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Abstract 

Background 

Antenatal corticosteroids (ACS) improve survival and health of babies born preterm. High 

quality clinical practice guidelines (CPGs) can improve health outcomes but only if 

implemented effectively. Investigating underlying determinants to practice change will aid 

effective implementation.  

Objectives 

To synthesise the evidence supporting ACS use. 

To investigate how best to identify key determinants likely to impact implementation of a new 

bi-national ACS CPG.  

To investigate the quality of existing ACS CPGs. 

Synthesis of evidence for ACS administration 

Methods: An overview of Cochrane systematic reviews.  

Results: Six systematic reviews were included. High quality evidence supports administration 

of a single course and a repeat course(s) of ACS. The quality of evidence for the 

administration of ACS prior to caesarean section (CS) at term and the optimum ACS regimen 

is low. 

Identifying key determinants to CPG implementation  

Methods: A randomised trial of semi-structured interviews versus on-line questionnaires for 

health professionals and consumers. Two qualitative studies nested within the randomised trial 

identified key barriers and enablers. 

Results: One assessment method was not identified as superior. The qualitative study of 73 

health professionals identified 11 enablers and 13 barriers to ACS CPG implementation. The 

qualitative study of 24 consumers identified 10 barriers and 14 enablers to the receipt of ACS 

and use of CPGs. 
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Quality of existing ACS CPGs.  

Methods: A survey of hospitals’ across Australia and New Zealand assessing ACS CPG 

content and the processes for production, implementation and renewal of CPGs. Quality was 

assessed using the AGREE II tool. 

Results: Recommendations were made for a single course of ACS in 89% of CPGs, a repeat 

course(s) in 37%, and prior to CS at term in 41%. A CPG development group existed in 85% 

of hospitals. The overall quality of 43 CPGs/protocols assessed was moderate to low.  

Conclusions 

The Overview provides clarity on the quality of evidence, treatment effects and remaining 

research questions for ACS administration. Quality and recommendations provided by existing 

CPGs vary; this could be addressed by the adoption of the new bi-national ACS CPG. This 

thesis provides valuable information to inform any implementation strategy to ensure effective 

uptake of the CPG. 

 

 



 

iv 

 

Acknowledgements 

 

I would like to begin by expressing my thanks to my principal supervisor Professor Caroline 

Crowther and my co-supervisors Dr Julie Brown and Dr Katie Groom. I have learnt an 

incredible amount over the last 3 years and I am particularly grateful for your guidance and 

insightful critique of the various manuscripts associated with this thesis.  

I would also like to thank the other students and staff at the Liggins Institute (Veronica Boyle, 

Dharani Sontam, Robyn Lawrence, Tineke Crawford, Kate Sommers and Katie Edwards to 

name but a few!) your companionship and support over a “cup of tea or two” over the last 3 

years has made my time at Liggins and in New Zealand a memorable experience. I would like 

to express my particular thanks to Tineke Crawford without whom much of the research 

would not have been possible. I truly appreciate the time and energy you spent assisting in the 

analyses of the various pieces of research that make up my thesis. Additionally to Minglan Li, 

I am so grateful for your friendship but over the last few week I am also very appreciate of 

your amazing IT skills, I don’t know what I would have done without you.  

I also extend my thanks to Associate Professor Peter Van de Weijer, my unofficial mentor. I 

am grateful not only for the assistance you provided in enabling me to continue to work 

clinically in New Zealand but also the helpful advice you imparted in our Friday morning 

catch up chats.     

To the many people “back at home” without your love and support none of this would have 

been possible. To Tom, I truly appreciate your unconditional support, positivity and patience 

that you bestowed over the last 3 years. To my family I am incredibly grateful to each and 

every one of you for your unfailing encouragement, motivation and support in everything that 

I do.  This experience has made me appreciate even more just how lucky I am to have you all!.    

 

  



 

v 

 

Contents 

Abstract  ..................................................................................................................................... ii 

Acknowledgements ................................................................................................................... iv 

Contents ..................................................................................................................................... v 

List of Figures ........................................................................................................................... xi 

List of Tables ........................................................................................................................... xii 

Glossary .................................................................................................................................. xiv 

Co-Authorship Forms ............................................................................................................. xvi 

 Introduction and Literature review ...................................................................... 1 

1.1 Overview of thesis....................................................................................................... 1 

1.2 Preterm Birth ............................................................................................................... 3 

1.2.1 Definitions and epidemiology .............................................................................. 3 

1.2.2 Aetiology of preterm birth ................................................................................... 3 

1.2.3 Consequences of preterm birth ............................................................................ 5 

1.2.4 Interventions to optimise outcomes for preterm birth ....................................... 10 

1.3 Antenatal Glucocorticoids ......................................................................................... 11 

1.3.1 Discovery ........................................................................................................... 11 

1.3.2 Mechanism of action .......................................................................................... 12 

1.3.3 Evidence for the administration of antenatal corticosteroids............................. 13 

1.4 Variation in administration of antenatal corticosteroids ........................................... 24 

1.5 Evidence based practice ............................................................................................ 26 



 

vi 

 

1.6 Implementation science/translation research ............................................................ 27 

1.6.1 Methods to facilitate change .............................................................................. 28 

1.6.2 Clinical practice guidelines ................................................................................ 29 

1.6.3 Dissemination and implementation of clinical practice guidelines ................... 34 

1.6.4 Identification of determinants of practice .......................................................... 42 

1.7 Conclusion ................................................................................................................ 48 

Thesis objectives ...................................................................................................................... 50 

 Synthesizing the evidence on administration of antenatal corticosteroids for fetal 

lung maturation ........................................................................................................................ 52 

2.1 Preface ....................................................................................................................... 52 

2.1.1 Antenatal corticosteroids for fetal lung maturation: an Overview of Cochrane 

reviews 52 

2.1.2 Background ........................................................................................................ 52 

2.1.3 Objectives .......................................................................................................... 60 

2.1.4 Methods ............................................................................................................. 60 

2.1.5 Results ................................................................................................................ 68 

2.1.6 Discussion ........................................................................................................ 154 

2.1.7 Authors conclusions ......................................................................................... 161 

 Randomised trial of two assessment methods to determine barriers and enablers 

to implementation .................................................................................................................. 164 

3.1 Preface ..................................................................................................................... 164 



 

vii 

 

3.2 A randomised trial comparing semi-structured interviews and online questionnaires in 

identifying the barriers and enablers to implementation of an Antenatal Corticosteroid 

Clinical Practice Guideline ................................................................................................ 164 

3.1.1 Abstract ............................................................................................................ 164 

3.1.2 Background ...................................................................................................... 166 

3.1.3 Methods ........................................................................................................... 167 

3.1.4 Results .............................................................................................................. 175 

3.1.5 Discussion ........................................................................................................ 195 

3.1.6 Conclusion ....................................................................................................... 198 

 Qualitative study identifying barriers and enablers among health professionals.

 199 

4.1 Preface ..................................................................................................................... 199 

4.2 Identifying the barriers and enablers in the implementation of the New Zealand and 

Australian Antenatal Corticosteroid Clinical Practice Guidelines ..................................... 199 

4.2.1 Abstract ............................................................................................................ 199 

4.2.2 Background ...................................................................................................... 200 

4.2.3 Methods ........................................................................................................... 202 

4.2.4 Results .............................................................................................................. 206 

4.2.5 Discussion ........................................................................................................ 221 

4.2.6 Conclusion ....................................................................................................... 224 

 Qualitative study identifying barriers and enablers among Consumers .......... 225 

5.1 Preface ..................................................................................................................... 225 



 

viii 

 

5.2 Consumers attitudes and beliefs towards the receipt of antenatal corticosteroids and 

use of clinical practice guidelines ...................................................................................... 225 

5.2.1 Abstract ............................................................................................................ 225 

5.2.2 Background ...................................................................................................... 226 

5.2.3 Methods ........................................................................................................... 230 

5.2.4 Results .............................................................................................................. 234 

5.2.5 Discussion ........................................................................................................ 245 

5.2.6 Conclusions ...................................................................................................... 249 

 Investigating antenatal corticosteroid clinical guideline practice at an 

organisational level. ............................................................................................................... 250 

6.1 Preface ..................................................................................................................... 250 

6.2 Investigating antenatal corticosteroid use and clinical guideline practice at an 

organisational level ............................................................................................................ 250 

6.2.1 Abstract ............................................................................................................ 250 

6.2.2 Introduction ...................................................................................................... 251 

6.2.3 Methods ........................................................................................................... 253 

6.2.4 Results .............................................................................................................. 254 

6.2.5 Discussion ........................................................................................................ 260 

6.2.6 Conclusion ....................................................................................................... 262 

6.2.7 Survey designed for organisational survey ...................................................... 263 

 Evaluation of the quality of guidelines related to the prescription and 

administration of antenatal corticosteroids using the AGREE II tool ................................... 274 

7.1 Preface ..................................................................................................................... 274 



 

ix 

 

7.2 Background ............................................................................................................. 274 

7.3 Methods ................................................................................................................... 276 

7.3.1 Data collection ................................................................................................. 276 

7.3.2 Analysis ........................................................................................................... 277 

7.4 Results ..................................................................................................................... 279 

7.5 Discussion ............................................................................................................... 288 

7.6 Conclusion .............................................................................................................. 291 

 Overall discussion and conclusion ................................................................... 293 

8.1.1 Objective 1: To synthesise the current research evidence on administration of 

antenatal corticosteroids for fetal lung maturation. ........................................................ 293 

8.1.2 Objective 2: To examine different methods of acquisition of the information on 

barriers and enablers to implementation of a clinical practice guideline to identify if one is 

superior. 296 

8.1.3 Objective 3: To investigate the underlying factors that influence the transfer of 

evidence on antenatal corticosteroids into clinical practice. .......................................... 297 

8.1.4 Objective 4: To examine the underlying factors that impact on consumers’ 

behaviour to receive antenatal corticosteroids and use clinical practice guidelines. ..... 300 

8.1.5 Objective 5: To examine the factors related to antenatal corticosteroid 

prescription and administration and use of clinical guideline practices at an organisational 

level. 302 

8.1.6 Objective 6: To investigate the quality of existing antenatal corticosteroid 

clinical practice guidelines or protocols. ........................................................................ 304 

8.1.7 Overall conclusion ........................................................................................... 306 

Appendices............................................................................................................................. 307 



 

x 

 

References .............................................................................................................................. 313 

 



 

xi 

 

List of Figures 

Figure 3.1 Flow diagram of recruitment ......................................................................................................... 175 

Figure 4.1 Flowchart of recruitment .............................................................................................................. 207 

Figure 5.1 Flowchart of recruitment .............................................................................................................. 235 

Figure 6.1 Questionnaire response rate ......................................................................................................... 255 

Figure 6.2 Text box of existing and preferred implementation tools, and steps needed to ensure uptake of 

recommendations within a CPG ........................................................................................................... 259 

Figure 7.1 Number of guidelines obtained and assessed using AGREE II tool ................................................. 280 

Figure 7.2 Distribution of overall clinical practice guideline scores for hospitals using the AGREE II tool ....... 282 

Figure 7.3 Comparison of (median) standardised domain scores for Australia and New Zealand .................. 286 



 

xii 

 

List of Tables 

Table 1.1 Key antenatal interventions to improve preterm birth outcomes .................................................. 11 

Table 1.2 Significant outcomes in infants exposed to a single course of antenatal corticosteroids ................ 15 

Table 1.3 Outcomes of infants exposed to a single course of antenatal corticosteroids by gestational age at 

trial entry. ............................................................................................................................................ 17 

Table 1.4 Significant outcomes in infants exposed to repeat doses of antenatal betamethasone compared 

with no repeat antenatal betamethasone ............................................................................................ 19 

Table 1.5 Body size measurements following exposure to repeat doses of antenatal corticosteroids compared 

with no repeat doses ............................................................................................................................ 20 

Table 1.6 GRADE Working Group grades of evidence .................................................................................... 33 

Table 1.7 Implementation tools to improve professional practice and healthcare outcomes ........................ 37 

Table 1.8 Comparison of considered strengths and weaknesses of Interviews and Questionnaires from 

existing literature ................................................................................................................................. 44 

Table 1.9 Refined Theoretical Domains Framework (TDF) ............................................................................. 47 

Table 2.1 Trial regimens of a single course of antenatal betamethasone (administered intramuscularly) 

compared to no antenatal corticosteroids ............................................................................................ 58 

Table 2.2 Trial regimens of a single course of antenatal dexamethasone (administered intramuscularly) 

compared to no antenatal corticosteroids ............................................................................................ 58 

Table 2.3 Trial regimens of repeat antenatal betamethasone (administered intramuscularly) compared with 

no repeat antenatal corticosteroid ....................................................................................................... 58 

Table 2.4 Characteristics of included reviews ................................................................................................ 70 

Table 2.5 Antenatal corticosteroids compared to placebo or no treatment for fetal lung maturation- Maternal 

primary outcome: SEPSIS...................................................................................................................... 74 

Table 2.6 Antenatal corticosteroids compared to placebo or no treatment for fetal maturation- Infant primary 

outcomes: DEATH (fetal, neonatal, perinatal), RESPIRATORY DISTRESS SYNDROME ............................ 75 

Table 2.7 Intervention compared to control for fetal lung maturation- Infant as a Child Primary Outcomes: 

SURVIVAL FREE OF ANY DISABILITY, NEURODEVELOPMENTAL IMPAIRMENT ....................................... 79 

Table 2.8 Antenatal corticosteroids compared to placebo or no treatment for fetal maturation- Infant as an 

Adult Primary Outcomes: NEURODEVELOPMENTAL IMPAIRMENT, SURVIVAL FREE OF CARDIO-

METABOLIC DISEASE ............................................................................................................................ 81 

Table 2.9 Antenatal corticosteroids compared to placebo or no treatment for fetal lung maturation- Maternal 

Secondary Outcomes ............................................................................................................................ 84 

Table 2.10 Antenatal corticosteroids compared to placebo or no treatment for fetal maturation-Infant 

Secondary Outcomes ............................................................................................................................ 90 

Table 2.11 Antenatal corticosteroids compared to placebo or no treatment for fetal maturation- Infant as a 

child SECONDARY OUTCOMES .............................................................................................................. 98 



 

xiii 

 

Table 2.12 Antenatal corticosteroids compared to placebo or no treatment for fetal maturation- Infant as an 

ADULT SECONDARY OUTCOMES ......................................................................................................... 105 

Table 2.13 Risk of bias assessment using AMSTAR....................................................................................... 110 

Table 2.14 Risk of bias assessment using ROBIS ........................................................................................... 111 

Table 3.1 Questions for semi-structured interviews and online questionnaires and their corresponding 

theoretical domain ............................................................................................................................. 169 

Table 3.2 Comparison of demographic characteristics of health professionals by assessment method (n=73)

 ........................................................................................................................................................... 176 

Table 3.3 Questions answered within each behavioural domain and differences in responses between the SSI 

and online Questionnaire groups ....................................................................................................... 179 

Table 3.4 Similarities in response between the SSI Group and online Questionnaire Group ........................ 182 

Table 3.5 Differences in responses between the SSI Group and online Questionnaire Group ...................... 187 

Table 3.6 Differences in the level of response by individual questions and the proportion of detailed answers 

between the SSI Group and online Questionnaire Group ................................................................... 190 

Table 4.1 Demographic characteristics of health professional participants (n=73)....................................... 208 

Table 4.2 Enablers to the implementation of the New Zealand and Australian Antenatal Corticosteroid Clinical 

Practice Guidelines ............................................................................................................................. 211 

Table 4.3 Barriers to the implementation of the New Zealand and Australian Antenatal Corticosteroid Clinical 

Practice Guidelines ............................................................................................................................. 214 

Table 4.4 Different beliefs identified within behavioural domains between individual health professional 

groups ................................................................................................................................................ 217 

Table 4.5 Different beliefs identified within behavioural domains between health care organisations ....... 220 

Table 5.1 Theoretical Domains Framework .................................................................................................. 230 

Table 5.2 Questions used to identify consumers attitudes and beliefs towards the receipt of antenatal 

corticosteroids and the use of clinical practice guidelines and corresponding theoretical domain ..... 233 

Table 5.3 Demographics of participants included in the study ..................................................................... 236 

Table 6.1 Demographics of participating hospitals ................................................................................. 255 

Table 6.2 Current ACS CPG/protocol recommendations by country and level of neonatal care provided .... 256 

Table 6.3 Source of CPG and the ACS recommendations provided .............................................................. 257 

Table 6.4 Time epoch the CPG/protocol was published and the ACS recommendations provided............... 258 

Table 7.1 AGREE II domains, item descriptions and global rating (Brouwers, Kho, Browman, Burgers, Cluzeau, 

Feder, Fervers, Graham, Grimshaw, 2010) .......................................................................................... 278 

Table 7.2 Appraisal of clinical practice guidelines relating to ACS administration using AGREE II (n=43) ..... 283 

Table 7.3 Standardised domain scores of all Guidelines compared by country and level of neonatal care (n=42)

 ........................................................................................................................................................... 287 

 



 

xiv 

 

Glossary 

ACS Antenatal Corticosteroids 

AGREE Appraisal Of Guidelines For Research & Evaluation 

AGREE II Refined And Improved Version Of AGREE 

AMSTAR A Measurement Tool To Assess Systematic Reviews 

ANZNN Australian & New Zealand Neonatal Network 

ARD Adjusted Risk Difference 

BMI Body Mass Index 

BPD Bronchopulmonary Dysplasia 

CI Confidence Interval 

CIN Cervical Intraepithelial Neoplasia 

CLD Chronic Lung Disease 

cm Centimetres 

CONSORT Consolidated Standards Of Reporting Trials 

CPG Clinical Practice Guidelines 

CS Caesarean Section 

DHB District Health Board 

DNA Did Not Answer 

DOHAD Developmental Origins Of Health And Disease 

EPOC Effective Practice and Organisation Of Care Group (Cochrane) 

FEV1 Forced Expiratory Volume In 1 Second 

FVC Forced Vital Capacity 

GDM Gestational Diabetes Mellitus 

GIN Guidelines International Network 

GRADE The Grading Of Recommendations Assessment, Development And 

Evaluation 

HMD Hyaline Membrane Disease 

HP Health Professional 

IDDM Insulin Dependent Diabetes Mellitus 

IM Intramuscular 

IOL Induction Of Labour 

IPD-MA Individual Patient Data Meta-Analysis 

IQR Interquartile Range 

IVH Intraventricular Haemorrhage 

kg Kilograms 

MD Mean Difference 

mg Milligram 

mmHg Millimetres Of Mercury 

NEC 

mins 

Necrotising Enterocolitis 

Minutes 

NHMRC National Health And Medical Research Council 

NICE National Institute For Health And Care Excellence 



 

xv 

 

NICU Neonatal Intensive Care Unit 

NIH National Institutes Of Health 

OGTT Oral Glucose Tolerance Test 

OR Odds Ratio 

PDA Patent Ductus Arteriosus 

PEMs Printed Education Materials 

PICO Patient, Intervention, Comparison, Outcome 

PMNCH The Partnership For Maternal, Newborn And Child Health 

PPH Postpartum Haemorrhage 

PPROM Preterm Prelabour Rupture Of Membranes 

QoL Quality Of Life  

RANZCOG The Royal Australian And New Zealand College Of Obstetricians And 

Gynaecologists 

RCOG Royal College Of Obstetricians And Gynaecologists 

RCT Randomised Controlled Trial 

RDS Respiratory Distress Syndrome 

RMNCH Reproductive Maternal Newborn And Child Health 

ROBIS Risk Of Bias In Systematic Reviews 

ROP Retinopathy Of Prematurity 

RR Risk Ratio 

SD Standard Deviation 

SIGN Scottish Intercollegiate Guidelines Network 

SSI Semi-Structured Interviews 

TDF Theoretical Domains Framework 

TM Telemedicine 

WHO World Health Organization 

WHOMACS WHO Multi-country Survey On Maternal And Newborn Health 

 



 

xvi 

 

Co-Authorship Forms   

 



 

xvii 

 

 

  



 

xviii 

 

 

  



 

xix 

 

 



 

xx 

 

 

 



 

xxi 

 

  



 

1 

 

 Introduction and Literature review 

1.1 Overview of thesis 

Preterm birth remains a major concern in high, middle and low income countries (Blencowe 

2012). Since their discovery over 40 years ago the administration of antenatal corticosteroids 

has been identified as a priority intervention to markedly reduce the neonatal morbidity and 

mortality associated with preterm birth (Liggins 1972; The Partnership for Maternal Newborn 

& Child Health 2011). Historically the transfer of evidence supporting antenatal corticosteroid 

use into routine clinical practice has been protracted and despite a substantial volume of 

evidence, ongoing variation in administration practices continues to be observed on both a 

global and local scale (Brownfoot 2013; Chow 2015; Crowther 2015; Roberts 2006, 2017 ; 

Vogel 2014). The exact cause of this variation is unclear but demonstrates an ongoing problem 

in the transfer of research knowledge into practice, to improve survival and good health for 

babies at risk of being born preterm (Dalziel 2014).  

In an attempt to minimise evidence practice gaps, the field of implementation science has 

developed. Implementation research involves the scientific study of methods to promote the 

systematic uptake of proven research evidence into routine practice, to subsequently improve 

health outcomes (Bauer 2015). In this context it seeks to understand the behaviour of key 

stakeholders (such as the patient or health professional) and the influences of the organisation 

on the adoption of evidence based interventions.  

As a relatively new research field a lot of questions remain unanswered including: What is the 

optimal method to achieve effective implementation? Tools that have demonstrated efficacy 

include: clinical evidence summaries and high quality clinical practice guidelines. The 

Cochrane Collaboration has recognised that exponential increase in the volume of evidence 

and the burden it places on decision and policy makers. In response to this need, Cochrane 

Overviews of reviews have been developed to summarise the results of multiple systematic 

reviews, or to compare multiple interventions to meet the needs of users.  

High quality clinical practice guidelines can improve practice if implemented effectively. In an 

attempt to address variation in practice a new bi-national (Australia and New Zealand) 

antenatal corticosteroid clinical practice guideline has been developed to provide 

recommendations on the optimal administration of antenatal corticosteroids reflective of the 
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highest quality of available evidence (Antenatal Corticosteroid Clinical Practice Guidelines 

Panel 2015).  

Increasingly, evidence suggests that performing a comprehensive assessment of the existing 

barriers and enablers to practice among key stakeholders and organisations’ underpinned by 

theory, will result in the identification of key determinants that need to be targeted within the 

implementation strategy. Currently there is very limited or no evidence pertaining to the 

administration of antenatal corticosteroids and use of clinical practice guidelines among key 

stakeholders or organisations’, and there is uncertainty on the most effective method to use to 

ascertain this information.  

This thesis includes a comprehensive synthesis of the available evidence from Cochrane 

systematic reviews, for the effectiveness and safety of antenatal corticosteroid therapy to 

improve infant outcomes in the form of a Cochrane Overview. In addition, this thesis reports 

on a randomised trial comparing semi-structured interviews and online questionnaires in 

identifying the barriers and enablers to implementation of an antenatal corticosteroid clinical 

practice guideline. The aims of this study were to enhance knowledge on the optimal methods 

for assessment of barriers and enablers within implementation science, and to identify if one 

method is more effective than the other.  

A further focus of this thesis was to perform a comprehensive assessment of the underlying 

barriers and enablers that exist to administration of antenatal corticosteroids and use of clinical 

practice guidelines among health professional and consumer groups. With the aims of 

identifying key determinants among these key stakeholders to target in a subsequent 

implementation strategy, and to investigate whether differences exist reflective of the 

organisation or group (obstetrician, neonatologist/paediatrician, midwife) that the health 

professional belongs to. 

In conjunction with the assessment of underlying behaviours at a health professional and 

consumer level, this thesis investigates the influence of the organisation on administration of 

antenatal corticosteroids. This involves the conduct of a survey investigating the existence of 

an antenatal corticosteroid clinical practice guideline/protocol within Australia and New 

Zealand hospitals, the situations where recommendations are provided; and to assess different 

organisations’ and hospitals’ processes and behaviour relating to the production, 

implementation and renewal of clinical practice guidelines.  
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1.2 Preterm Birth 

1.2.1 Definitions and epidemiology 

The World Health Organisation (WHO) defines preterm birth as all births before 37 completed 

weeks, or 259 days of gestation (World Health Organization 1992). Global estimates suggest 

that 15 million babies are born preterm every year, accounting for more than one in 10 of all 

babies born around the world. This may be a gross underestimation of the problem due to the 

poor availability of routine birth registration data and accurate measurement of gestational age 

in low income countries (Blencowe 2012). The rate of preterm birth has increased over time in 

almost all countries with published data (Blencowe 2012). Globally the greatest burden of 

preterm birth occurs in Africa and Asia where over 60% of all preterm births are estimated to 

occur, and where the use of interventions to mitigate the effects of preterm birth varies 

substantially (Blencowe 2012 ,Vogel 2014). The preterm birth rate in high income countries 

varies between 5 and 12%. In New Zealand the preterm birth rate has remained relatively 

constant at 8% from 2009-2014 (Ministry of Health 2016). 

The incidence of preterm birth is not equally distributed across all gestational ages. Only 5% 

of preterm births occur at less than 28 weeks gestation, approximately 15% at 28-31 weeks’, 

20% at 32-33 weeks’ and 60-70% at 34-36 weeks’ gestation (Saigal 2008). Infants born at <28 

weeks’ are classified as extremely preterm, <32 week’s as very preterm and from 32 to <37 

weeks’ of gestation as moderately to late preterm (Engle 2006; Lawn 2010). 

1.2.2 Aetiology of preterm birth 

The aetiology of preterm birth is not completely understood but it has been described as a 

syndrome with a multiplicity of causes (Blencowe 2012). Despite the etiologic heterogeneity 

preterm birth has been broadly categorised into two subgroups. 

I. Spontaneous preterm birth  

Spontaneous preterm birth encompasses spontaneous preterm labour and preterm prelabour 

rupture of membranes (PPROM) and accounts for approximately 65% of all preterm births 

(Goldenberg 2008). Despite the underlying cause of spontaneous preterm birth remaining 

unknown in up to 50% of cases (Menon 2008), there are a multitude of causal factors in 

spontaneous preterm birth which are thought to result in an interruption of uterine quiescence 
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and early activation of normal labour processes resulting in birth before 37 completed weeks 

(Goldenberg 2008). These factors include; 

• Maternal factors (involves a complex interaction of genetic, epigenetic and environmental 

factors and maternal characteristics including: age, ethnicity, body mass index and inter-

pregnancy interval) (Muglia 2010; Smith 2003)  

• Previous cervical treatment (resulting in disturbance of the functional and/or structural 

integrity of the cervix either from treatment of cervical intraepithelial neoplasia (CIN) or as 

a consequence of a gynaecological procedure) (Arbyn 2008; Ørtoft 2010 ; van de Vijver 

2010)  

• Congenital uterine anomalies (such as the presence of a septum) (Homer 2000)  

• Prior history of spontaneous preterm birth (has consistently been identified as a significant 

independent risk factor for a subsequent preterm birth with pooled estimates of absolute 

recurrence of 20.2% (95% confidence interval (CI) 19.9-20.6%) in women with a previous 

history of preterm birth compared to 4% (95% CI 3.9-4%) in women who had previously 

given birth to a singleton infant at term). Studies demonstrate that this risk is inversely 

related to the number of previous preterm births and the gestational age of the previous 

preterm delivery (Kazemier 2014)  

• Individual pregnancy characteristics including: antepartum haemorrhage, polyhydramnios, 

oligohydramnios and pregnancies with higher order gestations (e.g. twins or triplets). 

(Goldenberg 2008). Multiple pregnancy is responsible for approximately 15-20% of all 

preterm births due to spontaneous preterm birth or provider-initiated preterm birth. Often 

resulting from the development of maternal or fetal complications in the pregnancy (such as 

pre-eclampsia or other fetal or maternal disorders), which necessitates early delivery 

(Goldenberg 2008) 

• Intrauterine infection is a substantive risk factor for preterm birth with some microbiological 

studies suggesting that up to 25-40% of all preterm births could be attributed to this 

(Goldenberg 2000). Infection is particularly significant in early preterm births with some 

reports that it may be identified as the cause in approximately 25% of cases. Microbiology 

studies have demonstrated colonisation rates as high as 79% in extremely preterm infants at 

23 weeks compared to 11% between 31 and 34 weeks gestation. (Muglia 2010) Following 

PPROM infection is often implicated in subsequent preterm birth as a result of ascending 

infection (Romero 1989).  
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II. Provider-initiated preterm birth. (Goldenberg 2008). 

The second subgroup of provider-initiated preterm birth accounts for approximately 35% of 

all preterm births (Saigal 2008). The incidence of provider-initiated preterm birth varies 

substantially depending on geographical location, but is recognised as the increasing and 

principal cause of preterm birth in high income countries (Ananth 2013; Blencowe 2012). The 

exact reasons for this remain unknown, however a major contributing factor is the rise in 

medical intervention in an attempt to reduce perinatal death (Ananth 2006; Lisonkova 2012). 

Maternal and fetal conditions associated with ischemic placental disease (such as pre-

eclampsia, antepartum haemorrhage, and fetal compromise which includes fetal distress and 

severe intrauterine growth restriction) have been implicated in over 50% of provider indicated 

preterm births (Ananth 2006). The incidence of these conditions is likely to increase due to 

increasing maternal disease, particularly in view of the world-wide epidemics of diabetes and 

obesity. (Lawn 2013) Despite the reported need for preterm birth on medical grounds, it is of 

some concern that a recent study in the United States identified that greater than 50% of 

provider-initiated preterm births where not medically indicated (Gyamfi-Bannerman 2011) 

suggesting caution is required among health professionals in predisposing the infant to the 

unnecessary risks associated with preterm birth.  

1.2.3 Consequences of preterm birth 

Preterm birth and its complications are thought to be responsible for approximately 35% of the 

world’s annual neonatal deaths and the second most common cause of death in children under 

five years of age (Blencowe 2012). Survival rates vary depending on accessibility to essential 

interventions (The Partnership for Maternal Newborn & Child Health) (Table 1.1) and the 

gestational age of birth, with a linear relationship existing between increasing gestational age 

and survival (Saigal 2008). Survival rates by gestational age vary substantially between high 

income and low or middle income countries. For instance among the 10% of infants born 

between 28 to less than 32 weeks’ gestation only approximately 50% will survive in low 

income countries compared to 95% in babies over 28 weeks of gestation in high income 

countries (Lawn 2013). Technical advances in perinatal care in high income countries, over 

time has resulted in the increased survival of infants previously considered below the threshold 

of viability (23-24 weeks) (Doyle 2004; Markestad 2005; Vanhaesebrouck 2004). However 

this improved survival may be offset by an increase in morbidity among these extremely 

preterm infants (Saigal 2008). 
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The potential morbidities associated with preterm birth include: respiratory distress syndrome, 

intraventricular haemorrhage (IVH), necrotising enterocolitis (NEC), retinopathy of 

prematurity (ROP), patent ductus arteriosus (PDA) and sepsis (Haram 2003).  

  Lung development and function 

One of the most serious consequences of preterm birth is fetal lung immaturity and often poses 

the greatest risk to the preterm infant. Normal fetal lung development occurs in five stages 

(Embryonic, Pseudoglandular, Canalicular, Saccular and Alveolar). 

The first stage of embryonic lung development begins between day 22 and 26 post conception. 

The lungs appear as an outgrowth of the primitive foregut, the laryngotracheal tube. By day 34 

this outgrowth has undergone further subdivision into the two main bronchi which form the 

major units of the lungs (Merkus 1996). Each bronchus continues to subdivide in a 

dichotomous way until the terminal bronchioles and alveoli are formed (Metzger 2008).  

Between 7 and 17 weeks of gestation (the Pseudoglandular phase) the major bronchial airways 

and associated respiratory units of the lungs are formed. At this stage the airways terminate in 

blind ending tubes lined by either low columnar or cuboidal epithelium (Hameed 2013). 

Alongside this process the pulmonary vasculature is also developing (through vasculogenesis 

in the mesenchyme) adjacent to the airways.  

During weeks 17 to 27 of gestation (Canalicular phase) the airways grow, widen and canalise. 

The terminal bronchioles which subsequently give rise to the primitive alveoli are formed at 

this stage. These terminal sacs represent the functional units of the lungs and with the 

increasing proximity of the blood capillaries they allow gas exchange to occur. Type 1 and 2 

pneumocytes can be identified from 24 weeks gestation and lamellar bodies containing 

phospholipid and surfactant proteins can also be seen. It is only at this stage that the primitive 

lungs are theoretically capable of gas exchange if required, such as in cases of extremely 

preterm infants.  

By approximately 26 to 28 weeks’ gestation (Saccular phase) alveolar development occurs 

following secondary septation of the terminal saccules (Harding 2001). Increasingly by 26 

weeks’ of gestation a large portion of the amniotic fluid is produced by the lung epithelium. 

From this time on, the maturity of the lungs can be measured clinically based on the activity of 

the type 2 pneumocytes. These cells function by secreting pulmonary surfactant, assisting in 
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gas exchange and facilitating self-regeneration. The presence of surfactant helps to lower the 

surface pressure at the level of the alveoli during respiration, maintaining alveolar integrity 

and improving lung compliance. In addition it has been established that the surfactant system 

is able to counteract the hydrostatic forces within the lung to prevent fluid build-up and 

oedema (Meyer 2002). However significant amounts of surfactant are not produced until 35 

weeks’ gestation (Gluck 1973).  

In the final weeks of pregnancy (Alveolar phase) (typically 32 to 36 weeks’ gestation) alveolar 

sacculi become increasingly structurally complex. At birth the total numbers of alveoli present 

are approximately 150 million which continue to double in number in the first few years after 

birth (Bonanno 2009; Harding 2012). Following this subsequent lung growth occurs by 

enlargement of existing alveoli.  

In order for the infant to establish air breathing immediately after birth 3 key elements need to 

have occurred prior to birth to ensure effective lung function.  

• Firstly the alveoli need to be stable to maintain inflation during expiration to allow adequate 

gas exchange. This is mediated by surfactant production from the type two alveolar cells 

which lowers the surface tension.  

• Secondly the alveolar spaces must be sufficiently cleared of fetal fluid. During early 

pregnancy active chloride secretion predominates to allow accumulation of water in the lung 

lumen, to allow an adequate amount of fluid, to ensure normal lung development. During 

labour and the immediate postnatal period, the pulmonary epithelium changes from a 

predominantly chloride secreting membrane to predominantly sodium resorption, with 

resultant reversal of the direction of flow of lung liquid into the pulmonary circulation 

(Bland 1990; Jain 2006). 

• Thirdly a decrease in pulmonary vascular resistance needs to occur at birth to establish an 

adequate pulmonary vascular circulation. When one of these processes does not occur 

respiratory disorders such as respiratory distress syndrome, transient tachypnoea of the 

newborn or pulmonary hypertension ensue. 
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  Respiratory distress syndrome  

Respiratory distress syndrome (RDS) is a clinical condition characterised by structural lung 

immaturity and inadequate production of surfactant. Historically this condition was known as 

hyaline membrane disease (HMD) which was a pathological diagnosis often made following 

death of the premature infant (Farrell 1975). Following the advent of interventions such as 

surfactant therapy and ventilation, survival rates have improved and the diagnosis has become 

a descriptive physiological diagnosis. 

RDS usually develops at or within the first 24 hours of birth and depending on the degree of 

severity can result in significant short and long-term morbidity and in the most extreme cases 

mortality resulting from progressive hypoxia and respiratory failure (Jobe 2012). A clinical 

diagnosis is made when the preterm infant demonstrates a progressive increase in oxygen 

demand and respiratory distress after birth (characterised by cyanosis, grunting, retractions and 

tachypnoea). There are no specific clinical tests however archetypical changes are often 

demonstrated on a chest X-ray (granular opacification due to widespread atelectasis).  

The clinical presentation can vary depending on the severity of disease, the interventions 

administered prior to birth and the gestational age at delivery (Jobe 2010). One of the most 

important determinants of severity is the gestational age of the infant at birth. In the absence of 

antenatal corticosteroid administration prior to birth the incidence of RDS in infants born less 

than 29 weeks’ gestation is approximately 100% compared to approximately 6-7% in infants 

born at or after 34 weeks’ gestation (Gyamfi-Bannerman 2016). However these figures may be 

altered by additional antenatal and perinatal risk factors. Underlying maternal disease 

particularly poorly controlled diabetes has been identified as predisposing the infant to a 

higher incidence of RDS. This is believed to be due to infant hyperinsulinaemia resulting in 

impaired type 2 epithelial cell differentiation and production of surfactant (Piper 1993; Piper 

1998). Additional factors such as maternal ethnicity, mode of delivery, infant sex, intrauterine 

growth restriction and infection have all be identified as factors than can modify the risk of 

RDS in preterm infants (Hütten 2016; Ingemarsson 2003; Jobe 2012; Tyson 1995).  

  Bronchopulmonary dysplasia (BPD)/ Chronic Lung Disease (CLD) 

Traditionally this condition was thought to occur in modestly preterm infants suffering with 

severe RDS, often requiring use of mechanical ventilation and prolonged durations on high 
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concentrations of oxygen resulting in lung injury (Northway 1967). The resulting lung 

pathology included inflammation, parenchymal fibrosis and cystic hyperinflation. 

With the widespread administration of antenatal corticosteroids and improved management of 

RDS this type of severe disease and mechanical lung injury is increasingly uncommon (Philip 

2012). Consequently a “new BPD” has been defined as the requirement for supplemental 

oxygen at 36 weeks post conceptual age (Jobe 2001). This new BPD is primarily occurring in 

extremely preterm infants (23-28 weeks’ of gestation) and is thought to develop as a 

consequence of disrupted and impaired lung development (McEvoy 2014). The lungs of these 

infants demonstrate fewer alveoli that are larger in size indicating interference with 

alveolarisation (Greenough 2005) and in some instances decreased microvascular development 

which alters gas exchange (Coalson 2006). The diagnosis of BPD/CLD can predispose the 

infant to significant clinical and functional respiratory abnormalities for the remainder of their 

life (Stocks 2013).  

  Longer term implications of preterm birth 

An under-recognised global issue resulting from preterm birth is the long-term disability for 

survivors and the significant financial and social implications it has on the individual, their 

families and wider society (Behrman 2007). Improvements and advancements in neonatal care 

has resulted in increasing survival of extremely preterm infants, who are at even greater risk of 

neurodevelopmental impairment (Marlow 2005; Petrou 2006). Follow-up studies of extremely 

preterm survivors, born in the 1990s, found that around a quarter had substantial neurosensory 

deficits including cerebral palsy, hearing and visual impairment, and intellectual disability 

Furthermore, in the infants who did not exhibit a major disability these children were still at 

high risk of other long-term developmental problems including impaired co-ordination, 

emotional and behavioural difficulties and lower educational achievement (Saigal 2008; 

Trembath 2016). Despite increasing morbidity with decreasing gestational age there is no 

gestational age that is exempt from morbidity associated with preterm birth (Guihard-Costa 

1990; Jain 2007; Saigal 2008). Infants that are born moderate to late preterm (after 32 weeks’) 

are two to three times more likely to suffer from cerebral palsy and developmental delay 

compared to term infants (McGowan 2011). This is potentially reflective of critical brain 

development that occurs in the last four to six weeks of pregnancy (Guihard-Costa 1990) and 

is of growing concern in the context of increasing numbers of late preterm births. (Blencowe 

2012; Osrin 2010; Shapiro-Mendoza 2012). 
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As preterm infants are often born at a time when their organs are structurally and functionally 

immature, this can lead to injury and structural adaption in organ systems, which initially 

facilitates survival but ultimately may predispose the preterm infant to long-term vulnerability 

to disease (Howson 2012). This concept of developmental programming and subsequent risk 

of cardiovascular disease was initially described by Professor David Barker in the 1980’s 

(Barker 1989; Wang 2014) and has since evolved into the Developmental Origins of Health 

and Disease (DOHAD) hypothesis (Barker 2005). 

1.2.4  Interventions to optimise outcomes for preterm birth 

In the context of global rates of preterm birth remaining relatively constant and the difficulties 

in being able to accurately predict preterm birth, interventions to optimise the outcomes of 

preterm birth remain essential. The World Health Organisation (WHO) in 2011 identified 61 

interventions in Reproductive Maternal Newborn and Child Health (RMNCH) that would 

improve neonatal and child survival (The Partnership for Maternal Newborn & Child Health 

2011). These interventions were identified across all levels (community and hospital) and 

across the continuum of care encompassing the pre-conceptual, antenatal, intrapartum, and 

postnatal periods, into infancy and childhood. Subsequently a number of other documents 

including a clinical practice guideline produced by the WHO (World Health Organization 

2015) and a comprehensive Overview of systematic reviews on interventions to improve 

preterm birth outcomes (Lassi 2015) have been published and have identified similar key 

interventions to improve preterm birth outcomes (Table 1.1).  



 

11 

 

Table 1.1 Key interventions to improve preterm birth outcomes 

Bodies of 

evidence 

WHO recommendations Childbirth Interventions 

(PMNCH) 

Overview of Systematic 

Reviews 

 

 

 

 

Key 

interventions 

• Antenatal corticosteroids to 

improve newborn outcomes  

• Tocolytics for inhibiting 

preterm labour 

• Magnesium sulphate for 

fetal protection against 

neurological complications 

• Antibiotics for preterm 

labour 

• Optimal mode of delivery 

• Thermal care for preterm 

newborns 

• Continuous positive airway 

pressure for newborns with 

respiratory distress 

syndrome 

• Surfactant administration for 

newborns with respiratory 

distress syndrome 

• Oxygen therapy and 

concentration for preterm 

newborns 

• Corticosteroids for 

preventing neonatal 

respiratory distress 

syndrome 

• Management of unintended 

pregnancy 

• Social support during 

childbirth 

• Prophylactic antibiotic for 

caesarean-section 

• C-section for absolute 

maternal indication (e.g. 

obstructed labour and central 

placenta previa) 

• Active management of third 

stage of labour to prevent 

postpartum haemorrhage 

• Induction of labour for 

prolonged pregnancy 

• Prevention of postpartum 

haemorrhage: prophylactic 

uterotonic to prevent 

postpartum haemorrhage 

• Management of post-partum 

haemorrhage e.g. uterine 

massage 

• Uterotonics 

• Corticosteroids for 

Preventing Neonatal 

Respiratory Distress 

Syndrome (RDS) 

• Early Initiation of 

Breastfeeding 

• Hygienic Cord Care 

• Kangaroo Mother Care for 

Preterm Infants 

Source: PNMCH (The Partnership for Maternal Newborn & Child Health 2011), WHO preterm birth 
guideline (World Health Organization 2015) and an Overview of systematic review assessing: Effective 
Interventions to Improve Neonatal Health and Later Survival (Lassi 2015) 

1.3 Antenatal Glucocorticoids 

1.3.1 Discovery 

One of the most consistently identified interventions that improve health outcomes in preterm 

infants is the administration of antenatal corticosteroids. This ground breaking advance in 

obstetric medicine was discovered by Professor Sir Graham Liggins in Auckland, New 

Zealand in the late 1960’s. In 1969 Liggins was investigating mechanisms that initiate 

parturition and made the important observation that the lungs of preterm lambs born 27-32 

days preterm and exposed to antenatal glucocorticoids (cortisol or dexamethasone) 

demonstrated improved alveolar stability whereas the lungs of control animals were collapsed 
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and airless (Liggins 1969; Liggins 1969). This resulted in Liggins hypothesizing that 

glucocorticoids caused liberation of surfactant into the alveoli through the induction of the 

enzyme responsible for surfactant synthesis (Liggins 1972). Subsequently Liggins and Howie 

conducted the first human randomised controlled trial (the Auckland Steroid Trial) at National 

Womens Hospital in New Zealand, to investigate the effects of antenatal corticosteroid 

administration on women at risk of preterm birth and the effect on infant outcomes (Liggins 

1972). Women admitted in preterm labour between 24 to 36 weeks’ gestation were 

randomised to administration of betamethasone or control (cortisone acetate: a corticosteroid 

with one-seventieth that of the betamethasone preparation). This sentinel study demonstrated a 

significant reduction in the rates of RDS from 25.8% in the control group to 9% in the 

betamethasone treated group and a reduced incidence of neonatal death, and IVH. Following 

this important discovery administration of antenatal corticosteroids was widely adopted in 

New Zealand and Australia from the 1970’s onwards, but this timely uptake was not replicated 

in other countries around the world (Dalziel 2014). Delay in the routine uptake of this 

lifesaving intervention and the consequences of this are described later in this chapter.  

1.3.2 Mechanism of action 

Evidence from clinical and animal studies suggest that increasing availability of endogenous 

corticosteroids helps to regulate differentiation and maturation of numerous tissues in the fetus 

(Ballard 1995). Glucocorticoids induce a wide range of structural, physiological and 

biochemical changes which promote maturation in numerous fetal tissues, and are essential for 

successful physiological adaptation and survival at birth (Ballard 1995; Fowden 1995; Fowden 

1998; Jobe 2004; Liggins 1994).  

The concentrations of amniotic fluid cortisol and corticoid conjugates increase substantially as 

pregnancy progresses, most notably in the third trimester and particularly immediately prior to 

birth (Fowden 1998). This suggests a natural synchrony between the timing of birth and the 

maturation of fetal organs to facilitate extrauterine survival. Observations from the clinical 

course of RDS, with many infants improving from 48 to 72 hours postnatally suggests that the 

normal physiological elevation in endogenous levels is in most cases sufficient to induce lung 

maturity (Ballard 1995).  

It is believed that administration of exogenous glucocorticoids helps to accelerate the normal 

sequence of organ development occurring near term, however this is somewhat dependent on 
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the developmental stage of the tissues. (Fowden 1998; Liggins 1972). In particular the effects 

of glucocorticoids on the fetal lungs have been investigated extensively in animal models and 

have demonstrated; increased tissue and alveolar surfactant production, increased lung 

compliance, a reduction in vascular permeability and increased clearance of fluid from the 

lungs and maturation of parenchymal structure (Ballard 1995). These effects help to moderate 

some of the consequences of being born preterm, and help compensate for low alveolar 

numbers which exhibit a curvilinear relationship with increased gestational age.  

Administration of glucocorticoids also stimulates functional changes within the lung including 

increased protein production and biosynthesis of phospholipids and surfactant by altering gene 

expression within the lung (Ballard 2000; Pierce 1995; Venkatesh 1991). These effects are 

thought to be mediated by the glucocorticoids binding to the glucocorticoid receptor in the 

cytosol of the target cell (Ballard 2000; Venkatesh 1991). The suggestion that the response to 

glucocorticoids is reversed following disassociation of the steroid from the receptor and 

clinical findings suggesting that the effect observed from administration of single course of 

antenatal corticosteroids lasts 7 days has resulted in the administration of repeat 

corticosteroids to women who remain at risk of preterm birth (Ballard 1995; Liggins 1972).  

1.3.3 Evidence for the administration of antenatal corticosteroids 

Following Liggins and Howie’s landmark study (Liggins 1972) a further 54 randomised 

controlled trials (including 15,662 women and 17,041 infants) have been conducted 

investigating the administration of antenatal corticosteroids for various indications and among 

different populations of women (Brownfoot 2013; Crowther 2015; Roberts 2017; Sotiriadis 

2016 (In editorial)).  

  A single course of antenatal corticosteroids 

The first meta-analysis of 12 randomised controlled trials was conducted by Crowley et al., in 

1989 (Crowley 1990). The results from this review demonstrated that treatment with a single 

course of antenatal corticosteroids resulted in an overall reduction in the odds of neonatal RDS 

by 50% (odds ratio (OR) 0.49, 95% CI 0.41-0.60). A secondary analysis stratified by time 

interval, demonstrated an even greater reduction of 70% of RDS (OR 0.31, 95% CI 0.23-0.42) 

among babies born between 24 hours and 7 days after administration. A single course of 

antenatal corticosteroids was associated with a reduced risk of neonatal death, IVH and NEC 
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compared with placebo/no treatment. Crowley concluded that there was no strong evidence of 

adverse effects from antenatal corticosteroids administration to the mother or the fetus 

(Crowley 1990).  

Since this publication three further updates of this review have occurred in 1995, 2006 and 

most recently in 2017 (Crowley 1990; Roberts 2006, 2017. The most recent Cochrane 

systematic review entitled: Antenatal corticosteroids for accelerating fetal lung maturation for 

women at risk of preterm birth published by Roberts et al (Roberts 2017) comprises of 30 

randomised controlled trials and includes 7774 women and 8158 infants. This systematic 

review includes comparisons of antenatal corticosteroid administration (betamethasone, 

dexamethasone, or hydrocortisone) with placebo or no treatment given to women (with a 

singleton or multiple pregnancy) expected to deliver preterm (as a result of either spontaneous 

preterm labour, PPROM or elective preterm delivery). The results of this meta-analysis were 

able to demonstrate significant risk reductions in a number of adverse outcomes related to 

prematurity following administration of a single course of antenatal corticosteroids (Roberts 

2017) (Table 1.2). 
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Table 1.2 Significant outcomes in infants exposed to a single course of antenatal 

corticosteroids 

Outcome 
Risk Ratio (RR) (95% 

Confidence intervals) 
No of trials No of infants 

Perinatal Death RR 0.72 (0.58-0.89) 15 6729 

Neonatal Death RR 0.69 (0.59-0.81) 22 7188 

RDS RR 0.66 (0.56-0.77) 28 7764 

Moderate/ Severe RDS RR 0.59 (0.38-0.91) 6 1686 

Intraventricular 

Haemorrhage 
RR 0.55 (0.40-0.76) 16 6093 

Necrotising Enterocolitis RR 0.50 (0.32-0.78) 10 4702 

Need for mechanical 

ventilation/CPAP 
RR 0.68 (0.56-0.84) 9 1368 

Systemic infection in the 

first 48 hours of life 
RR 0.60 (0.41-0.88) 8 1753 

Source: Adapted from Roberts 2017 review (Roberts 2017)  

The meta-analysis concluded that administration of a single course of antenatal corticosteroids 

was not associated with an increased risk of maternal death (RR 0.98, 95% CI 0.06 to 15.50; 

3392 participants; 5 randomised controlled trials (RCTs)), chorioamnionitis (RR 0.83, 95% CI 

0.66 to 1.06; 5546 participants;15 RCTs) or puerperal sepsis (average RR 1.26, 95% CI 0.78 

to 2.02; 1203 participants; 9 RCTs) (Roberts 2017). 

Historically there has been some uncertainty in the administration of antenatal corticosteroids 

to high risk groups including; women with pre-eclampsia, women with PPROM and women 

with diabetes. Initial studies had suggested a potential increased stillbirth risk for mothers with 

pre-eclampsia and no conferred benefit in the reduction of respiratory distress within this 

subgroup population. (Liggins 1972). However the authors from the recently updated 

Cochrane systematic review concluded that there was no definitive evidence to suggest that 

antenatal corticosteroids worked differently in any pre-specified populations, but 

acknowledged that further evidence related to their use in multiple pregnancy is required 

(Roberts 2017). 

Despite this, the evidence on the use of antenatal corticosteroids in women with pre-existing 

diabetes or gestational diabetes at risk of preterm birth is limited. The Cochrane systematic 

review on the use of antenatal corticosteroids for accelerating fetal lung maturation for women 

at risk of preterm birth includes only a small proportion of women with diabetes in pregnancy 

(Roberts 2017). There is also limited evidence on the impact of antenatal corticosteroid 
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administration on maternal blood glucose concentration. Presently, the evidence is limited to 

one randomised controlled trial and one cohort study (Amorim 1999; Jolley 2016). The 

randomised control trial demonstrated an increased risk of glucose intolerance in a subgroup 

of women with severe pre-eclampsia who had received antenatal corticosteroids (Amorim 

1999). Similarly, the cohort study identified significant hyperglycaemia in both subjects with 

and without diabetes demonstrated after receipt of antenatal betamethasone (Jolley 2016). 

Therefore suggesting the need for further research to assess if administration of antenatal 

corticosteroids has any effect on maternal blood glucose concentration and the subsequent 

impact if any, on maternal and fetal health outcomes.  

  Gestational age of administration 

The upper and lower gestational age thresholds at which antenatal corticosteroids should be 

administered remains an area of on-going uncertainty. The recently updated Cochrane 

systematic review by Roberts et al., (Roberts 2017) attempted to address this question and sub-

grouped the included randomised trials into gestational age of recruitment of women into two 

gestational age thresholds: 

I.  less than or equal to 35 weeks + 0 days 

II. 34 weeks + 0 days gestation or greater  

The authors investigated the impact of these gestational age thresholds on the primary 

outcomes specified in the review (chorioamnionitis, perinatal death, neonatal death, fetal 

death, RDS, IVH and birthweight). The evidence suggested that the different gestational ages 

at trial entry did not influence rates of death (perinatal, neonatal, fetal), RDS, IVH or 

birthweight in infants exposed to corticosteroids (Table 1.3). However chronic lung disease 

and moderate/severe RDS were not reported by studies occurring in the later gestational age 

subgroup (>34+0 weeks), potentially reflecting that the risk profile of infants in the later 

gestational age group is different compared to infants in the less than or equal to 35 weeks +0 

days gestational age threshold. The authors acknowledged the difficulties in conducting this 

subgroup analysis due to the heterogeneity of the gestational ages included within the 

randomised trials and that despite their best efforts a number of trials did not easily fit within 

the pre specified groups and were either allocated to the most appropriate category or the data 
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were divided into the appropriate categories (Block 1977; Liggins 1972; Smith 1981; Teramo 

1980).  

Table 1.3 Outcomes of infants exposed to a single course of antenatal corticosteroids by 

gestational age at trial entry. 

Primary Outcomes Gestational age of 

recruitment 

Risk Ratio (RR) (95% 

Confidence intervals) 

No of trials No of infants  

Chorioamnionitis            ≤35+0 RR 0.91 (0.70-1.19) 13 2304 

 >34+0 RR 0.57 (0.33-0.99) 3 3202 

Perinatal Death            ≤35+0   RR 0.71 (0.58-0.87) 13 3391 

 >34+0 RR 1.03 (0.29-3.67) 3 3296 

Neonatal Death ≤35+0 RR 0.67 (0.57-0.79) 20 3855 

 >34+0 RR 0.83 (0.22-3.07) 3 3291 

Fetal Death ≤35+0 RR 0.94 (0.71-1.25) 13 3391 

 >34+0 RR 1.62 (0.28-9.37) 3 3341 

RDS ≤35+0 RR 0.65 (0.58-0.73) 23 3939 

 >34+0 RR 0.71 (0.56-0.91) 6 3830 

IVH ≤35+0 RR 0.54 (0.42-0.68) 13 2639 

 >34+0      RR  4.91 (0.24-102.09) 4 3412 

Birthweight ≤35+0   MD -17.89 (-63.14-27.36) 11 2352 

 >34+0 MD -17.31 (-42.96-8.34) 6 3788 

MD: mean difference; RR: risk ratio; Source: Adapted from Roberts 2017 (Roberts 2017) 

Further evidence has recently been published by Gyamfi-Banneran et al for the NICHD 

Maternal-Fetal Medicine Units Network in the United States (Gyamfi-Bannerman 2016). This 

trial reported results of administration of antenatal corticosteroids in women at risk of late 

preterm delivery between 34 and 36+5 weeks’ gestation and found the rates of severe 

respiratory complications (RR 0.67; 95% CI, 0.53 to 0.84; P<0.001), transient tachypnea of 

the newborn (RR 0.68, 95% CI 0.53-0.87, p=0.002), surfactant use (RR 0.59, 95% CI 0.37–

0.96,p<0.03) and bronchopulmonary dysplasia (RR 0.22, 95% CI 0.02–0.92, p=0.04) occurred 

less frequently in infants administered antenatal corticosteroids. The rates of RDS, apnoea, and 

pneumonia were similar in the two groups. There were no differences between the two groups 

when a subgroup analysis was undertaken looking at different gestational ages at delivery. No 

differences were identified between the two groups (antenatal corticosteroids compared to 

placebo) in respect to adverse maternal outcomes. However exposure to antenatal 

corticosteroids was associated with increased rates of neonatal hypoglycaemia (RR 1.60; 95% 

CI, 1.37 to 1.87; P<0.001), potentially identifying the need for further research and caution. 
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One potential limitation of the study is that the authors did not provide detail regarding the 

duration between administration of antenatal corticosteroids and delivery, which may 

influence interpretation of results.  

The evidence concerning the earliest gestational age to administer a single course of antenatal 

corticosteroids remains limited. Due to the small number of infants below 26 weeks of 

gestation included within the randomised trials (Roberts 2017) it is difficult to assess efficacy. 

However, a number of large series studies (non-randomized) of extremely preterm infants 

have demonstrated benefit particularly in the reduction of neonatal death and IVH among 

infants administered antenatal corticosteroids (Bader 2010; Carlo 2011; Foix‐L’Hélias 2008; 

Mori 2011). Understandably at these very early gestations due to immature development of 

alveoli antenatal corticosteroids have less of an impact on the incidence of RDS but have 

demonstrated structural effects and facilitated surfactant synthesis. (Ballard 1996; Liley 1989; 

Willet 2001). 

  Long-term effects 

Only a limited number of trials have conducted long-term follow-up on infants administered 

antenatal corticosteroids into childhood or later life (Dalziel 2004; Liggins 1972; MacArthur 

1981; MacArthur 1982; Salokorpi 1997; Schmand 1990; Schutte 1980; Smith 1981; Smolders-

de Haas 1990). Although potential concerns have been raised regarding the short and long-

term consequences of administration of a single course of antenatal corticosteroids from 

animal studies (Challis 2009; Huang 1999; Jobe 1998) this has not been substantiated in these 

infant and adult follow-up studies (Roberts 2017). In the five randomised trials that have 

reported long-term data, no differences were seen in sensory impairment, body size or 

respiratory measures for infants exposed to antenatal corticosteroids in-utero. With a number 

of these outcomes and particularly the outcomes of developmental delay (RR 0.49 95% CI 

0.24 to 1.0; 518 participants; 2 RCTs) and cerebral palsy (RR 0.60, 95% CI 0.34 to 1.03; 904 

participants; 5 RCTs) there was a trend towards a decreasing incidence of these outcomes in 

the infants administered antenatal corticosteroids.  

Furthermore two randomised trials have reported longer-term follow-up of participants at 20 

and 30 years of age and found (Liggins 1972; Schutte 1980) no differences in cognitive 

functioning, sensory impairment, growth, or cardiovascular or respiratory outcomes between 

adults exposed to antenatal corticosteroids in utero compared to no exposure (Dalziel 2005; 
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Dalziel 2006; Dessens 2000). One trial identified that participants exposed to betamethasone 

had higher plasma insulin concentrations at 30 minutes demonstrating a potential tendency 

towards insulin resistance in adult offspring. This could potentially result in an increased risk 

of diabetes in later life, however the exact long-term consequences of this finding remains 

unknown. 

  Repeat course/s of Antenatal Corticosteroids 

The treatment effect of a single course of antenatal corticosteroids in reducing neonatal 

mortality and morbidity has been observed up to 7 days after administration (Roberts 2006). In 

infants who remain at risk of preterm birth, repeat courses of antenatal corticosteroids have 

been used. A Cochrane meta-analysis investigated the effect of repeat doses of antenatal 

corticosteroids for women at risk of preterm birth for improving neonatal health outcomes. 

This systematic review included 10 randomised controlled trials and over 4733 women and 

5700 infants (Crowther 2015). Results demonstrated no serious maternal harms in terms of 

maternal infectious morbidity in women treated with repeat doses(s) of corticosteroids 

compared with placebo or no treatment. Although there was no significant differences 

identified between repeat and no repeat exposure to antenatal corticosteroids for perinatal, 

neonatal and fetal death outcomes there were significant health benefits for the infant 

(Crowther 2015) (Table 1.4).  

Table 1.4 Significant outcomes in infants exposed to repeat doses of antenatal 

betamethasone compared with no repeat antenatal betamethasone 

Outcome Risk ratio (RR) (95% 

Confidence Interval) 

Number of  

trials 

Number of infants 

Respiratory distress syndrome RR 0.83 (0.75 to 0.91) 8 3206 

Composite serious outcome* RR 0.84 (0.75 to 0.94) 7 5094 

Use of mechanical ventilation RR 0.84 (0.71 to 0.99) 6 4918 

Use of surfactant RR 0.78 (0.65 to 0.95) 2 5525 

Inotropic support RR 0.80 (0.66 to 0.97) 2 1470 

Patent ductus arteriosus RR 0.80 (0.64 to 0.98) 6 4356 

Source: Adapted from Crowther 2015 (Crowther 2015) 
 *variously defined by the trials that included; fetal, neonatal or later death, severe IVH, chronic lung 
disease, NEC, ROP, cystic periventricular leukomalacia, PDA and neonatal encephalopathy). 

There has been ongoing uncertainty and concern regarding the potential harms associated with 

repeat dose(s) of antenatal corticosteroids on the long-term health of infants who are exposed 

in utero. Particularly, as glucocorticoids are known to induce pleiotropic effects in multiple 
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organ systems (Jobe 2004). The effect of this on growth, the neuroendocrine system and the 

risk of developing cardiovascular and metabolic disease in later life remains unclear (Barker 

1993; Seckl 2004). A number of animal studies have raised concern about the impact of repeat 

doses on growth, hypothalamic pituitary-adrenal function (Ikegami 1997), structural lung 

development (Tschanz 1995) and neuronal myelination (Dunlop 1997). The evidence 

published from non-randomised clinical studies in humans has demonstrated conflicting 

reports of harm and benefit including; adverse effects on measures of growth at birth (French 

1998), fetal pituitary-adrenal axis function (Mildenhall 2006) and childhood behaviour 

(French 1998).  

The Cochrane systematic review investigating the effect of repeat courses of antenatal 

corticosteroids for women at risk of preterm birth for improving neonatal health outcomes 

confirmed that body size measurements at birth are significantly reduced in infants exposed to 

repeat antenatal corticosteroids (Crowther 2015). However when measurements are adjusted 

using z scores which account for gestational age at birth, the effect of repeat antenatal 

corticosteroid treatment on body size measurements is less marked (Table 1.5). In addition by 

the time of hospital discharge there was no significant differences identified in those exposed 

to repeat courses of antenatal corticosteroids compared to no repeat exposure. However the 

impact of this reduction in body size measurements at birth on long-term health outcomes 

remains uncertain.  

Table 1.5 Body size measurements following exposure to repeat doses of antenatal 

corticosteroids compared with no repeat doses 

Outcome 
Mean Difference (MD) (95% 

Confidence Interval) 
Number of trials 

Number of 

infants 

mean Weight (grams) MD -75.79 (-117.63 to -33.96) 9 5626 

z scores weight MD -0.11( 0.23 to 0.00) 2 1256 

mean head circumference 

(centimetres) 

MD -0.32 (-0.49 to -0.15) 9 5625 

z scores head circumference MD -0.14 (-0.27 to 0.00) 2 1256 

mean length (centimetres) MD -0.56 (-0.89 to -0.23) 6 4550 

z scores length MD -0.05 (-0.19 to 0.09) 2 1256 

Source: Adapted from Crowther 2015 (Crowther 2015) 

Reassuringly, early childhood follow-up of infants administered repeat courses of antenatal 

corticosteroids has not demonstrated any significant health differences compared to children 

who had not been exposed to repeat courses (Crowther 2015). Two trials have provided 
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follow-up data up to school age (5 years and 8 years) and have not demonstrated any 

significant difference in cognitive development or neurosensory disability, body size, blood 

pressure or insulin sensitivity in those exposed to repeated courses of antenatal corticosteroids 

(Asztalos 2013; Crowther 2016; McKinlay 2015). Further randomised trials are required in 

both childhood and adulthood to assess the impact if any of repeated course(s) of antenatal 

corticosteroids on child and adult health outcomes.  

  Antenatal corticosteroids for elective caesarean birth at term  

The pathophysiology underlying respiratory morbidity in infants born by elective caesarean 

section at term is thought to be different to that occurring in preterm birth (Brown 1983). A 

significant proportion of the respiratory morbidity in term infants at caesarean section is due to 

fluid retention within the lungs (Milner 1978; Morrison 1995). Administration of 

corticosteroids prior to elective caesarean section has been proposed based on the evidence 

that antenatal corticosteroids could help to facilitate the clearance fluid from the fetal lung by 

increasing the number and function of sodium channels (Helve 2009; Jain 2006). The precise 

mechanism has not been confirmed and the effects of administration on long-term child and 

adult health outcomes have not been established. 

The evidence on the use of antenatal corticosteroids for elective caesarean section at term is 

limited. Currently, the recently updated Cochrane systematic review investigating the effects 

of corticosteroids for preventing neonatal morbidity after elective caesarean section at term 

comprises of three randomised controlled trials including 2740 women and 2760 infants. This 

review was assessed as being of moderate risk of bias (Sotiriadis 2016 (In editorial)). The 

results of this meta-analysis identified that administration of antenatal corticosteroids appeared 

to decrease the risk of RDS (RR 0.34; 95% CI 0.16 to 0.73), transient tachypnoea of the 

newborn (RR 0.41; 95% CI 0.24 to 0.69), admission to the neonatal intensive care unit for 

respiratory morbidity (RR 0.30; 95% CI 0.11 to 0.78) and admission to neonatal special care 

(all levels) for respiratory complications (RR 0.45; 95% CI 0.22 to 0.90) compared to placebo 

or usual care. This evidence is limited by the fact that in two of the three trials health 

professionals/assessors were aware of whether or not patients and their infants had received a 

course of antenatal corticosteroids. This could potentially influence assessment of some 

outcomes (admission to neonatal special care). Additionally the event rates for outcomes 

indicating serious respiratory pathology (RDS) or morbidity (admission to neonatal intensive 

care (NICU) for respiratory complications) were low suggesting careful consideration is 
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needed regarding the balancing of benefits and harm of an intervention. Particularly as long-

term outcome data are limited (Stutchfield 2013). This may be alleviated by encouraging all 

elective caesarean sections to be undertaken at or after 39 completed weeks of gestation were 

feasible (Donaldsson 2007; Hansen 2008; Morrison 1995; Zanardo 2004). However, further 

high quality randomised trials are urgently required to address this important research 

question.  

  Choice of antenatal corticosteroids 

The commonly used antenatal corticosteroids include; betamethasone and dexamethasone. 

Despite widespread use of antenatal corticosteroids there is significant global variation in the 

type, preparation, dose and method of administration used in clinical practice (Empana 2004; 

Pattanittum 2008). A Cochrane meta-analysis assessed the effect of different corticosteroids 

and regimens for accelerating fetal lung maturation for women at risk of preterm birth. This 

systematic review included 12 randomised controlled trials and over 4733 women and 5700 

infants. The authors of this systematic review concluded that currently the optimal type of 

corticosteroid remains unclear (Brownfoot 2013). Both drugs are able to cross the placenta in 

their biologically active form and exert their effects with comparable efficiency. 

Betamethasone can be administered in two different drug preparations: betamethasone sodium 

phosphate, which has a short half-life of 36 to 72 hours; and betamethasone acetate which has 

a longer half-life (Jobe 2004). Often the two preparations are used in combination to maximise 

drug efficacy. Dexamethasone can be administered orally or intramuscularly. Betamethasone 

has been administered in a variety of ways including; orally, intramuscularly, intravenous and 

intra-amniotic (Brownfoot 2013). The most commonly recommended and used regimens are; 

betamethasone administered as two doses of 12 mg, intramuscularly 24 hours apart or 

dexamethasone four doses of 6mg administered 12 hours apart (Gilstrap 1995; Royal College 

of Obstetricians and Gynaecologists (RCOG) 2010; World Health Organization 2015).  

Evidence from the Cochrane systematic review assessing the effects of different corticosteroid 

regimens for women at risk of preterm birth suggests that there is no difference in neonatal 

death (RR 1.41, 95% CI 0.54 to 6.67) or RDS (RR 1.61, 95%CI 0.88 to 1.27) when 

betamethasone and dexamethasone are directly compared (Brownfoot 2013). There is 

evidence to suggest that dexamethasone decreases the incidence of IVH compared to 

betamethasone (RR 0.44, 95% CI 0.21 to 0.92, 4 four trials, 549 infants). Conversely there is 

some evidence to suggest that in a direct comparison between betamethasone and 
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dexamethasone, significantly more infants in the dexamethasone group were admitted to the 

neonatal intensive care compared to the betamethasone group (RR 3.83, 95% CI 1.24 to 11.87, 

one trial, 105 infants) (Antenatal Corticosteroid Clinical Practice Guidelines Panel 2015). 

It is difficult to make any comment on the efficacy of the different antenatal corticosteroid 

regimens. Particularly with regard to dosing, timing and frequency of specific antenatal 

corticosteroids due to only a limited number of direct comparisons. However administration of 

oral dexamethasone compared to intramuscular dexamethasone has been found to significantly 

increase the risk of neonatal sepsis (RR 8.48 95%CI 1.11 to 64.93). In addition in the 

subgroup of infants born less than 34 weeks of gestation, administration of intramuscular 

dexamethasone resulted in a significant reduction of IVH compared to oral dexamethasone 

(RR 4.92, 95% CI 1.12 to 21.55) (Brownfoot 2013). Currently however, there is no 

randomised control trial evidence on the use of dexamethasone as the repeat antenatal 

corticosteroid.  

There is limited evidence available comparing long-term outcomes between infants exposed to 

betamethasone versus dexamethasone. Only one trial has reported follow-up on a subgroup of 

12 children at 18 months of age and demonstrated no difference in neurosensory disability 

between those exposed to betamethasone compared to dexamethasone. There is currently one 

ongoing trial comparing betamethasone to dexamethasone and assessing childhood 

neurosensory disability which should address some of the ongoing uncertainties (Crowther, 

Harding, 2013). 

Although a number of research questions remain, the body of knowledge that exists related to 

administration of antenatal corticosteroids is considerable. In an attempt to facilitate uptake 

and use of the research evidence among health care decision makers the Cochrane Comparing 

Multiple Interventions Group, focuses on methodology for comparing multiple interventions 

or summarizing multiple Cochrane Interventions into one accessible and usable document 

known as a Cochrane Overview (Becker 2011). An identified research gap is that at present no 

Cochrane Overview exists on administration of antenatal corticosteroids for fetal maturation, 

despite the existence of five published Cochrane systematic reviews on administration of 

antenatal corticosteroids for various populations and indications (Brownfoot 2013; Crowther 

2015; Roberts 2017; Sotiriadis 2016 (In editorial); Utama 2016 (In editorial)).  
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1.4 Variation in administration of antenatal corticosteroids 

Despite the substantial evidence base (Brownfoot 2013; Crowther 2015; Roberts 2017; 

Sotiriadis 2009) related to the prescription and administration of antenatal corticosteroids for 

women at risk of preterm birth, significant global and national variation exists in clinical 

practice between health care professionals, organisations and even professional bodies (ACOG 

Committee on Obstetric Practice 2011; Empana 2004; Hui 2007; Parant 2008; Pattanittum 

2008; Quinlivan 1998; Royal College of Obstetricians and Gynaecologists (RCOG) 2010; 

Vogel 2014; World Health Organization 2015). 

Although there are only a limited number of surveys on antenatal corticosteroid use in low and 

middle income countries, those that have been conducted report significant variation in 

administration between countries in Africa, Asia, Latin America and the Middle East 

(Pattanittum 2008; Riganti 2010; Vogel 2014). The WHO Multi-country Survey on Maternal 

and Newborn Health (WHOMACS) identified administration of antenatal corticosteroids 

ranged from 16% of eligible women in Afghanistan to 91% in Jordan, with a median coverage 

of 54% in the countries surveyed (Vogel 2014). The authors were unable to explore specific 

reasons for the variation in administration but did identify that administration of antenatal 

corticosteroids (from 26 to 34 weeks’ gestation) was also low amongst women who had a 

preterm birth after induction or pre-labour caesarean section where the need for antenatal 

corticosteroids could be anticipated. This survey also identified that 24% of women who gave 

birth after 35 weeks’ gestation received antenatal corticosteroids, despite limited evidence of 

efficacy (Gyamfi-Bannerman 2016; Porto 2011). It is difficult in the context of health care 

provision in these countries to truly ascertain whether this is reflective of inappropriate 

administration or inaccurate dating of the pregnancy (Vogel 2014). 

Similar variation in practice has also been demonstrated in high income countries (Empana 

2004; Hui 2007; Parant 2008). Despite the majority of surveys identifying that administration 

of a single course of antenatal corticosteroids to women at risk of preterm birth is universally 

advocated by the majority of health professionals, (Bousleiman 2015; Erickson 2001; 

Quinlivan 1998) documented coverage rates as low as 68% (Parant 2008) have been reported. 

The Australia and New Zealand Neonatal Network (ANZNN) conducted a prospective audit 

from 1994 across all Level 3 units and a number of Level 2 neonatal units. It has demonstrated 

that the proportion of preterm babies (<34 weeks’) receiving antenatal corticosteroids prior to 
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preterm birth has remained relatively constant between 2005 and 2013. In 2013, 86% of 

mothers of ANZNN registrants born before 34 weeks of gestation received one or more doses 

of antenatal corticosteroids compared to 85% in 2005. Seventeen percent of mothers received 

antenatal corticosteroids more than seven days prior to birth (Chow 2015).  

In some instances variation in administration in high income countries appears to reflect 

uncertainties in antenatal corticosteroid administration among specific populations. In 

particular administration of repeat course(s) of antenatal corticosteroids to women who remain 

at risk of preterm birth has varied over time and between countries (Hui 2007; McLaughlin 

2002; Quinlivan 1998; Spencer 2014). A cross-sectional survey conducted among Canadian 

obstetricians over two time points demonstrated that the use of repeat course/(s) of antenatal 

corticosteroids decreased from 73% in 1997-1998 to 19% in 2004 (Hui 2007). Similar surveys 

conducted in Australia and New Zealand have demonstrated a reduction in administration of 

repeat course/(s) in clinical practice from 85% of the Royal Australian and New Zealand 

College of Obstetricians and Gynaecologists (RANZCOG) fellows, members and trainees in 

1997 to 54% in 2013 (Quinlivan 1998; Spencer 2014). This variation in antenatal 

corticosteroid practice is also evident in relation to the latest gestational age at which antenatal 

corticosteroids are administered (Brocklehurst 1999; Cosmi 2004; Hui 2007).  

The exact cause for this variation in administration of antenatal corticosteroids remains 

unknown; however factors such as the organisational culture and climate within hospitals and 

the publication of position statements and clinical practice guidelines from organisations and 

the influence of colleagues are likely to influence administration practices. The level of 

neonatal care provided at individual hospitals (Empana 2004; Parant 2008) and the presence of 

a maternal fetal medicine specialist (Bousleiman 2015) have been identified as factors 

impacting on administration rates. Currently an identified research gap is that there is very 

limited information pertaining to existing organisational practices on administration of 

antenatal corticosteroids and use of clinical practice guidelines.  
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1.5 Evidence based practice 

Health care is undoubtedly one of the most evidence rich industries with regard to the content 

and volume of its scientific base. Significant gaps do exist but the research in this field is ever 

increasing (Jinha 2010). Evidence based medicine is defined as; “The conscientious, explicit, 

and judicious use of current best evidence in making decisions about the care of individual 

patients”(Sackett 1996). Unfortunately the integration of evidence into clinical practice has 

proved to be somewhat slow and haphazard (Lenfant 2003). Results of studies conducted in 

the USA and Australia have demonstrated that patients received “recommended care” in only 

55-57% of health encounters (McGlynn 2003; Runciman 2012). There is also evidence to 

suggest that in some instances 20-25% of the care that is provided is unnecessary and could 

potentially be harmful (Schuster 1998; Grol 2001). In relation to preterm birth, a recent 

population based study conducted across 11 European countries assessing the implementation 

of four established evidence based practices to improve survival of very preterm infants (born 

between 24+0 and 31+6 weeks’ of gestation) identified that the combined use of these 

practices was surprisingly low (<60%) (Zeitlin 2016). These practices included: delivery in a 

maternity unit with appropriate neonatal care services, administration of antenatal 

corticosteroids, and effective prevention of hypothermia and surfactant use. The authors 

estimated that if all infants had received all four evidence based practices then mortality may 

have been reduced by 80% (assuming a causal association) (Zeitlin 2016).   

Historical administration of antenatal corticosteroids provides a key example of the evidence 

practice gap and the detrimental effect on health outcomes that can occur. Despite Liggins and 

Howie publishing the results of their landmark trial in 1972 it took a further 20 years and 12 

randomised controlled trials before this treatment was routinely adopted into clinical practice 

globally (Avery 1995; Crowley 1990; NIH Consensus Statement 1994). Estimates suggest that 

if the change from the initial 20% to 75% uptake of a single course of antenatal corticosteroids 

had happened more rapidly, over 400 additional babies lives would have been saved each year 

in England and Wales alone (Mugford 1993).  

A significant difficulty in achieving evidence based practice is the rapid advances in health 

care knowledge. An article by Shaneyfelt (Shaneyfelt 2001) suggests that in order to maintain 

current knowledge in general medicine a clinician would be required to read approximately 20 

articles a day, 365 days a year. In addition, health professionals require sufficient skills in 
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conducting an efficient search of the literature and critically appraising the evidence to 

determine the validity of the results presented (Guyatt 2000). This is likely to be a particular 

problem encountered in the administration of antenatal corticosteroids bearing in mind the 

substantial volume of literature that exists pertaining to their use (Brownfoot 2013; Crowther 

2015; Roberts 2017; Sotiriadis 2016 (In editorial)). 

Efforts to improve the quality of care provided have therefore become increasingly important. 

Quality of care has been defined as: 

“The degree to which health services for individuals and populations increase the likelihood 

of desired health outcomes and are consistent with current professional knowledge” (Field 

1990).  

1.6 Implementation science/translation research 

One of the key facets to improve health care quality is ensuring professionals are practicing 

using “current professional knowledge”. In an attempt to address the need to facilitate more 

efficient transfer of evidence from clinical studies into clinical practice the research field of 

implementation science has developed (Berwick 2003).  

Implementation science research has been defined as:  

“The scientific study of methods to promote the systematic uptake of research findings and 

other evidence-based practices into routine practice, and, hence, to improve the quality and 

effectiveness of health services and care” (Eccles 2006; Wensing 2012). 

There are a number of different terms with overlapping constructs that have been used to 

describe the efforts to reduce evidence practice gaps including: quality improvement, 

implementation research, knowledge utilisation and translation research (Graham 2006; 

McKibbon 2010).  

Increasingly the term “knowledge translation” has become popular (Straus 2009). Using this 

terminology translation research can be defined into two main categories:  

T1 research which represents the translation of basic biomedical research into clinical science 

and knowledge and; 
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 T2 research which refers to the transfer of this new clinical science and knowledge into 

improved health (Sung 2003).  

Jeremy Grimshaw and colleagues have expanded the definition of implementation science 

research to:  

‘Ensuring that stakeholders are aware of and use research evidence to inform their health and 

health care decision making’ (Grimshaw 2012).  

Identifying that stakeholders include a diverse range of individuals including and not limited 

to: health professionals, consumers (patients, family members or carers), researchers and 

policy makers.  

1.6.1 Methods to facilitate change 

There are many different methods and approaches used to facilitate practice change but no 

method has been found to be 100% effective (Baker 2015; Grimshaw 2001; Grol 2003). The 

behavioural change wheel described by Michie al., (Michie 2011) was developed by 

integrating 19 behavioural change frameworks and identifies seven key policy categories that 

can be used to affect change. These include: 

• Communication and marketing (use of mass media campaigns),  

• Guidelines,  

• Fiscal measures (increasing or reducing cost),  

• Regulation (establishing rules),  

• Legislation (changing laws),  

• Environmental and Social planning (controlling the physical or social environment) and 

• Service Provision (establishing services). 

Researchers need to consider the context of what they are trying to achieve and what is 

acceptable, practical, cost effective and equitable for the population affected (Baker 2015; 

Wensing 2013). 
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1.6.2 Clinical practice guidelines  

Clinical practice guidelines are considered an invaluable resource in attempting to assist 

practitioner and patient decisions about appropriate health care in the clinical environment 

(Cabana 1999; Grol 2003). Clinical practice guidelines have been defined by the Institute of 

Medicine as;  

“statements that include recommendations, intended to optimise patient care, that are 

informed by a systematic review of evidence and an assessment of the benefits and harms of 

alternative care options” (Field 1990).  

Indeed the principle rationale provided by guideline developers in a recent systematic review 

investigating trends in guideline implementation was that guidelines promoted quality 

improvement (reported by 78% of the included studies) (Gagliardi 2015).  

In addition clinical practice guidelines are considered very useful tools in assisting health 

professionals at risk of information overload in an environment of increasingly complex health 

care. They can provide reliable synthesis of the evidence using the appropriate methodology 

and therefore reduce the burden on individual health professionals to source the appropriate 

evidence (Penney 2007). Furthermore clinical practice guidelines can assist health 

professionals in coping with uncertainty in the balancing of risk and potentially minimising 

resources and cost through unnecessary interventions. Importantly, there is increasing focus on 

enhancing consumer involvement in guideline development to facilitate shared decision 

making through the production of “ lay”versions to encourage self-advocacy particularly 

among individuals with chronic conditions (Légaré 2014). 

Despite evidence to demonstrate efficacy of guidelines in improving health outcomes 

(Grimshaw 1993; Lugtenberg 2009) some inherent skepticism towards guidelines exists 

including; concern regarding limited evidence of their effectiveness in improving health 

outcomes (Lugtenberg 2009), fear of litigation if guidelines suggest a change from current 

practice (Davis 1997; Weingarten 2000) and discontent in the loss of autonomy among health 

professional and the fostering of “cookbook medicine” (Farquhar 1997). In addition some 

individuals have voiced concern that the study population included within guidelines (from 

randomised trials) are not reflective of the actual population therefore limiting the guidelines 

applicability (Cabana 1999; Weinberger 2016). 
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These concerns are most likely perpetuated by the increasing number of guidelines produced 

by different organisations and disciplines many of which are of variable quality (Grilli 2000; 

Shaneyfelt 1999; Woolf 1999). This makes it difficult for clinicians, patients and other 

stakeholders in deciphering the true evidence and recommendations from at times 

contradictory guidelines of questionable quality (Scott 2011). 

To address this issue, organizations such as the WHO (World Health Organization 2003), 

Australian National Health and Medical Research Council (July 2014 ), National Institute for 

Health and Clinical Excellence (National Institute for Health and Clinical Excellence 2007), 

Scottish Intercollegiate Guidelines Network (Scottish Intercollegiate Guidelines Network 

2015), and many societies (Qaseem 2012) have published standard benchmarks for guideline 

developers (Schünemann 2006). Unsurprisingly some organisations guideline standards are a 

lot more rigorous than others (Woolf 1999). 

  Assessing quality of clinical practice guidelines  

Further attempts to improve guideline quality has resulted in the development of tools to 

evaluate guideline development (Graham 2000; Vlayen 2005). The tool that has become the 

standard (Vlayen 2005) for guideline evaluation is the AGREE tool (Terrace 2003). It was 

developed by an international group of researchers from 13 countries who formed the 

Appraisal of Guidelines, Research and Evaluation Collaboration (AGREE) (Terrace 2003). 

The AGREE tool was released in 2003 and assesses the process of guideline reporting and 

development. The instrument is a 23-item tool targeting six quality-related domains; scope and 

purpose, stakeholder involvement, rigour of development, clarity and presentation, 

applicability and editorial independence. The instrument has been refined and validated 

(AGREE II) to facilitate efficient and accurate use of the tool (Brouwers, Kho, Browman, 

Burgers, Cluzeau, Feder, Fervers, Graham, Grimshaw, 2010; Brouwers, Kho, Browman, 

Burgers, Cluzeau, Feder, Fervers, Graham, Hanna, 2010). Despite the considered strength of 

the AGREE II tool in facilitating evaluation of clinical practice guidelines an acknowledged 

limitation is that AGREE II does not assess the clinical content of the guideline or 

comprehensively assess the validity of the recommendations themselves (Brouwers, Kho, 

Browman, Burgers, Cluzeau, Feder, Fervers, Graham, Grimshaw, 2010). This should be 

addressed as part of the AGREE A3 initiative.  
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Alternatively, another potential solution to address the limitations of the AGREE II tool in 

assessing the appropriateness or validity of the recommendations is using other available tools. 

Historically the original approach adopted by the Canadian task Force on the periodic health 

examination attempted to characterise the effectiveness of the interventions according to the 

quality of the evidence (Hill 1979). This classification was based on study design alone (Hill 

1979): 

• Level I: Evidence was classified as evidence obtained from at least one properly randomised 

controlled trial (RCT).  

• Level II-1: Evidence obtained from well-designed cohort or case-control analytic studies, 

preferably from more than one centre/group 

• Level II-2: Evidence obtained from comparisons between times or places with/without the 

intervention. E.g. Results from uncontrolled experiments 

• Level III: Opinions of respected authorities, based on clinical experience, descriptive 

studies/reports of expert committees. 

Using this classification the Task Force was able to reflect the strength of the 

recommendations accordingly. The recommendations were classified from A: Where there is 

good evidence to support the recommendation that the condition be specifically considered in 

a periodic health examination, to E: Where there is good evidence to support the 

recommendation that the condition be excluded from consideration in a periodic health 

examination. The level of recommendation predominantly reflected the level of evidence 

however there were some exceptions.  

Despite the acknowledged strengths of this classification there were some identified 

weaknesses, particularly with regard to classification if RCTs include conflicting results or 

how potential harms and costs should be factored in when considering the classification of the 

recommendation (Atkins, Best, 2004). Following this a number of alternative classification 

systems have been proposed (Guyatt 1995; Harbour 2001; National Health and Medical 

Reseach Council (NHMRC) 2000; United States Department of Health and Human Services 

1993). The one that is increasingly being adopted by guideline development groups and health 

care organisations to summarise the quality of the evidence is the Grading of 

Recommendations Assessment, Development and Evaluation (GRADE) system (Guyatt 2008; 

Oxman 2006). 
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  Assessing the quality of the evidence and strength of the recommendations 

The GRADE system, is: “a systematic and explicit approach to making judgements about the 

quality of the evidence and strength of the recommendations” (Atkins, Eccles, 2004). It was 

developed by the Grading of Recommendations, Assessment, Development and Evaluations 

(GRADE) Working Group. It offers a systematic approach to making judgements about the 

quality of the evidence and the strength of the recommendations. GRADE allows researchers 

to rate the evidence for specific clinical outcomes and bolsters confidence within guideline 

consumers that the recommendations reflect the quality of the evidence in existence for 

particularly clinical outcomes. The GRADE system considers five factors that can potentially 

influence the overall quality of the evidence including (Guyatt, Oxman, Akl, 2011; Guyatt, 

Oxman, Kunz, Atkins, 2011; Guyatt, Oxman, Kunz, Brozek, 2011; Guyatt, Oxman, Kunz, 

Woodcock, Brozek, Helfand, Alonso-Coello, Falck-Ytter, 2011; Guyatt, Oxman, Kunz, 

Woodcock, Brozek, Helfand, Alonso-Coello, Glasziou, 2011; Guyatt, Oxman, Montori, 2011; 

Guyatt, Oxman, Schünemann, 2011; Guyatt, Oxman, Sultan, 2011; Guyatt, Oxman, Vist, 

2011; Guyatt 2012; Guyatt, Oxman, Santesso, 2013; Guyatt, Oxman, Sultan, 2013; Guyatt, 

Thorlund, 2013): 

• Risk of bias (Limitations in the study design and execution of the study) 

• Inconsistency (when studies yield widely different estimates of effect) 

• Indirectness (Likelihood of and confidence in an effect reflective of the: participants, 

interventions, comparison and outcomes (PICO) included in the study and therefore overall 

applicability) 

• Imprecision (consider the sample size, the number of events and confidence intervals) 

• Publication Bias (under/overestimate of effect due to selective publication of studies) 

• Other factors (can upgrade the quality of the evidence if: observational studies assessed as 

having low risk of bias/-RCT at risk of bias) 

A GRADE score is developed for each comparison which can then be used to categorise the 

evidence into high, moderate, low and very low quality (Table 1.6).  
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Table 1.6 GRADE Working Group grades of evidence 

Grade of evidence Definition 

High quality 

(at least 4 points overall) 

Further research is very unlikely to change our confidence in the estimate of 

effect 

Moderate quality 

(3 points) 

Further research is likely to have an important impact on our confidence in the 

estimate of effect and may change the estimate 

Low quality 

(2 points) 

Further research is very likely to have an important impact on our confidence in 

the estimate of effect and is likely to change the estimate 

Very low quality 

(one or less) 
We are very uncertain about the estimate 

Source: Adapted from Atkins 2004 (Atkins, Best, 2004) 

Even with the availability of these tools there is evidence to suggest that guideline developers 

do not appear to adhere well to these established methodological standards (Shaneyfelt 2009). 

A systematic review of guideline appraisal studies published in 2010 identified some overall 

improvement in guideline quality from 1980 to 2007 using the AGREE tool. However in the 

most recent time period from 2003 to 2007 a number of domains remained consistently low. In 

particular the domain scores of Rigour of development, Stakeholder involvement and 

Applicability (includes implementation, resource implications and monitoring) had low mean 

scores of 44%, 37% and 23% respectively, and these scores had not improved in the last five 

years (Alonso-Coello 2010). Similarly in assessments undertaken using the AGREE or 

AGREE II tools in pregnancy related guidelines (including vaginal birth after caesarean 

section (Foureur 2010); reduced fetal movements (Jokhan 2015); transfer of women in labour 

(Rowe 2010) and hypertensive disorders of pregnancy guidelines (Gillon 2014) significant 

inconsistencies in the quality of the guidelines were identified and the domains of 

Applicability and Editorial independence scored poorly across all the guidelines. Interestingly, 

two of these studies (Jokhan 2015; Rowe 2010) assessed both national and local guidelines 

and the authors of both trials identified that local guidelines scored consistently lower and 

were deemed to be of poorer quality compared to the national guidelines.  

Currently an identified research gap is that there is very limited knowledge of the quality of 

existing antenatal corticosteroid clinical practice guidelines at either a national or international 

level. However when comparing the existing clinical practice guidelines relating to the 

administration of antenatal corticosteroids by global health care organisations (such as the 

WHO (World Health Organization 2015) and the various national colleagues some key 

differences are identified in their interpretation of the evidence and subsequently the 

recommendations provided (National Institutes of Health Consensus Development Panel 
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2001), (ACOG Committee on Obstetric Practice 2011; Crane 2003; Miracle 2008; Royal 

College of Obstetricians and Gynaecologists (RCOG) 2010; Sweet 2013; The Royal 

Australian and New Zealand College of Obstetricians and Gynaecologist (RANZCOG) 2014). 

Prior to 2015, there was no national clinical practice guideline on the administration of 

antenatal corticosteroids published in Australia or New Zealand. To address some of the 

underlying uncertainties and variation in practice detailed earlier, a new bi-national antenatal 

corticosteroid clinical practice guideline was produced entitled: “Antenatal corticosteroids 

given to women prior to birth to improve fetal, infant, child and adult health” (Antenatal 

Corticosteroid Clinical Practice Guidelines Panel 2015). This clinical practice guideline was 

developed using rigorous methodology and involved the relevant stakeholders in the 

development process.  

1.6.3 Dissemination and implementation of clinical practice guidelines 

The National Institutes of Health (NIH) defines dissemination as: “the targeted distribution of 

information and intervention materials to a specific public health or clinical practice 

audience. The intent is to spread knowledge and the associated evidence based interventions”. 

Implementation is “the use of strategies to adopt and integrate evidence-based interventions 

and change practice patterns within specific settings” (National Institutes of Health (NIH) 

Department of Health and Human Services 2009). 

Guidelines can have a major impact on improving health outcomes, however without 

integration into the clinical setting they can have little influence on clinical practice (Graham 

2006; Grimshaw, Eccles, 2004; Grol 1999). There is increasing evidence to suggest that a 

passive dissemination process is ineffective in enabling uptake of evidence into routine 

practice (Bero 1998; Chaillet 2006; Francke 2008). 

Unfortunately the current literature is limited and there is no “magic bullet” (Grimshaw 2006) 

in terms of the most effective strategy or organisational effect modifier to ensure optimal 

uptake of the evidence into practice (Grimshaw, Thomas, 2004). Indeed there is continued 

debate regarding who should assume accountability for guideline implementation. Research 

suggests that having information provided alongside the guideline to assist users with 

implementation is likely to improve intent to use the guideline (Cochrane 2007). This has 

resulted in increasing numbers of organisations (National Institute of Clinical Excellence 
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(NICE) (Barnes 2007), Guidelines International Network (GIN) (Schaefer 2012), The Scottish 

Intercollegiate Guidelines Network (SIGN) (El-Ghorr 2011) providing implementation tools in 

the form of learning modules and bench marking tools to assist commissioners and 

stakeholders with implementation efforts. A recently published Cochrane systematic review 

examining the effectiveness of tools developed and disseminated by guideline producers to 

promote the uptake of their guidelines included only four cluster randomised trials (Flodgren 

2016). Only two of the four trials reported on health professional adherence, however the 

authors found that the guideline tools led to a median improved adherence to clinical practice 

guidelines of 13.5% (adjusted risk difference (ARD) 0.13, 0.115 to 0.159). The authors were 

unable to comment on the comparative effectiveness of different intervention tools due to the 

small number of studies and the heterogeneity of interventions (Flodgren 2016). There is 

evidence to suggest that features of the guideline itself might influence its use. Gagliardi et al., 

have developed a framework of guideline implementability from research identifying key 

features that are likely to influence uptake and use of a guideline among key stakeholders 

(Gagliardi 2011). This framework includes eight key elements:  

• Usability (format and presentation of information),  

• Acceptability (different versions of the guideline for different groups),  

• Validity (grading of the evidence), 

• Applicability (clinical information), 

• Communicability (educational resources for different groups), 

• Accommodation (considers costs and resources required), 

• Implementation (barriers/facilitators, tools and strategies), 

• Evaluation (monitoring) 

Currently specific implementation interventions aimed at increasing the uptake of evidence 

into practice and consequently change clinical behaviour have had inconsistent results (Bero 

1998; Grimshaw, Thomas, 2004). A large number of implementation strategies adopt a variety 

of different methods to try and enable successful implementation.  

In order to try and overcome the methodological difficulties encountered with existing 

implementation strategies and to support decisions about which guideline dissemination and 

implementation strategy is likely to be effective in specific circumstances the Cochrane 

Effective Practice and Organization of Care group was established (EPOC) (The Cochrane 



 

36 

 

Collaboration). The EPOC Group is a review group of the Cochrane Collaboration that 

focuses primarily on interventions designed to improve the delivery, practice, and organisation 

of health care services. A number of published Cochrane systematic reviews have described 

the effectiveness of a range of interventions to support the implementation of guidelines (Akl 

2013; Arditi 2012; Flodgren 2011; Forsetlund 2009; Giguere 2012; Ivers 2012; O’brien 2007; 

Rotter 2010; Shojania 2009). These tools each have their considered strengths and weaknesses 

and have demonstrated small to moderate effects of change on implementation of evidence 

into clinical practice among health professionals (Table 1.7). 
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Table 1.7 Implementation tools to improve professional practice and healthcare outcomes 

Intervention 

tool 
Description of intervention Effect size 

No of trials included in 

Systematic review 
Comment 

Cochrane 

review/ 

Overview# 

Printed 

education 

materials 

(PEMs) 

Traditionally in paper formats such as 

monographs, publication in peer-reviewed 

journals and clinical practice guidelines 

Median absolute risk difference on 

categorical practice outcomes of  

0.02 (Range 0 to +0.11) compared to 

no intervention 

45 trials (14 randomised 

trials, 31 interrupted 

time series analysis) 

The effectiveness of PEMs compared to other 

interventions, or of PEMs as part of a 

multifaceted intervention, is uncertain. 

Giguère et 

al 2012 

Educational 

meeting 

Academic detailing can reflect either 

educational meetings or workshops and can 

be didactic or interactive 

Median absolute improvement in 

care of 6% (IQR 1.8% to 15.3%) 
81 randomised trials 

Mixed interactive and didactic educational 

meeting are the most effective. In isolation 

interactive education alone are the least 

successful format. 

Forsetlund 

et al 2009  

Opinion 

leaders 

Individual who influences the opinions, 

beliefs, attitudes, motivations and 

behaviour of others in a positive way with 

relative frequency 

Can be formal/informal 

Median absolute improvement of 

care of 12% across studies 

 (IQR 6% to 14.5%) 

18 randomised trials 

A limitation of the included studies is that the 

role of the opinion leader was not clearly 

described. Therefore it is not possible to say 

what the best method is to optimise the 

effectiveness of opinion leaders. 

Flodgren et 

al 2011  

Audit and 

feedback 

Summary of the clinical performance of 

health care providers or individuals over a 

specified time period 

Feedback provides an accurate account of 

current practice and identifies subsequent 

actions/targets/adjustments 

Median absolute increase in desired 

practice: 

Dichotomous outcomes 4.3% 

(IQR 0.5% to 16%) 

Continuous outcomes 1.3%  

(IQR 1.3% to 28.9%) 

140 randomised trials 

 

Feedback may be more effective: when baseline 

performance is low, the source is a colleague, it 

is provided more than once, it is delivered in 

both verbal and written formats, and when it 

includes both explicit targets and an action plan. 

Ivers et al 

2012  

Computer 

generated 

reminders 

delivered on 

paper 

Prompt or aid the memory of healthcare 

professionals. Can include: computerized 

reminders, colour coding, telephone calls, 

or devices such as letters and postcards 

Median improvement in care of 

11.2% (IQR 6.5% to19.6%) 

compared with usual care 

32 (27 randomised trials, 

5 non randomised 

controlled trials) 

Two features associated with greater effect: 

allowing space on the reminder for a response 

from the clinician and providing an explanation 

of the reminders content or advice.  

Arditi et al 

2012 

Clinical 

pathways 

Structured care plans that can be used by 

the multidisciplinary team. The outline 

essential evidence informed steps in the 

care of patients with a specific clinical 

Improved documentation  

(OR 11.95: 95%CI 4.72 to 30.30) 

Reduction in hospital complications 

(OR 0.58; 95%CI 0.36 to 0.94) 

27 trials (19 randomised 

trials, 2 Controlled 

before and after studies 

and 2 Interrupted time 

Evidence of effectiveness in invasive 

interventions. However inconsistencies in how 

clinical pathways were designed and 

implemented. Need for further evidence on 

Rotter et al 

2010  
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problem series effectiveness as part of multifaceted strategy.  

Educational 

outreach 

visits 

Describe a personal visit by a trained 

person to health professionals in their own 

settings to provide information on how to 

change practice 

Median adjusted risk difference (RD) 

in compliance with desired practice 

of 5.6% (IQR 3.0% to 9.0%). 

Prescribing practice (median 4.8%, 

interquartile range 3.0% to 6.5% for 

17 comparisons), 

69 randomised trials 

Evidence of benefit either alone or as part of a 

multifaceted strategy on prescribing patterns. 

Sustained effect on practice overtime remains 

unknown. 

O’Brien 

2007  

On screen 

point of care 

computer 

reminders 

Prompt healthcare professionals to recall 

information or provide decision support in 

an accessible format  

Median improvement in process 

adherence of 4.2% (IQR 0.8% to 

18.8%) across all reported process 

outcomes 

32 trials (26 randomised 

trials, 6 quasi 

randomised) 

Need for further research to identify design 

features and contextual factors that may impact 

on success. 

Shojania et 

al 2009 

Educational 

games  

“an instructional method requiring the 

learner to participate in a competitive 

activity with preset rules” 

No data on patient outcomes 

No data on professional behaviour 

(process of care outcomes) 

Knowledge: mixed results 

2 randomised trials 

Need for further high-quality research to explore 

the impact of educational games on patient and 

performance outcomes 

Akl et al 

2013 

Financial 

incentives 

Represents an extrinsic source of 

motivation. The individual receives a 

monetary transfer which is made 

conditional on acting in a particular way. 

Payment for working for a specified 

time period was ineffective. Payment 

for a service/episode/population was 

generally effective. Payment for 

providing a change in activity or 

quality of care was generally 

effective. 

4 reviews (2 Cochrane 

and 2 non-Cochrane) 

Financial incentives may be effective in 

changing healthcare professional practice. 

Authors reported serious methodological 

limitations with the evidence. Limited evidence 

of generalisability. No available evidence on 

effect on patient outcomes.  

Flodgren et 

al 2011# 

Interactive 

telemedicine 

Telemedicine (TM) is the use of 

telecommunication systems to deliver 

health care at a distance 

Mortality: RR0.89 (95% CI 0.76 to 

1.03) median follow-up of 6 months  

Admission to hospital: RR from 0.36 

to 1.60.Median follow-up 8 months. 

Disease-specific quality of life 

(QoL): MD -4.39 (-7.94 to -0.83) 

Median follow-up three months  

93 randomised trials 

Some evidence of efficacy in the control of blood 

glucose in those with diabetes. 

The cost to the health service and acceptability 

among key stakeholders (health professionals 

and patients) remains unclear due to limited data. 

Effectiveness may depend on a number of 

factors: population (e.g. Severity/trajectory of the 

condition), function of the intervention, 

healthcare provider or system involved in 

delivery.  

Flodgren et 

al 2015  

# Cochrane Overview; IQR: interquartile range; OR: Odds ratio; RR: relative risk 
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  Single or multifaceted implementation strategies 

As Table 1.7 indicates the influence of the intervention as a single element or as part of a 

multifaceted implementation strategy can have different effects. Overall multifaceted 

interventions appear to be more effective however the evidence is limited (Grimshaw 2001; 

Grimshaw, Eccles, 2004). Within obstetrics and gynaecology a number of studies have 

undertaken interventions to improve obstetric care and multifaceted interventions appeared to 

be superior to single interventions (Chaillet 2006). A systematic review conducted between 

1990 and 2005 investigated the suggestion that key elements of effective implementation 

strategies in obstetrics and gynaecology will differ from other specialities due to the different 

forces and variables that exist and subsequently influence professional behaviour (Chaillet 

2006). The systematic review concluded that a multifaceted strategy using audit and feedback 

and a local opinion leader demonstrated the most success in effectively changing behaviour. 

Audit and feedback and educational programs are thought to be effective in the obstetric 

environment due to the nature of the care provided which is both preventative and curative, the 

strong medico legal concerns associated with obstetrics and often the short decision time 

encountered in emergency situations (Chaillet 2006). 

These findings were corroborated in a study conducted by Leviton et al in 1999, who 

compared a multifaceted implementation strategy (included: opinion leaders, education, 

reminders and feedback) to a passive dissemination strategy (included the NIH brochure 

outlining the recommendations, research literature and various lecture formats) to improve 

administration of antenatal corticosteroids for fetal maturation (Leviton 1999). Results 

demonstrated a significant increase in the odds of corticosteroids use following the passive 

dissemination effort (33% of eligible women receiving corticosteroids to 58%) (OR 3.16, 

p<0.01) and an even more marked improvement in the multifaceted implementation strategy 

group (33% to 68%) (additional increase in the OR of the passive dissemination efforts by 

1.63, p<0.01).  

More recently a number of studies which have included a variety of interventional components 

as part of a multifaceted strategy for a variety of maternal and perinatal problems (including 

administration of antenatal corticosteroids) (Wirtschafter 2006), implementation of guidelines 

for the use of episiotomy and management of the third stage (Althabe 2008), administration of 

magnesium sulphate to preterm babies for neuroprotection (Bain 2013), reduction of late 
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stillbirth with the introduction of reduced fetal movement guidelines (Tveit 2009) have all 

demonstrated improvements in adherence to evidence based practice and clinical outcomes.  

  Knowledge translation to consumers 

Another important factor is considering to whom the research knowledge should be translated. 

Increasingly the importance of consumer involvement has been identified by influential 

organisations, governments and funding bodies who consider it an essential component of high 

quality care (Boote 2002; Légaré 2014). Consumer involvement in the development of 

guidelines can ensure the recommendations are relevant and understandable from a patient 

perspective. This can be facilitated by the use of toolkits which have been produced by 

working groups such as the GIN whose research is aimed at actively supporting patient 

involvement in guideline activities (Schaefer 2012). Furthermore consumer awareness of 

guidelines can ensure patients have access to relevant and reliable sources of information, 

helping them to take an active role in the decision making process (i.e. shared decision 

making) and feel empowered into making a more informed choice (Légaré 2014; van der 

Weijden 2013; Woolf 1999). 

Despite these potential benefits a systematic review assessing the role of patient and public 

involvement in the development and implementation of clinical practice guidelines and patient 

information, reported that a significant number of patients were unaware of the existence of 

guidelines or were unsure they were applicable to their needs (Nilsen 2006). The authors 

acknowledged the need for further high quality studies to identify how best to involve 

consumers in clinical practice guidelines and patient information material. This uncertainty 

has also been demonstrated in the identification of strategies to ensure optimal dissemination 

and implementation of guidelines among consumers. The available literature suggests that 

factors such as developing a dissemination plan in tandem with guideline development will 

ensure that the scope, objectives, format and style of the recommendations are suitable for 

consumers as well as health professionals (Allu 2010; Boulet 2006; Eccles 2012). This can be 

achieved by providing a lay version of the recommendations but with links to the guideline if 

further information is required as consumers knowledge requirements may differ (Boulet 

2006). 

In accordance with the literature on implementation among health professionals, a 

multifaceted implementation strategy that is tailored to the specific needs of consumers is 
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believed to increase awareness and sustainability of guideline use among consumers (Schipper 

2016). The implementation tools used to facilitate this change may differ among health 

professionals and consumers groups. Among consumers the use of education sessions (face to 

face or interactive), internet and digital tools (websites and apps) and community champions 

(celebrities or knowledge brokers/key informants) have demonstrated positive effects 

(Schipper 2016). 

 Components of knowledge translation interventions 

Despite the identification of particular intervention tools that have shown promise among key 

stakeholders, overall results have been inconsistent. A potential explanation for the variation 

in effect of different interventions could be due to an inability of researchers to consider the 

potential methods of action (and underlying assumptions) of the different interventions 

selected to try and affect change (Grimshaw 2012; Michie 2005). Often the interventions 

chosen can be complex and involve many different components. Furthermore an intervention 

can simply reflect the method of delivery but the “active ingredient” or technique used to 

affect change within the intervention can vary significantly. For example, prompts or 

reminders can be delivered by another health professional directly to the individual or could be 

a sign reminding people to wash their hands. These are both prompts but the techniques used 

are quite different (feedback and reinforcement respectively) (Michie 2011). This detail is 

critical in understanding how interventions facilitate change. A number of organisations 

(including the UK Medical Research Council guidance (Craig 2008)) and guidance 

frameworks (Consolidated Standards of Reporting Trials (CONSORT) for randomised trials of 

non-pharmacologic interventions) (Boutron 2008) have acknowledged the need for improved 

reporting of interventions and their content. To assist in this Michie and colleagues have 

developed a hierarchical classification or taxonomy of behavioural change interventions in an 

attempt to standardise techniques, improve reporting and facilitate replication (Michie 2013). 

Currently the taxonomy consists of 93 behavioural change techniques clustered into 16 groups.  

Another reason identified for the inconsistent effects of implementation strategies is failure to 

understand the existing barriers and facilitators (determinants) among organisations or 

individuals and adequately addressing these in the design of the intervention (Eccles 2009; 

Grimshaw 2001; Grol 2003).  



 

42 

 

Tailored interventions have been described as: “Strategies to improve professional practice 

that are planned, taking account of prospectively identified determinants of practice” (Baker 

2015). Tailoring incorporates three key steps:  

• identification of determinants of practice; 

• implementation interventions are designed to address the appropriate determinant; 

• assessment of the interventions to understand if and why interventions have been successful 

(Wensing 2011). 

A Cochrane systematic review confirmed that tailored interventions to address determinants of 

practice improved professional practice and health care outcomes compared to no intervention 

or interventions that were not tailored to the determinants (Baker 2015). A total of 32 studies 

were identified of which 15 studies provided enough data to be included in the quantitative 

analysis. Results demonstrated improved implementation using a tailored intervention (OR 

1.56, 95% CI 1.27 to 1.93, P<0.001), however the authors acknowledged that further research 

is needed and that currently there is insufficient evidence on the most effective approaches to 

tailoring, including how interventions should be selected to address identified barriers (Baker 

2015).  

There are increasing numbers of knowledge translation models which have been derived from 

different disciplines and contexts but the majority recommend an assessment of the pre-

existing barriers and enablers to inform any implementation strategy (Campbell 2000; 

Damschroder 2009; Feldstein 2008; French 2012; Gielen 2008; Grol 1999; Kitson 1998; 

Michie 2011). 

1.6.4 Identification of determinants of practice 

Determinants of practice are factors that could prevent or enable the effectiveness of an 

implementation strategy among key stakeholders (Baker 2015; Flottorp 2013). They have been 

referred to by a number of terms including: barriers, enablers, facilitators or obstacles (Baker 

2015). Performing a comprehensive barrier assessment is understandably complex due to the 

multitude of factors that exist within professional, social, organisational and economic 

contexts. A common methodological criticism of many studies is the researchers restriction to 

purely individual health professional barriers and the neglect of the patient, the healthcare 

team and or the organisation (Bosch 2007). The different types of barriers have been classified 
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by the EPOC Group into nine categories which include: Information management, clinical 

uncertainty, sense of competence, perceptions of liability, patient expectation, standards of 

practice, financial disincentives, administrative constraints and other (Effective Practice and 

Organisation of Care (EPOC) 2015). This classification of barriers is not exhaustive and a 

recent systematic review has developed a check list with 57 potential determinants of practice 

that are grouped around seven domains (guideline factors, individual health professional 

factors, patient factors, professional interactions, incentives and resources, capacity for 

organisational change, and social, political and legal factors) (Flottorp 2013). Although these 

barriers may operate in isolation, it is much more likely in the context of a healthcare 

environment that it is the interaction of a number of these factors operating at different levels 

(e.g. individual health professional, organisation) that will influence the uptake of an 

intervention into practice (Grol 2004).  

It is uncertain whether barriers to physician guideline adherence identified in one setting may 

be generalisable across different settings (Cabana 1999; Taylor 2013). In the context of 

antenatal corticosteroids, despite significant variation in practice, there is limited or no 

information regarding existing barriers or enablers to their administration at an individual, 

consumer or organisational level therefore identifying the need for further research. In a recent 

study which examined obstetricians use and attitudes towards antenatal corticosteroids the 

survey identified a number of potential barriers but acknowledged the limitation of the 

assessment method (survey) in potentially influencing the over- or under-reporting of 

behaviours (Bousleiman 2015). 

  Influence of the assessment method to identify barriers and enablers 

Numerous methods have been used to identify barriers and enablers to practice change. In a 

systematic review by Cochrane et al in 2007, of the 256 eligible studies, 34 used qualitative 

methodologies, 178 studies were survey based (cross sectional, descriptive, self-administered, 

organisational or national) and 44 involved mixed methods (combination of interviews, 

surveys or questionnaires, focus groups or observational visits) (Cochrane 2007). The current 

available literature suggests that research methods in the assessment of barriers appears to be 

poorly framed and many measures are poorly validated which may influence the information 

obtained (Cochrane 2007; Wensing 2011). 
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Online questionnaires and semi-structured interviews are both considered important means of 

obtaining a direct response from participants and have been identified as an acceptable and 

preferred means of assessment by respondents compared to other assessment methods such as 

telephone interviews and paper questionnaires (Bower 2003; Nicolaas 2000; Ryan 2002). Both 

methods have their considered strengths and weaknesses (Table 1.8).  

Table 1.8 Comparison of considered strengths and weaknesses of Interviews and 

Questionnaires from existing literature 

Assessment method Strengths Weaknesses 

Interview 

Greater detail  Reporting of socially desirable responses 

Uncover new material/ideas  Difficult to demonstrate reliability 

Reassurances of internal validity “natural 

context” 

Time factors: researcher/participant 

Increased item response rate  

Questionnaire 

Capture representative sample (large 

population) 

Less detailed 

Improved reporting of sensitive topics Lower response rates (bias in 

representativeness of the sample) 

Less time consuming 

researcher/participant 

 

Source: (Bowling 2005; French 1981; Kelley 2003; Lincoln 2011; McColl 2001; Nulty 2008; Pope 2002; 
Smyth 2011; Tourangeau 1996) 

There are inconsistencies in the literature regarding whether responses differ depending on the 

type of assessment method, (Bergmann 2004; Brewer 2004; Daving 2009; Dodd 2009; Rojahn 

1994; Valentinis 2009) and whether these differences reflect the differences in setting or 

reflect genuine differences between respondents (Harris 2010). A number of trials have 

compared response patterns from mailed questionnaires to telephone interviews focusing on 

participants health and well-being. These studies demonstrated that the mode of data collection 

does influence the responses received (Bower 2003; Feveile 2007). The influence of 

interviewer administered or self-questionnaires on reported health behaviours has 

demonstrated mixed results with some studies demonstrating more desirable responses 

reported when interviewers are present (Keel 2002; Mond 2007; Okamoto 2002) whereas 

others conclude that results were comparable between assessment methods (Cook 1993; Cutler 

1988; Durant 2000). 

In the context of implementation science, the evidence on the most efficient methods for 

identifying barriers to change are limited and there is a need for further research (Bosch 2007; 
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Grimshaw 2012; Krause 2014; Pope 2002). Although semi-structured interviews and 

questionnaires are frequently reported together in the assessment of barriers and enablers, a 

recognised research gap is that few studies (Krause 2014) have examined the level of 

similarity between participants questionnaire and interview responses to determine if and 

when comparisons are justified (Harris 2010). A study conducted across five European 

countries to identify the determinants of care for tailoring implementation in chronic diseases 

directly compared three different methods: brainstorming, health professional interviews and 

patient interviews. This study also included the added elements of focus groups and 

questionnaires but as the questionnaire was designed in the light of the findings of the 

interviews it was not directly compared. The authors of this study found that although 

brainstorming and interviews with health professionals identified the greatest number of 

determinants, the other methods had additional benefits in the identification of unique 

determinants, suggesting that there was no single best method. The authors acknowledged a 

significant research gap in the limited research that exists into the different methods of 

identifying determinants, despite the large number of studies that have been undertaken in the 

identification of barriers to change (Krause 2014). 

  Theoretical basis for determinants of practice 

A further identified limitation in the identification of barriers and enablers is the lack of a 

theoretical framework resulting in interventions that are poorly framed in the context of the 

problem (Cochrane 2007; Penney 2007). Increasingly it is believed that by applying 

psychological theories to the identification of barriers is more likely to identify opportunities 

and methods to develop a successful and targeted implementation strategy (Eccles 2005). 

Facilitating implementation of evidence based behaviours often requires changing multiple 

behaviours of many different people (e.g. health professionals, consumers and managers) 

(Grol 2003). Therefore the use of behavioural theory presents a systematic way of 

understanding behaviours by providing inter-related concepts, definitions, and propositions 

that explain events by specifying relationships among variables (Tabak 2012). Theories can 

provide information on the mechanisms involved in behavioural change and these mechanisms 

can then be targeted within behavioural change techniques to bring about change. If 

assessments of implementation difficulties are not undertaken using a theoretical approach, 

then the resulting interventions are likely to be limited to pragmatic rather than generalisable 
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solutions, which will subsequently restrict the investigation of pathways of behaviour change 

and limit the ability to optimise interventions (French 2012).  

Identifying the most appropriate theory to guide a theory based implementation strategy can 

often be quite daunting. A review of 235 studies in guideline dissemination and 

implementation identified that only 23% (53 studies) used behavioural theory and that of these 

53 studies, 25 different theories were used. The majority of studies employed only one theory. 

This review also assessed the extent to which theory was used in the design of the 

interventions and concluded that this occurred in less than 6% of studies. The authors also 

concluded that reporting on the rationale for choosing a specific theory and construct was poor 

(Davies 2010). A further difficulty is that often there are substantial overlaps between models 

developed to aid implementation. This may be due to the similarity of the theoretic 

underpinnings, such as organisational theory, diffusion of innovation theory and political 

science theory, which broadly inform dissemination and implementation research (Wilson 

2010). 

Susan Michie et al., suggest that trying to identify specific behavioural components using one 

behavioural theory might be too restrictive and may result in excluding or overlooking other 

key elements (Michie 2005). Additionally there is an increasing belief that applying 

psychological explanations of behaviour change rather than simply providing models to 

predict behaviour will result in a more targeted and informed implementation strategy (Michie 

2005). As a result Michie and an informed group of researchers developed the Theoretical 

Domains Framework (TDF), which initially identified twelve specific behavioural domains 

and component constructs that incorporates 128 constructs from 33 health and social 

psychology theories that may explain health-related behaviour change. Frameworks are a 

useful tool in providing action-planning models that offer a systematic way to develop, 

manage and evaluate interventions. The TDF helps to understand the behaviour change 

processes necessary to achieve the desired behaviour. This framework has recently been 

refined and validated and now includes 14 domains (Cane 2012) (Table 1.9). 
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Table 1.9 Refined Theoretical Domains Framework (TDF) 

Theoretical Domains Definition 

Knowledge An awareness of the existence of something 

Skills An ability or proficiency acquired through practice 

Social/Professional Role & 

Identity 

A coherent set of behaviours and displayed personal qualities of an individual 

in a social or work setting 

Beliefs about capabilities Acceptance of the truth, reality or validity about an ability, talent or facility 

that a person can put to constructive use 

Optimism The confidence that things will happen for the best or that desired goals will 

be attained 

Beliefs about consequences Acceptance of the truth, reality or validity about outcomes of a behaviour in a 

given situation 

Reinforcement Increasing the probability of a response by arranging a dependent 

relationship, or contingency, between the response and a given stimulus 

Intentions A conscious decision to perform a behaviour or a resolve to act in a certain 

way 

Goals Mental representations of outcomes or end states that an individual wants to 

achieve 

Memory, attention and decision 

processes 

The ability to retain information, focus selectively on aspects of the 

environment and choose between two or more alternatives 

Environmental context and 

resources 

Any circumstance of a person’s situation or environment that discourages or 

encourages the development of skills and abilities, independence, social 

competence, and adaptive behaviour 

Social influences  Those interpersonal processes that can cause individuals to change their 

thoughts, feelings or behaviours 

Emotion A complex reaction pattern, involving experiential, behavioural and 

physiological elements, by which the individual attempts to deal with a 

personally significant matter or event 

Behavioural regulation Anything aimed at managing or changing objectively observed or measured 

actions 

Source: Adapted from (Cane 2012; Michie 2005) 

The TDF has been used in a number of behavioural change studies to identify barriers (Dyson 

2010; Hirschhorn 2013; Mazza 2013) and to guide the design of intervention strategies 

(McKenzie 2008; Michie 2007). One recent study used the TDF to assess barriers and enablers 

in the implementation of preconception care guidelines. Researchers identified the key 

domains that hindered uptake of the guidelines and using the framework participants often 

suggested reasonable solutions to the inherent difficulties (Mazza 2013). Using a broadly 

based theoretical framework for behaviour change, allows a more comprehensive examination 

of the potential barriers and enablers, and facilitates identification of appropriate interventions 

with generated hypotheses (based on pre underlying assumptions on the potential methods of 

action) to optimise implementation of the evidence.  
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1.7 Conclusion  

Preterm birth remains one of the leading causes of morbidity and mortality in children under 

five years of age. Efforts to optimise the short and long-term outcomes associated with 

preterm birth remain essential. Administration of antenatal corticosteroids has been identified 

by the WHO as a key intervention that can modify some of the sequelae associated with 

preterm birth.  

Despite a wealth of high quality evidence existing related to antenatal corticosteroid 

administration, ongoing practice variation has been demonstrated on both a global and national 

scale. Therefore efforts to optimise the transfer of research knowledge into routine clinical 

practice to facilitate appropriate administration of antenatal corticosteroids and subsequently 

improve survival for babies at risk of being born preterm are desperately needed.  

High quality clinical practice guidelines have been identified as a potential means of 

facilitating improvement in evidence based practice. However without active implementation 

their impact on clinical practice is limited. A new bi-national (New Zealand and Australia) 

antenatal corticosteroid clinical practice guideline has been developed using rigorous 

methodology to synthesize the existing evidence on antenatal corticosteroids.  

The optimal implementation strategy to ensure successful adoption of a guideline into routine 

practice is currently unknown. To date the available literature has been hindered by a lack of a 

methodologically rigorous approach to the translation of evidence into practice. Current 

evidence suggests that researchers should begin by identifying determinants of behaviour 

among key stakeholders (individual health professionals and consumers) and understanding 

contextual and organisational factors related to the administration of antenatal corticosteroids 

and use of clinical practice guidelines.  

The most effective method to assess determinants of practice remains unknown. Increasingly 

the evidence suggests that using a theoretical framework allows a more comprehensive 

assessment of the existing behaviours and assists in the selection and design of intervention 

tools. Researchers should use a structured approach to develop the intervention tools to 

address the identified barriers. Attempts should be made to hypothesise what the underlying 

mechanism of action of the intervention tool is and evaluations should be undertaken to see if 



 

49 

 

these are correct. This will advance implementation knowledge on understanding not only how 

but why implementation tools are successful.  
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Thesis objectives 

Despite significant efforts, there is a large body of evidence that demonstrates the considerable 

difficulties in translating evidence from clinical trials into routine clinical practice. This limits 

the potential impact that the available research can have on improving health outcomes and 

minimising potential harms. Historically administration of antenatal corticosteroids has 

provided a key example of the significant time lag that can exist between the new evidence 

being available and its routine adoption into practice. Even though the existing evidence base 

on administration of antenatal corticosteroids for improvement of survival and good health for 

babies at risk of being born preterm is comprehensive, significant uncertainties and variation 

in practice exist on a global scale.  

Further efforts are needed to facilitate use of antenatal corticosteroids through aggregation of 

the available high quality evidence. This could be addressed in the generation of a Cochrane 

Overview and in the implementation of a high quality clinical practice guideline among key 

stakeholders. However, to date, the optimal methods to ensure successful implementation of a 

clinical practice guideline remain unknown. Increasingly, the evidence suggests that 

identification of determinants of behaviour or factors pertaining to current practice can 

facilitate effective implementation. At present the current evidence on organisational and 

consumer level factors remain poorly described and the optimal method of assessing 

underlying behaviours remains unknown.  

Therefore this thesis encompasses six key aims: 

1. To synthesise the current research evidence on administration of antenatal 

corticosteroids for fetal lung maturation. This will involve conducting a Cochrane 

Overview to address uncertainties and identify any potential harms of antenatal 

corticosteroid administration. 

2. To examine different methods of acquisition of the information on barriers and 

enablers to implementation of a clinical practice guideline to identify if one is superior. 

This will involve conducting a randomised trial of two commonly used assessment 

methods (semi-structured interviews and online questionnaires) to compare the 

similarity of information received among health professionals and to identify if one 

method is superior to the other. 
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3. To investigate the underlying factors that influences the transfer of evidence on 

antenatal corticosteroids into clinical practice. This will include a qualitative study 

examining underlying behaviours and factors that exist at a health professional level 

and whether any differences exist between different organisations or health 

professional groups.  

4. To examine the underlying factors that impact on consumers’ behaviour to receive 

antenatal corticosteroids and use clinical practice guidelines. This will include a 

qualitative study to investigate the barriers and enablers that exist among consumers 

towards the receipt of antenatal corticosteroids and use of clinical practice guidelines. 

5. To examine the factors related to antenatal corticosteroid prescription and 

administration and use of clinical guideline practices at an organisational level. This 

will involve conducting a survey of organisational practice among hospitals to assess in 

which situations antenatal corticosteroid recommendations are currently provided by 

existing clinical practice guidelines and to assess current organisational practices 

related to the production, implementation and renewal of clinical practice guidelines.  

6. To investigate the quality of existing antenatal corticosteroid clinical practice 

guidelines or protocols. This will include using the AGREE II tool to assess the quality 

of current national and local guidelines or protocols which provide recommendations 

on the administration of antenatal corticosteroids.  
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 Synthesizing the evidence on administration of 

antenatal corticosteroids for fetal lung maturation 

2.1 Preface 

This chapter details the protocol used to conduct an Overview of Cochrane reviews entitled: 

Antenatal Corticosteroids for fetal lung maturation. The chapter includes the completed 

Cochrane Overview which summarises the available evidence from existing Cochrane 

systematic reviews on the effectiveness and safety of antenatal corticosteroid therapy to 

improve infant outcomes. The Overview includes an assessment of the quality of the studies 

included in the Overview and in the quality of the evidence for the pre-specified primary and 

secondary outcomes.  

This chapter aims to address underlying uncertainties in the evidence base among health 

professionals by synthesising the current research evidence on administration of antenatal 

corticosteroids for fetal lung maturation.  

The background, objectives and methods section of this chapter are a published Cochrane 

protocol that is available on the Cochrane library (McGoldrick, Brown, 2016). 

2.1.1 Antenatal corticosteroids for fetal lung maturation: an Overview of Cochrane 

reviews 

McGoldrick E, Brown J, Middleton P, McKinlay CJD, Haas DM, Crowther CA. Antenatal 

corticosteroids for fetal lung maturation: an overview of Cochrane reviews. 2016 

2.1.2 Background 

  Description of the condition  

Up to 10% of all births globally are preterm (born less than 37 weeks' gestational age) (Lawn 

2010). Over one million babies die each year as a direct consequence of being born preterm 

(Lawn 2013). Preterm birth can have significant effects on short-term morbidity and mortality, 

and also long-term health and disability. The short-term sequelae of preterm birth include 

respiratory distress syndrome (RDS), intraventricular haemorrhage (IVH), necrotising 

enterocolitis (NEC), retinopathy of prematurity, patent ductus arteriosus and sepsis (Haram 
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2003; Saigal 2008). RDS develops as a consequence of immature lung development and is the 

major cause of early neonatal morbidity and mortality in preterm infants. Prematurity can also 

predispose to the development of chronic lung disease (bronchopulmonary dysplasia) which 

may be associated with impaired airway function into adult life (Doyle 2006; Saigal 2008). In 

those infants who do survive there are increased risks of long-term neurodevelopmental 

disability (Saigal 2008), including cerebral palsy, and intellectual, visual and hearing 

impairment (Anderson 2003; Doyle 2001; Farooqi 2006; Wood 2000). Therefore prematurity 

and its associated sequelae has significant psychosocial and emotional effects on families 

caring for these infants (Saigal 2000; Singer 1999). Being born preterm also increases the risk 

of developing non-communicable diseases such as diabetes and hypertension in later life 

(Hovi 2007). 

The rates of preterm birth are increasing in almost all countries with reliable data (Blencowe 

2012). The greatest burden of preterm birth occurs in Africa and Asia (Blencowe 2012) where 

the use of interventions to mitigate the effects of preterm birth varies substantially (Vogel 

2014). Reasons for preterm birth vary by geographical location. In high-income countries the 

numbers of provider-initiated preterm births has been rising (Blencowe 2012). In France and 

the United States, over 30% of all preterm births were medically indicated in 2000 (Blondel 

2012; Davidoff 2006). It is difficult to differentiate the cause of preterm birth in low- and 

middle-income countries due to the lack of population-based studies. However medically-

indicated preterm births represent a much smaller proportion of all preterm births in low- and 

middle-income countries when compared with spontaneous preterm birth (Alhaj 2010; 

Nkyekyer 2006). 

Overall, up to a third of all preterm births and up to half of very preterm births are provider-

initiated (encompasses urgent, discretionary, iatrogenic and social) (Goldenberg 2008; Menon 

2008; Steer 2005). The main maternal/fetal indications for preterm delivery are maternal pre-

eclampsia, antepartum haemorrhage, and chronic or acute fetal compromise, including fetal 

distress and severe intrauterine growth restriction (Ananth 2006). The incidence of medically 

indicated preterm birth is likely to continue to rise due to increasing maternal disease, 

particularly in view of the world-wide epidemics of diabetes and obesity (Lawn 2013). 

The aetiology of spontaneous preterm birth is not completely understood but it is likely to be 

multifactorial (Lawn 2013). In up to half of the cases the cause remains unknown (Menon 

2008). Up to half of spontaneous preterm births occur following preterm prelabour rupture of 
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membranes (Goldenberg 2008). Another important risk factor is multiple pregnancy, which is 

responsible for approximately 15% to 20% of all preterm births (Goldenberg 2008). A large 

contributor to the increasing incidence of multiple pregnancies has been advancing maternal 

age and the use of assisted reproductive techniques (Felberbaum 2007). Advancing maternal 

age has also been identified as an independent risk factor for spontaneous preterm birth 

(Goldenberg 2008). 

The incidence of preterm birth is not equally distributed across all gestational ages. Only 5% 

of preterm births occur at less than 28 weeks’ gestation, approximately 15% at 28 to 31 

weeks’, 20% at 32 to 33 weeks’ and 60% to 70% at 34 to 36 weeks’ gestation (Goldenberg 

2008). However, these figures can also vary depending on geographical location. Recent data 

from Australia reported an overall incidence of preterm birth of 7.7%, of which 10% occurred 

at 20 to 27 weeks’, 9% at 28 to 31 weeks and 81% at 32 to 36 weeks' gestation (Hilder 2014). 

Overall, the risks associated with prematurity are inversely related to gestational age (Saigal 

2008). 

Marked improvement in survival rates of preterm infants in recent decades, particularly those 

born very preterm, has been attributed to administration of antenatal corticosteroids, surfactant 

use, the use of assisted ventilation and changing attitudes towards intensive care (Doyle 1999; 

Roberts 2006; 2017; Rojas ‐ Reyes 2012). However survival rates vary significantly 

depending on where preterm infants are born. The improvement in mortality in high-income 

countries is most marked at extremes of gestation and in infants of extremely low birthweight 

(Saigal 2008). Population-based cohort studies in Australia have demonstrated marked 

improvement in survival of extremely low birthweight infants from 25% in 1979, to 80% to 

73% in 1997 (Doyle 2001). Similarly, a national cohort study in the UK demonstrated an 

increase in survival of infants born between 22 and 25 weeks’ gestation between 1995 and 

2006 from 40% to 53% (Costeloe 2012). However this trend is not reflected in low-income 

countries where more than 90% of very preterm infants (less than 28 weeks’ gestation) die 

within the first few days of life compared with less than 10% in high-income settings (Howson 

2012). 

Uncertainty still exists around the use of antenatal corticosteroids at later gestations. This 

question has become increasingly important in view of increasing numbers of caesarean 

sections at both term and late preterm gestations (McClure 2007). Undergoing a caesarean 
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section predisposes the neonate to respiratory complications including RDS and transient 

tachypnoea of the newborn (Hook 1997; Maisels 1977; Morrison 1995). Opinion is divided on 

the necessity of antenatal corticosteroids at term, as approximately only 5% of these babies 

will require admission for respiratory distress and serious morbidity is uncommon (Stutchfield 

2005). There is also some concern about the potential for long-term adverse effects of 

corticosteroid exposure in more mature fetuses (Aiken 2014; Steer 2005). As the risk of 

neonatal respiratory complications reduces with advancing gestational age (Morrison 1995; 

Zanardo 2004), delaying elective caesarean until 39 weeks or more appears to be an equally 

effective solution (Alkiaat 2013; National Institute for Health and Care Excellence 2011; 

Stutchfield 2005). 

Description of the interventions  

Antenatal corticosteroids are listed and recommended by the World Health Organization as a 

priority intervention in the prevention of RDS and mortality in preterm babies (The 

Partnership for Maternal Newborn & Child Health 2011). However, rates of antenatal 

corticosteroid use in low- and middle-income countries remain low (Vogel 2014), indicating 

that there is an opportunity to improve outcomes for preterm babies through administration of 

antenatal corticosteroids (Dalziel 2014). An analysis conducted for the Global Action Report 

on Preterm Birth indicated if universal coverage (95%) of antenatal corticosteroids was 

achieved across the 75 priority countries by 2015, 373,000 additional infant deaths could be 

averted per year compared to 2010 figures (Blencowe 2012). However, caution has been 

advised in upscaling antenatal corticosteroid administration (Althabe 2015) particularly in 

low-income countries where access to other effective interventions may be limited, such as 

accurate dating of the pregnancy, and the provision of effective neonatal resuscitation (Lawn 

2013). 

A single course of antenatal corticosteroids has been identified as a highly effective and safe 

intervention for women at risk of preterm birth to reduce neonatal mortality and morbidity 

(Crowley 1990; Roberts 2006; 2017). Their benefit was first described in the landmark trial 

conducted in New Zealand by Liggins and Howie in the late 1960s (Liggins 1972). 

Subsequently more than 20 clinical trials conducted in high- and middle-income countries and 

a number of systematic reviews have confirmed the efficacy of antenatal corticosteroids in 

significantly reducing the risk of RDS, neonatal death, IVH, NEC and early sepsis (Crowley 

1990; Roberts 2006; 2017). 



 

56 

 

Evidence suggests that in babies born more than seven days following antenatal corticosteroid 

treatment there is no reduction in the incidence of RDS compared to no antenatal 

corticosteroid treatment (Roberts 2006; 2017). Therefore repeat antenatal corticosteroids have 

been administered to women who remain at risk of preterm birth seven or more days after an 

initial course. Accumulating evidence has demonstrated that a repeat dose or doses of the 

synthetic corticosteroid, betamethasone is associated with a reduced risk of RDS and 

combined serious neonatal morbidity compared with a single course of antenatal 

corticosteroids (Crowther 2015). Uncertainty still exists around the effects of repeat antenatal 

corticosteroids of reduced birthweight and the long-term effects in both childhood and later 

life following repeat in utero exposure (Crowther 2015). 

Reassuringly, long-term follow-up of infants exposed to a single course of antenatal 

corticosteroids into early adulthood has not demonstrated any increased cardio-metabolic risk 

(Dalziel 2005; Dessens 2000) and follow-up of infants up to early school-age after repeat 

antenatal corticosteroid exposure has been reassuring (Asztalos 2010; Asztalos 2013; 

Crowther 2007; Crowther 2016; McKinlay 2015; Peltoniemi 2009; Wapner 2007). The long-

term effects into adulthood of repeat corticosteroids on growth, the neuroendocrine system and 

the risk of developing cardiovascular and metabolic disease in later life is not yet known 

(Crowther 2015). Antenatal corticosteroids have been administered prior to elective section to 

minimise the risk of respiratory distress at late preterm and term gestations (Stutchfield 2005; 

Tita 2009). Infants born by caesarean at term are at greater risk of respiratory morbidity, 

including transient tachypnoea of the newborn and RDS compared with term infants born 

vaginally (Hansen 2008; Morrison 1995; Sotiriadis 2009). There are limited data on the long-

term effects of exposure to antenatal corticosteroids prior to caesarean section at term. 

The two main synthetic corticosteroids used in clinical practice are betamethasone and 

dexamethasone (Antenatal Corticosteroid Clinical Practice Guidelines Panel 2015; NIH 

Consensus Statement 1994; Royal College of Obstetricians and Gynaecologists (RCOG) 2010; 

The Partnership for Maternal Newborn & Child Health 2011). Despite widespread use there is 

significant global variation in the type, preparation, dose and method of administration of 

antenatal corticosteroids (Aleman 2013; Erickson 2001; Hui 2007; Jobe 2004; Parant 2008; 

Pattanittum 2008; Spencer 2014; Vogel 2014). Currently, the optimal type of corticosteroid to 

use remains unclear (Brownfoot 2013). Both drugs are able to cross the placenta in their 

biologically active form and exert their effects with comparable efficiency (Jobe 2004). 
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Intramuscular betamethasone can be administered in two different drug preparations: 

betamethasone sodium phosphate, which has a short half-life in maternal plasma of six hours; 

and betamethasone acetate which has a longer half-life in maternal plasma of approximately 

12 hours (Ballard 1975; Buckingham 2006). Initially Liggins and Howie proposed that by 

using the two preparations in combination this would maximise drug efficacy (Liggins 1972). 

Antenatal corticosteroids have been administered in a variety of ways including orally 

(Egerman 1998), intramuscularly (Liggins 1972; Qublan 2000; Shanks 2010), intravenously 

(Petersen 1983), intra-amniotic (Lefebvre 1976; Murphy 1982) and as a direct intramuscular 

injection to the fetus (Ljubić 1998). 

Betamethasone and dexamethasone, as antenatal corticosteroids, have been administered 

intramuscularly in a variety of regimens (Tables: 2.1 & 2.2). Trial regimens of a single course 

of antenatal betamethasone have included administering a total dose of betamethasone 

between 12 mg to 48 mg in single or multiple doses, at varied time intervals between doses 

(immediate, eight hours, 12 hours and 24 hours between doses), compared to no antenatal 

corticosteroids (Table 2.1). Trial regimens of a single course of dexamethasone have included 

administering a total dose of dexamethasone between 20 mg to 24 mg in multiple divided 

doses, at varied time intervals between doses (eight hours, 12 hours and 24 hours), compared 

to no antenatal corticosteroids (Table 2.2). Trials have also compared administration of a 

repeat course or courses of antenatal corticosteroids compared to no repeat antenatal 

corticosteroids (Table 2.3). Predominantly these trials have administered betamethasone as the 

repeat course(s) apart from one trial that used dexamethasone (administered intramuscularly) 

as a repeat course (n = 31 participants) (Garite 2009) due to the temporary unavailability of 

betamethasone. The trial regimens of repeat antenatal betamethasone compared with no repeat 

antenatal corticosteroids have included administering a total dose of betamethasone between 

11.4 mg to 24 mg per repeat course, in a single or multiple dose regimens (24 hours apart 

between doses). The time interval between the administration of repeat courses and number of 

repeat courses varied between trials. 
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Table 2.1 Trial regimens of a single course of antenatal betamethasone (administered 

intramuscularly) compared to no antenatal corticosteroids 

Total dose Interval between doses  
 

(IM) Betamethasone regimen 

12 mg  
 

Immediate 1 dose 12 mg 

12 mg  
 

12 hours 2 doses of 6 mg 12 hours apart 

24 mg  
 

12 hours 2 doses of 12 mg 12 hours apart 

24 mg  
 

24 hours 2 doses of 12 mg 24 hours apart 

24 mg  
 

12 hours 4 doses of 6 mg 12 hours apart 

8 hours 6 doses of 4 mg 8 hours apart 

28 mg  
 

24 hours 2 doses of 14 mg 24 hours apart 

48 mg  
 

24 hours 2 doses of 24 mg 24 hours apart 

IM: intramuscular; Adapted from (Antenatal Corticosteroid Clinical Practice Guidelines Panel 2015; 
Roberts 2006) 
 

Table 2.2 Trial regimens of a single course of antenatal dexamethasone (administered 

intramuscularly) compared to no antenatal corticosteroids 

Total dose Interval between doses  
 

(IM) Dexamethasone regimen 

20 mg  
 

12 hours 4 doses of 5 mg 12 hours apart 

24 mg  
 

24 hours 2 doses of 12 mg 24 hours apart 

24 mg  
 

12 hours 4 doses of 6 mg 12 hours apart 

24 mg  
 

8 hours 6 doses of 4 mg 8 hours apart 

IM: intramuscular; Adapted from (Antenatal Corticosteroid Clinical Practice Guidelines Panel 2015; 
Roberts 2006) 
 

Table 2.3 Trial regimens of repeat antenatal betamethasone (administered 

intramuscularly) compared with no repeat antenatal corticosteroid 

Total dose per repeat 

course 
(IM) Betamethasone 

regimen per repeat course  

Interval between repeat 

courses 

Multiple repeat 

courses 

12 mg 1 dose of 12 mg Immediate No 

24 mg 1 dose 7 days Yes 

11.4 mg 

 

2 doses of 12 mg 24 hours 

apart 

Not applicable No 

24 mg 

 

2 doses of 12 mg 24 hours 

apart 

7 days Yes 

24 mg 

 

2 doses of 12 mg 24 hours 

apart 

14 days Yes 

IM: intramuscular; Adapted from (Antenatal Corticosteroid Clinical Practice Guidelines Panel 2015; 
Roberts 2006) 

Only one regimen of oral dexamethasone has been evaluated in a clinical trial (Egerman 1998) 

(regimen; four doses of 8 mg, 12 hours apart, total dose: 32 mg). 



 

59 

 

  How the interventions might work  

Glucocorticoids are known to have physiological and biochemical effects not only on the fetal 

lung, but in most fetal organ systems (Fowden 1998). They promote structural and functional 

maturation, preparing the fetus for life outside the womb. Synthetic corticosteroids promote a 

co-ordinated maturation response in fetal tissues similar to that occurring with the normal pre-

partum surge in fetal corticosteroid production (Liggins 1994).  

The effects of glucocorticoids have been investigated extensively in animal models and the 

fetal lung (Ballard 2000). Experimental studies in animals and human fetal lung explants have 

demonstrated that exposure of the preterm fetus to corticosteroids increases tissue and alveolar 

surfactant production, lung compliance, clearance of fluid from the lungs, maturation of 

parenchymal structure and reduced vascular permeability (Ballard 1995). These effects help to 

moderate some of the consequences of being born preterm with immature lung structure and 

function (Ballard 1995). 

At a molecular level glucocorticoids primarily act by inducing gene transcription via the 

glucocorticoid receptor. This leads to increased concentration of various enzymes and 

proteins, including lung phospholipids and surfactant proteins (Ballard 1995). 

The finding that glucocorticoid action is reversible following dissociation of the steroid from 

the receptor and the clinical observation that corticosteroid effectiveness appears to diminish 

over time, if the fetus remains in utero, has resulted in the administration of repeat steroids to 

women who remain at risk of preterm birth (Ballard 1995; Liggins 1972). This was originally 

proposed by Liggins and Howie and has been supported further by experimental data showing 

that gene transcription can be repetitively induced (Ballard 1995; Ballard 1997; Willet 2001). 

The available evidence from follow-up of children exposed to repeat antenatal corticosteroids 

in utero compared to unexposed children has been reassuring, and has demonstrated no 

differences in mortality, neurosensory disability, measurements of growth, blood pressure or 

respiratory morbidity compared to no repeat exposure (Asztalos 2010; Asztalos 2013; 

Crowther 2007; Crowther 2016; McKinlay 2015; Peltoniemi 2009; Wapner 2007). The 

pathophysiology underlying respiratory morbidity in infants born by elective caesarean section 

at term is thought to be different to that occurring after preterm birth (Brown 1983). A 

significant proportion of the respiratory morbidity in term infants after caesarean is due to 
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retention of fetal lung fluid (Milner 1978; Morrison 1995). Administration of corticosteroids 

prior to elective section has been proposed based on the evidence that antenatal corticosteroids 

could help to facilitate the clearance of fluid from the fetal lung by increasing the number and 

function of sodium channels (Helve 2009; Jain 2006). The precise mechanism has not been 

confirmed and the long-term consequences of administration on child and adult health 

outcomes have not been established. 

  Why it is important to do this Overview  

Although the use of a single course of antenatal corticosteroids prior to preterm birth is 

generally accepted as one of the most effective interventions in perinatal medicine, there are 

several aspects of antenatal corticosteroid administration that remain uncertain, including: 

use of antenatal corticosteroids in late preterm gestations; use of antenatal corticosteroids at 

term gestations; use of repeat dose or doses of antenatal corticosteroids prior to preterm birth; 

optimal drug formulation, route and timing of administration; use of antenatal corticosteroids 

in different healthcare settings (low-, middle- and high-income countries). 

This Overview aims to clarify these uncertainties, identify the health benefits and potential 

harms associated with antenatal corticosteroid administration and identify areas which should 

be the focus of future high-quality randomised trials. Ultimately this overview provides a user-

friendly, one-stop source of current evidence from Cochrane systematic reviews for the use of 

antenatal corticosteroids and should encourage uptake and appropriate administration of 

antenatal corticosteroids to all eligible mothers and their babies. 

2.1.3 Objectives  

The objective was to summarise the available evidence from Cochrane systematic reviews for 

the effectiveness and safety of antenatal corticosteroid therapy to improve infant outcomes. 

2.1.4 Methods  

  Criteria for considering reviews for inclusion  

Only published Cochrane systematic reviews, including full reviews, protocols and registered 

titles were considered for inclusion in this Overview. Where necessary and feasible we have 

updated the relevant Cochrane reviews. 
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  Participants 

Women who have received antenatal corticosteroids by any route prior to birth to promote 

fetal maturation. 

  Interventions 

Antenatal corticosteroids administered by any route to women or to the fetus to promote fetal 

maturation (preterm/term). 

  Comparisons included the following 

• A single course of antenatal corticosteroids was compared to placebo or no treatment.  

• Repeat course(s) of antenatal corticosteroids was compared to no repeat course(s) 

• Head-to-head comparisons of different types of antenatal corticosteroids (for example, 

dexamethasone versus betamethasone) 

• One antenatal corticosteroid regimen compared to a different antenatal corticosteroid 

regimen (dose, frequency and timing, and route of administration) 

  Outcomes of interest 

The following maternal, infant, child, and child as an adult, primary and secondary outcomes 

were selected for this Overview. 

Maternal Primary Outcome: 

• Maternal sepsis (however defined by study authors) 

Maternal Secondary Outcomes: 

• Chorioamnionitis 

• Pyrexia after trial entry requiring the use of antibiotics 

• Intrapartum pyrexia 

• Postnatal pyrexia 

• Glucose tolerance (as defined by study authors) 

• Breastfeeding 
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Infant Primary Outcomes: 

• Death (stillborn or death of a live born infant prior to primary hospital discharge) 

• Respiratory distress syndrome 

Infant Secondary Outcomes: 

• Intraventricular haemorrhage 

• Birthweight (z score) 

• Bronchopulmonary dysplasia (chronic lung disease) (as defined by study authors) 

• Necrotising enterocolitis 

• Admission to neonatal intensive care 

• Composite of serious infant outcomes (as defined by authors) 

• Systemic infection in the first 48 hours of life 

Child Primary Outcomes: 

• Survival free of any disability (however defined by study authors) 

• Neurodevelopmental impairment (however defined by study authors) 

Child Secondary Outcomes: 

• Total deaths 

• Body size measurements (including z scores for weight, height, head circumference and 

body mass index (BMI)) 

• Asthma/wheeze 

• Risk factors for cardiovascular disease 

• Emotional and behavioural problems 

Child as an Adult Primary Outcomes: 

• Neurodevelopmental impairment at follow-up (however defined by study authors) 

• Survival free of cardio-metabolic disease 
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Child as an Adult Secondary Outcomes:  

• Growth measurements (including weight, head circumference, height, skin fold thickness 

and BMI) 

• Age at puberty 

• Abnormal lung function (including z scores for forced expiratory volume in one second, 

forced vital capacity and forced expiratory flow at 25% to 75% of forced vital capacity) 

• Health-related quality of life 

• Employment status 

  Search methods for identification of reviews  

We searched the The Cochrane Database of Systematic Reviews (The Cochrane Library) and 

Archie using the terms (antenatal OR prenatal) AND (corticosteroid* OR glucocorticoid* OR 

betamethasone OR dexamethasone). The terms were restricted to title, abstract, or keywords. 

We did not search any other sources. 

  Data collection and analysis  

I. Selection of reviews  

Two of the review authors independently assessed reviews that addressed the use of antenatal 

corticosteroids prior to: 

• Preterm birth for fetal maturation; or prior to term birth for fetal lung maturation. 

• Any disagreements were resolved by consensus or by a third review author. 

Where the Cochrane review search was out of date (search date is older than two years) and 

where feasible we liaised with the review Group to assess whether the review should be 

updated.  
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II. Data extraction and management  

Two of the review authors (EM, JB, CM or DH) independently extracted data using an 

electronic form designed for this Overview. We resolved any disagreements by consensus or 

by involving a third review author. We extracted and tabulated the information as detailed 

below. 

The Overview contains a 'Characteristics of included reviews' table. This table includes the 

following. 

• The reference ID for each included review 

• The review title 

• The search date: when the review was last assessed as up-to-date. Defined as: whether the 

date of the review is greater than two years. The two-year period starts from the date on 

which the review was assessed as being up-to-date 

• The population demographics of each included review: including a summary of the 

participant characteristics (inclusion and exclusion criteria) 

• The review characteristics: the number of trials in the review, number of women and infants 

• The specific interventions assessed within each review 

• The control or comparisons interventions within each review 

• The outcomes reported in each review 

• Any major limitations of the review. 

We prepared an 'Overview of reviews' table for each comparison by outcome (Becker 2011) 

and included the following. 

• A statistical summary of the treatment effects and 95% confidence intervals for the selected 

primary and secondary outcomes 

• The number of studies and participants for whom data are available for each specific 

outcome and treatment comparison 
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• The quality of the evidence for the selected primary and secondary outcomes (we report the 

quality of the evidence using the GRADEpro GDT software (GRADEpro GDT 2015) 

 

  

  Assessment of methodological quality of included reviews  

I. Quality of evidence in included reviews 

We used the GRADEpro Guideline Development Tool (GRADEpro GDT) (GRADEpro GDT 

2015) to import data from Review Manager 5.3 (2014) (RevMan 2014) in order to create an 

'Overview of reviews' table. We obtained data for each of our primary and secondary 

outcomes from the included systematic reviews and entered them into GRADEpro GDT 

(GRADEpro GDT 2015). We appraised the quality of the evidence for each of the outcomes 

for: 

• the risk of bias of included trials; 

• directness of evidence; 

• precision of the evidence; 

• heterogeneity; 

• risk of publication bias (GRADE Handbook (Higgins 2008)). 

We summarised the evidence for each of the selected clinical outcomes in an 'Overview of 

reviews' table which we populated with the summary risk estimate and 95% confidence 

intervals. We allocated a quality score for the strength of the clinical outcome evidence , 

ranging from HIGH to VERY LOW (as determined by GRADEpro GDT (GRADEpro GDT 

2015)). The evidence was downgraded from 'high quality' by one level for serious (or by two 

levels for very serious) limitations, depending on assessments for risk of bias, indirectness of 

evidence, serious inconsistency, imprecision of effect estimates or potential publication biases. 

The quality of the body of evidence relating to the following outcomes for the main 

comparisons (single course versus placebo/no treatment; repeat course(s) versus no repeat 

course(s) and head-to-head comparisons of different types of antenatal corticosteroids (for 

example, dexamethasone versus betamethasone), and one antenatal corticosteroid regimen 

compared to a different antenatal corticosteroid regimen (dose, frequency and timing and route 

of administration) were included in the “Overview of reviews” tables (Tables 2.5 to 2.12). 
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Maternal 

• Maternal sepsis (however defined by study authors) 

• Chorioamnionitis 

• Pyrexia after trial entry requiring the use of antibiotics 

• Intrapartum pyrexia 

• Postnatal pyrexia 

• Glucose tolerance (as defined by study authors) 

• Breast feeding 

Infant 

• Death (stillborn or death of a live born infant prior to primary hospital discharge) 

• Respiratory distress syndrome 

• Intraventricular haemorrhage 

• Birthweight (z score) 

• Bronchopulmonary dysplasia (chronic lung disease) (as defined by study authors) 

• Necrotising enterocolitis 

• Admission to neonatal intensive care 

• Composite of serious infant outcomes (as defined by study authors) 

• Systemic infection in the first 48 hours of life 

Child 

• Survival free of any disability (however defined by study authors) 

• Neurodevelopmental impairment (however defined by study authors) 

• Total deaths 

• Body size measurements (including z scores for weight, height, head circumference and 

body mass index (BMI)) 

• Asthma/wheeze 

• Risk factors for cardiovascular disease 
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• Emotional and behavioural problems 

 

 

Child as an adult 

• Neurodevelopmental impairment at follow-up (however defined by study authors) 

• Survival free of cardio-metabolic disease 

• Growth measurements (including weight, head circumference, height, skin fold thickness 

and BMI) 

• Age at puberty 

• Abnormal lung function (including z scores for forced expiratory volume in one second, 

forced vital capacity and forced expiratory flow at 25% to 75% of forced vital capacity) 

• Health-related quality of life 

• Employment status 

II. Methodological quality of included reviews 

We used AMSTAR (A MeaSurement Tool to Assess systematic Reviews) (Shea 2007) and 

ROBIS (Risk of Bias in Systematic Reviews) (Whiting 2014) to assess the quality of the 

included reviews by tabulating whether the following items had been adequately addressed. 

• Pre-specified question and inclusion criteria 

• Duplicate study selection and data extraction 

• Comprehensive literature search 

• Grey literature included 

• Lists of included and excluded studies 

• Describes characteristics of included studies 

• Study quality assessed and documented 

• Scientific quality of studies used appropriately to form conclusions 

• Studies combined using appropriate methods 

• Likelihood of publication bias considered/tested 

• Potential for conflict of interest addressed 

• Risk of bias in the review 
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Two review authors independently completed the assessment of methodological quality (EM, 

Tineke Crawford, JB, PM). We resolved any disagreements by consensus or by consulting a 

third review author. The review authors completing the assessment of quality were 

independent of the included systematic review (not named as an author on the systematic 

review). 

  Data synthesis  

For each comparison, we gave a narrative description of the summary statistics from the 

included reviews. We presented the results for the primary and secondary outcomes by the 

intervention (Becker 2011) using tables and figures (e.g. characteristics of included reviews, 

Overview of reviews tables, AMSTAR and ROBIS ratings for each systematic review). We 

included other data that have been summarised in a narrative form, within the body of the text 

of the results. 

2.1.5 Results 

  Description of included reviews 

A total of 380 Cochrane systematic reviews were identified using the pre-specified search 

terms described in the methods from the The Cochrane Database of Systematic Reviews. 

Following screening 21 full-text articles were assessed for eligibility. Two of the review 

authors (EM, JB) independently assessed the full text reviews for inclusion. In total six 

systematic reviews fulfilled the inclusion criteria stipulated in the published protocol; Roberts 

2017 (Roberts 2017); Crowther 2015 (Crowther 2015); Brownfoot 2013 (Brownfoot 2013); 

Sotiriadis 2016 (Sotiriadis 2016 (In editorial)); Utama 2016 (Utama 2016 (In editorial)) and 

Grivell 2015 (Grivell 2015) See Table 2.4 for a summary of the characteristics of the six 

included reviews (including: the review title and author, when the review was last assessed as 

up to date, how many randomised controlled trials and participants were included, the 

interventions and comparisons and outcomes and the limitations of the reviews as identified by 

the review authors).The titles of the six included systematic reviews are listed below: 

1. Antenatal corticosteroids for accelerating fetal lung maturation for women at risk of 

preterm birth (Roberts 2017) 

2. Repeat doses of prenatal corticosteroids for women at risk of preterm birth for 

improving neonatal outcomes (Crowther 2015)  
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3. Different corticosteroids and regimens for accelerating fetal lung maturation for 

women at risk of preterm birth (Brownfoot 2013)  

4. Corticosteroids for preventing neonatal respiratory morbidity after elective caesarean 

section at term (Sotiriadis 2016 (In editorial)) 

5. Transplacental versus direct fetal corticosteroid treatment for accelerating fetal lung 

maturation where there is a risk of preterm birth (Utama 2016 (In editorial))  

6. Prenatal interventions for congenital diaphragmatic hernia for improving outcomes 

(Grivell 2015)  

All of the included reviews have recently been updated in the last 3 years and all but one 

review (Brownfoot 2013) has a search date within the last two years. Three of the reviews 

(Roberts 2017, Sotiriadis 2016, Utama 2016) (Roberts 2017); Sotiriadis 2016 (In editorial); 

Utama 2016 (In editorial)) had been submitted for publication at the time this Overview was 

being prepared, therefore they had not been revised after peer review, or approved for 

publication. Therefore, the findings we reported in this Overview for these reviews are based 

on draft reviews. 

The details of the reviews included in this Overview are presented in the Characteristics of 

included reviews table (Table 2.4). 
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Table 2.4 Characteristics of included reviews 

Review ID 

 

Review title 

 

Date 

assessed as 

up to date 

Number 

of 

included 

trials 

Number of 

participants 

 

Inclusion criteria for 

"Types of participants" 

 

Intervention 

 

Control or comparison 

intervention 

 

Limitations 

 

Roberts  et al 

2017 

 

Antenatal 

corticosteroids for 

accelerating fetal 

lung maturation for 

women at risk of 

preterm birth 

17/02/2016 30 RCTs 7774 women 

and 8158 

infants 

Women with a singleton 

or multiple pregnancy 

expected to give birth 

preterm (before 37 weeks) 

as a result of either 

spontaneous preterm 

labour, preterm prelabour 

rupture of membranes or 

elective preterm birth 

A corticosteroid 

capable of 

crossing the 

placenta 

(Betamethasone, 

Dexamethasone, 

Hydrocortisone) 

A single course of 

corticosteroid compared to 

placebo or no treatment 

Betamethasone compared to 

placebo or no treatment 

Dexamethasone compared to 

placebo or no treatment 

Corticosteroids +/- weekly 

repeats compared to placebo or 

no treatment 

In 13/30 RCTs there was no 

blinding of the intervention, 

and in a further 15 trials there 

is insufficient information to 

assess randomisation or 

allocation concealment. 

(Authors believe this a 

reflection of the era in which 

the trials were conducted). 

Limited applicability in low 

resource settings 
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Crowther et 

al 2015 

 

Repeat doses of 

prenatal 

corticosteroids for 

women at risk of 

preterm birth for 

improving neonatal 

outcomes 

20/01/2015 10 RCTs 4733 women 

and 5700 

infants 

Women who had already 

received a single course of 

corticosteroids seven or 

more days previously and 

considered still at risk of 

preterm birth 

A corticosteroid 

administered to 

the women 

intravenously, 

intramuscularly or 

orally 

Repeat course of corticosteroid 

compared to no repeat/placebo 

Interval between corticosteroid 

treatments (8 and <14 days) 

Interval between corticosteroid 

treatment (14 days or more) 

Dose per treatment (12mg or 

less of betamethasone or 

equivalent, greater than 12mg to 

24mg or less of betamethasone 

or equivalent, greater than 24mg 

or more of betamethasone or 

equivalent) 

Number of courses of repeat 

corticosteroids 

9/10 RCTs were conducted 

in high-income countries. 

All of the RCTs used 

Betamethasone. 

Limited long-term follow-up 

data 

Brownfoot et 

al 2013 

Different 

corticosteroids and 

regimens for 

accelerating fetal 

lung maturation for 

women at risk of 

preterm birth 

1/05/2013 12 RCTs 1557 women 

and 1661 

infants 

Women with a singleton 

or multiple pregnancy 

expected to give birth 

preterm (before 37 weeks) 

as a result of either 

spontaneous preterm 

labour, preterm prelabour 

rupture of membranes or 

elective preterm birth 

Different types of 

corticosteroids 

including 

dexamethasone, 

hydrocortisone or 

any other 

corticosteroid that 

can cross the 

placenta. 

Different 

corticosteroid 

regimens 

including dose, 

frequency, timing 

and route of 

administration 

Dexamethasone versus 

betamethasone 

Oral dexamethasone compared 

to Intramuscular dexamethasone 

Betamethasone Acetate and 

Phosphate compared to 

Betamethasone Phosphate 

Betamethasone administered 12 

hourly compared to 24 hourly 

Betamethasone compared to 

placebo or no treatment 

Dexamethasone compared to 

placebo or no treatment 

Limited evidence to assess 

optimal antenatal 

corticosteroid regimens. 

Need for more high quality 

trials to assess morbidity and 

mortality for the fetus/infant 

and long-term follow-up. 
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Sotiriadis et 

al 2016 

 

Corticosteroids for 

preventing neonatal 

respiratory 

morbidity after 

elective caesarean 

section at term 

3/03/2016 3 RCTs 2740 women 

and infants 

Women with singleton or 

twin pregnancies at term 

(37 + 0 weeks or more) 

who undergo elective 

caesarean section under 

general or regional 

anaesthesia. Triplet 

pregnancies were not 

included due to their low 

prevalence and low 

likelihood to reach term 

A corticosteroid 

administered 

prophylactically 

to the mother 

A single prophylactic course of 

corticosteroid compared to 

placebo or no treatment 

A single prophylactic course of 

Betamethasone compared to 

placebo or no treatment 

A single prophylactic course of 

Dexamethasone compared to 

placebo or no treatment 

Concerns regarding the ROB 

in the included studies 

Trials inadequately powered 

to detect significant 

respiratory morbidity 

2/3 trials are conducted in the 

same country limiting 

generalisability. 

Utama et al 

2016 

 

Transplacental 

versus direct fetal 

corticosteroid 

treatment for 

accelerating fetal 

lung maturation 

where there is a risk 

of preterm birth 

14/04/2016 0 0 All women at risk of 

preterm birth (less than 37 

weeks) receiving any 

antenatal corticosteroid 

treatment prior to birth, 

via any maternal 

transplacental or direct 

fetal route of 

administration 

Transplacental 

(oral, 

intramuscular or 

intravascular) or 

direct fetal 

corticosteroid 

treatment given to 

women at risk of 

preterm birth (less 

than 37 weeks) 

Transplacental corticosteroid 

(administered orally/ 

intramuscularly or 

intramuscularly in any type, 

dose or regimen) compared to 

direct fetal administration 

No randomised trials are 

currently included in the 

systematic review 

Grivell et al 

2015 

 

Prenatal 

interventions for 

congenital 

diaphragmatic 

hernia for 

improving 

outcomes 

31/08/2015 3 RCTs 97 women Women with a singleton 

pregnancy in which the 

fetus has been diagnosed 

with congenital 

diaphragmatic hernia, but 

excluding those with other 

congenital abnormalities 

or chromosomal 

abnormalities 

Prenatal (in-utero) 

repair/interventio

n for congenital 

diaphragmatic 

hernia or standard 

postnatal repair 

Prenatal (in-utero) repair or 

intervention for congenital 

diaphragmatic hernia compared 

with standard postnatal 

repair/intervention 

One type of prenatal 

repair/intervention (including 

antenatal corticosteroids) 

compared with another type of 

prenatal repair/intervention 

The fetal intervention 

populations are substantially 

different, both in their 

provided intervention and the 

location/population where 

the studies took 

place. 

Therefore limiting 

generalisability and 

applicability. 
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  Methodological quality of included reviews  

The quality of the evidence for each comparison is presented below in the 'Overview of 

reviews' tables. The primary maternal, infant, infant as a child and infant as an adult outcomes 

are presented first followed by the secondary outcomes for each of these populations in Tables 

2.5 to 2.12. 

The quality of the included systematic reviews were assessed using the AMSTAR and ROBIS 

tools and are detailed in Tables 2.13 and 2.14. 
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Table 2.5 Antenatal corticosteroids compared to placebo or no treatment for fetal lung maturation- Maternal primary outcome: SEPSIS 

Patient or population: Women receiving antenatal corticosteroids for fetal lung maturation  

Setting: Secondary care. The trials were conducted in four upper-middle income countries, and four high income countries. 

Intervention: Antenatal corticosteroids 

Comparison: Placebo or no treatment; repeat or no repeat; head to head; different timing intervals; different routes of administration 

Outcomes Anticipated absolute effects* (95% CI) Relative effect 

(95% CI) 

№ of participants  

(studies) 

Quality of the evidence 

(GRADE) 

Comments 

Risk with Control Risk with Intervention 

A single course of ACS compared to 

placebo or no treatment (PRETERM)  82 per 1,000  
104 per 1,000 
(64 to 166) 

Average# RR 

1.26 
(0.78 to 2.02) 

1203 

(9 RCTs) 

⨁⨁⨁◯ 

MODERATE 1 

Although I2 is 34% and therefore 

random effects used, we did not 

downgrade for heterogeneity 

A single course of ACS compared to 

placebo or no treatment (TERM)  
0 per 1,000  

0 per 1,000 
(0 to 0) 

not estimable ( studies) - 
Outcome not included in 

Systematic Review (Sotriadis 2016) 

A repeat course of ACS compared to 

no repeat course (PRETERM) 
40 per 1,000  

46 per 1,000 
(33 to 64) 

RR 1.15 
(0.83 to 1.60) 

3091 

(5 RCTs) 
⨁⨁⨁⨁ 
HIGH  

Dexamethasone compared to 

Betamethasone  
0 per 1,000  

0 per 1,000 
(0 to 0) 

not estimable ( studies) - 
Outcome not reported in any 

randomised trials 

Betamethasone 24mg (2 x 12 mg 12 

hourly) compared to Betamethasone 

24mg (2 x 12 mg 24hourly)  

0 per 1,000  
0 per 1,000 
(0 to 0) 

not estimable ( studies) - 
Outcome not reported in any 

randomised trials 

Oral dexamethasone compared to IM 

dexamethasone  
0 per 1,000  

0 per 1,000 
(0 to 0) 

not estimable ( studies) - 
Outcome not reported in any 

randomised controlled trials 

Transplacental compared to direct 

fetal corticosteroid treatment  
0 per 1,000  

0 per 1,000 
(0 to 0) 

not estimable ( studies) - 
No randomised trials included in 

Systematic Review (Utama 2016) 

*The risk in the intervention group (and its 95% confidence interval) is based on the assumed risk in the comparison group and the relative effect of the intervention (and its 95% CI). 

CI: Confidence interval; RR: Risk ratio. #: Random effects analysis used. 

GRADE Working Group grades of evidence 
High quality: We are very confident that the true effect lies close to that of the estimate of the effect 

Moderate quality: We are moderately confident in the effect estimate: The true effect is likely to be close to the estimate of the effect, but there is a possibility that it is substantially 

different 

Low quality: Our confidence in the effect estimate is limited: The true effect may be substantially different from the estimate of the effect 

Very low quality: We have very little confidence in the effect estimate: The true effect is likely to be substantially different from the estimate of effect  

1. Evidence of imprecision: wide confidence intervals-downgraded 1 level 
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Table 2.6 Antenatal corticosteroids compared to placebo or no treatment for fetal maturation- Infant primary outcomes: DEATH (fetal, neonatal, 

perinatal), RESPIRATORY DISTRESS SYNDROME 

Patient or population: Women receiving antenatal corticosteroids for fetal lung maturation.  

Setting: Secondary care. The trials were conducted in three lower-middle income countries, seven upper-middle income countries, and 13 high income countries.  

Intervention: Antenatal corticosteroids 

Comparison: Placebo or no treatment; repeat or no repeat; head to head; different timing intervals; different routes of administration 

Outcomes Anticipated absolute effects* (95% CI) Relative effect 

(95% CI) 

№ of participants  

(studies) 

Quality of the evidence 

(GRADE) 

Comments 

Risk with Control Risk with Intervention 

Fetal Death  

A single course of antenatal 

corticosteroids compared to placebo 

or no treatment (PRETERM)  

27 per 1,000  
26 per 1,000 
(20 to 35) 

RR 0.98 
(0.74 to 1.30)  

6774 

(15 RCTs)  
⨁⨁⨁⨁ 
HIGH   

Fetal Death 

A single course of ACS compared to 

placebo or no treatment (TERM)  

0 per 1,000  
0 per 1,000 
(0 to 0) 

not estimable  ( studies)  -  

Outcome not reported in 

systematic review (Sotiriadis 

2016)  

Fetal Death 

A repeat course of ACS compared to 

no repeat course (PRETERM) 

4 per 1,000  
3 per 1,000 
(1 to 10) 

RR 0.82 
(0.24 to 2.84)  

2737 

(7 RCTs)  

⨁⨁⨁◯ 

MODERATE 1  

Fetal Death 

Dexamethasone compared to 

Betamethasone  

0 per 1,000  
0 per 1,000 
(0 to 0) 

not estimable  ( studies)  -  
Outcome not reported in any 

randomised trials  

Fetal Death 

Betamethasone 24mg (2 x12 mg 12 

hourly) compared to Betamethasone 

24mg (2 x12 mg 24 hourly)  

0 per 1,000  
0 per 1,000 
(0 to 0) 

not estimable  ( studies)  -  
Outcome not reported in any 

randomised trials  

Fetal Death 

Oral dexamethasone compared IM 

dexamethasone  

0 per 1,000  
0 per 1,000 
(0 to 0) 

not estimable  0 studies -  
Outcome not reported in any 

randomised trials  

Fetal Death 

Transplacental compared to Direct 

fetal corticosteroid treatment  

0 per 1,000  
0 per 1,000 
(0 to 0) 

not estimable  0 studies  -  
Outcome not reported in any 

randomised trials  
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Outcomes Anticipated absolute effects* (95% CI) Relative effect 

(95% CI) 

№ of participants  

(studies) 

Quality of the evidence 

(GRADE) 

Comments 

Risk with Control Risk with Intervention 

Neonatal Death 

A single course of ACS compared to 

placebo or no treatment (PRETERM)  

85 per 1,000  
59 per 1,000 
(50 to 69) 

RR 0.69 
(0.59 to 0.81)  

7235 

(22 RCTs)  
⨁⨁⨁⨁ 
HIGH   

Neonatal Death 

A single course of ACS compared to 

placebo or no treatment (TERM)  

0 per 1,000  
0 per 1,000 
(0 to 0) 

not estimable  0 studies  -  

Outcome not reported in 

systematic review (Sotiriadis 

2016)  

Neonatal Death 

A repeat course of ACS compared to 

no repeat course (PRETERM) 

38 per 1,000  
35 per 1,000 
(24 to 51) 

RR 0.91 
(0.62 to 1.34)  

2713 

(7 RCTs)  

⨁⨁⨁◯ 

MODERATE 1  

Neonatal death 

A repeat course of ACS compared to 

no ACS (PRETERM &TERM)  

0 per 1,000  
0 per 1,000 
(0 to 0) 

not estimable  0 studies -  
Outcome not reported in any 

randomised trials  

Neonatal Death 

Dexamethasone compared 

Betamethasone  

19 per 1,000  
27 per 1,000 
(10 to 69) 

RR 1.41 
(0.54 to 3.67)  

596 

(4 RCTs)  

⨁◯◯◯ 

VERY LOW 2,3 

Few events (8/278 Intervention, 

6/318 control).  

Neonatal Death 

Betamethasone 24mg (2 x12 mg 12 

hourly) compared to Betamethasone 

24mg (2 x12 mg 24 hourly)  

0 per 1,000  
0 per 1,000 
(0 to 0) 

not estimable  0 studies  -  
Outcome not reported in any 

randomised trials  

Neonatal Death 

Oral dexamethasone compared to IM 

dexamethasone  

48 per 1,000  
70 per 1,000 
(21 to 233) 

RR 1.48 
(0.45 to 4.90)  

183 

(1 RCT)  

⨁⨁◯◯ 

LOW 3 

Few events (1/40 intervention, 

0/42 control)  

Neonatal Death 

Transplacental compared to direct 

fetal corticosteroid treatment  

0 per 1,000  
0 per 1,000 
(0 to 0) 

not estimable  0 studies  -  
Outcome not reported in 

systematic review (Utama 2016)  

Perinatal Death 

A single course of ACS compared to 

placebo or no treatment (PRETERM)  

106 per 1,000  
76 per 1,000 
(62 to 95) 

Average# RR 

0.72 
(0.58 to 0.90)  

6454 

(14 RCTs)  
⨁⨁⨁⨁ 
HIGH   

Perinatal Death 

A single course of ACS compared to 

placebo or no treatment (TERM)  

2 per 1,000  
1 per 1,000 
(0 to 8) 

Average# RR 

0.50 
(0.05 to 5.46)  

2621 

(3 RCTs)  

⨁⨁◯◯ 

LOW 1,4  
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Outcomes Anticipated absolute effects* (95% CI) Relative effect 

(95% CI) 

№ of participants  

(studies) 

Quality of the evidence 

(GRADE) 

Comments 

Risk with Control Risk with Intervention 

Perinatal Death 

A repeat course of ACS compared to 

no repeat course (PRETERM) 

0 per 1,000  
0 per 1,000 
(0 to 0) 

not estimable  0 studies  -  

Outcome not reported in 

systematic review (Crowther 

2015)  

Perinatal Death 

A repeat course of ACS compared to 

no ACS (PRETERM & TERM) 

333 per 1,000  
413 per 1,000 
(167 to 1,000) 

RR 1.24 
(0.50 to 3.08)  

32 

(1RCT)  

⨁◯◯◯ 

VERY LOW 3,5 

Small study sample (7/17 

intervention 5/15 control) 

Perinatal Death 

Dexamethasone compared to 

Betamethasone  

0 per 1,000  
0 per 1,000 
(0 to 0) 

not estimable  0 studies  -  
Outcome not reported in any 

randomised trials  

Perinatal death 

Betamethasone 24mg (2 x12 mg 12 

hourly) compared to Betamethasone 

24mg (2 x12 mg 24 hourly)  

128 per 1,000  
119 per 1,000 
(59 to 240) 

RR 0.93 
(0.46 to 1.87)  

255 

(1 RCT)  

⨁◯◯◯ 

VERY LOW 3,5 

Small study sample (21/177 

intervention 10/78 control)  

Perinatal Death 

Oral dexamethasone compared to IM 

dexamethasone  

0 per 1,000  
0 per 1,000 
(0 to 0) 

not estimable  0 studies -  
Outcome not reported in any 

randomised trials  

Perinatal Death 

Transplacental compared to direct 

fetal corticosteroid treatment  

0 per 1,000  
0 per 1,000 
(0 to 0) 

not estimable  0 studies  -  
Outcome not reported in 

systematic review (Utama 2016)  

Respiratory Distress Syndrome 

(RDS)  

A single course of ACS compared to 

placebo or no treatment (PRETERM)  

176 per 1,000  
116 per 1,000 
(98 to 135) 

RR 0.66 
(0.56 to 0.77)  

7811 

(28 RCTs)  
⨁⨁⨁⨁ 
HIGH   

RDS 

A single course of ACS compared to 

placebo or no treatment (TERM)  

18 per 1,000  
6 per 1,000 
(3 to 13) 

Average# RR 

0.34 
(0.16 to 0.73)  

2617 

(3 RCTs)  

⨁⨁◯◯ 

LOW 1,4  

RDS 

A repeat course of ACS compared to 

no repeat course (PRETERM) 

352 per 1,000  
293 per 1,000 
(264 to 321) 

Average# RR 

0.83 
(0.75 to 0.91)  

3206 

(8 RCTs)  
⨁⨁⨁⨁ 
HIGH   

RDS 

Dexamethasone compared to 

Betamethasone  

303 per 1,000  
321 per 1,000 
(267 to 385) 

RR 1.06 
(0.88 to 1.27)  

753 

(5 RCTs)  

⨁⨁⨁◯ 

MODERATE 6  
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Outcomes Anticipated absolute effects* (95% CI) Relative effect 

(95% CI) 

№ of participants  

(studies) 

Quality of the evidence 

(GRADE) 

Comments 

Risk with Control Risk with Intervention 

RDS 

Betamethasone 24mg (2 x12 mg, 12 

hourly) compared to Betamethasone 

24mg (2 x 12 mg 24 hourly)  

373 per 1,000  
366 per 1,000 
(258 to 523) 

RR 0.98 
(0.69 to 1.40)  

242 

(1 RCT)  

⨁⨁◯◯ 

LOW 5,7 

Small study sample (61/167 

intervention, 28/75 control)  

RDS 

Oral dexamethasone compared to IM 

dexamethasone  

298 per 1,000  
342 per 1,000 
(223 to 527) 

RR 1.15 
(0.75 to 1.77)  

183 

(1 RCT)  

⨁◯◯◯ 

VERY LOW 1,8  

RDS 

Transplacental compared to direct 

fetal corticosteroid treatment  

0 per 1,000  
0 per 1,000 
(0 to 0) 

not estimable  0 studies  -  
No randomised trials included in 

Systematic Review (Utama 2016)  

*The risk in the intervention group (and its 95% confidence interval) is based on the assumed risk in the comparison group and the relative effect of the intervention (and its 95% CI).  

CI: Confidence interval; RR: Risk ratio ; #: Random effects analysis used; RDS: Respiratory Distress Syndrome 

GRADE Working Group grades of evidence 
High quality: We are very confident that the true effect lies close to that of the estimate of the effect 

Moderate quality: We are moderately confident in the effect estimate: The true effect is likely to be close to the estimate of the effect, but there is a possibility that it is substantially 

different 

Low quality: Our confidence in the effect estimate is limited: The true effect may be substantially different from the estimate of the effect 

Very low quality: We have very little confidence in the effect estimate: The true effect is likely to be substantially different from the estimate of effect 

1. Evidence of Imprecision: Wide confidence intervals-downgraded 1 level 
2. Evidence of bias: 3 RCTs Participants and Personnel not blinding to intervention-downgraded 1 level 
3. Evidence of imprecision: Wide confidence interval and small study sample-downgraded 2 levels 
4. Evidence of bias: 2/3 RCTs participants and personnel were not blinded to intervention-downgraded 1 level 
5. Evidence of bias: 1 RCT participants and personnel were not blinded to intervention-downgraded one level 
6. Evidence of bias: 2/5 RCTs participants and personnel were not blinded to the intervention, further 2/5 RCTS insufficient detail provided regarding blinding-

downgraded 1 level 
7. Evidence of imprecision: Small study sample-downgraded 1 level 
8. Evidence of bias: Study discontinued early after 39% enrolment, unclear if participants and personnel were blinded, no protocol -downgraded 2 levels 
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Table 2.7 Intervention compared to control for fetal lung maturation- Infant as a Child Primary Outcomes: SURVIVAL FREE OF ANY 

DISABILITY, NEURODEVELOPMENTAL IMPAIRMENT 

Patient or population: Children of women who received antenatal corticosteroids for fetal lung maturation. 

Setting: Secondary care. The trials were conducted in three lower-middle income countries, seven upper-middle income countries, and 13 high income countries 

Intervention: Antenatal corticosteroids 

Comparison: Placebo or no treatment; repeat or no repeat; head to head; different timing intervals; different routes of administration 

Outcomes Anticipated absolute effects* (95% CI) Relative effect 

(95% CI) 

№ of participants  

(studies) 

Quality of the evidence 

(GRADE) 

Comments 

Risk with control Risk with Intervention 

Survival free of any disability  

A single course of ACS compared to 

placebo or no treatment (PRETERM)  

0 per 1,000  
0 per 1,000 
(0 to 0)  

not estimable  0 studies  -  Outcome not reported in 

systematic review (Roberts)  

Survival free of any disability  

A single course of ACS compared to 

placebo or no treatment (TERM)  

0 per 1,000  
0 per 1,000 
(0 to 0)  

not estimable  0 studies -  Outcome not reported in any 

randomised trials  

Survival free of any disability 

A repeat course of ACS compared to 

no repeat course (PRETERM) 

773 per 1,000  
781 per 1,000 
(750 to 812)  

RR 1.01 
(0.97 to 1.05)  

3155 

(2 RCTs)  
⨁⨁⨁⨁ 
HIGH  

 

Survival free of any disability  

Dexamethasone compared to 

Betamethasone  

0 per 1,000  
0 per 1,000 
(0 to 0)  

not estimable  0 studies  -  Outcome not reported in 

systematic review (Brownfoot 

2013)  

Survival free of any disability  

Betamethasone 24mg (2 x12 mg 12 

hourly) compared to Betamethasone 

24mg (2 x12 mg 24 hourly)  

0 per 1,000  

0 per 1,000 
(0 to 0)  

not estimable  0 studies  -  Outcome not reported in 

systematic review (Brownfoot 

2013)  

Survival free of any disability  

Oral dexamethasone compared to IM 

dexamethasone  

0 per 1,000  
0 per 1,000 
(0 to 0)  

not estimable  0 studies  -  Outcome not reported in 

systematic review (Brownfoot 

2013)  

Survival free of any disability  

Transplacental compared to direct 

fetal corticosteroid treatment  

0 per 1,000  
0 per 1,000 
(0 to 0)  

not estimable  0 studies  -  No randomised trials trials 

included in systematic review 

(Utama 2016)  
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Outcomes Anticipated absolute effects* (95% CI) Relative effect 

(95% CI) 

№ of participants  

(studies) 

Quality of the evidence 

(GRADE) 

Comments 

Risk with control Risk with Intervention 

Neurodevelopmental impairment  

A single course of ACS compared to 

placebo or no treatment (PRETERM)  

75 per 1,000  
37 per 1,000 
(18 to 75)  

RR 0.49 
(0.24 to 1.00)  

518 

(2 RCTs)  
⨁⨁◯◯ 

LOW 1,2 

 

Neurodevelopmental impairment  

A single course of ACS compared to 

placebo or no treatment (TERM)  

0 per 1,000  
0 per 1,000 
(0 to 0)  

not estimable  0 studies  -  Outcome not reported in any 

randomised trials  

Neurodevelopmental impairment 

A repeat course of ACS compared to 

no repeat course (PRETERM) 

168 per 1,000  
163 per 1,000 
(141 to 190)  

RR 0.97 
(0.84 to 1.13)  

3202 

(3 RCTs)  
⨁⨁⨁⨁ 
HIGH  

 

Neurodevelopmental impairment 

Dexamethasone compared to 

Betamethasone  

0 per 1,000  
0 per 1,000 
(0 to 0)  

not estimable  0 studies  -  Outcome not reported by any 

randomised trials  

Neurodevelopmental impairment 

Betamethasone 24mg (2x12mg 12 

hourly) compared to betamethasone 

24mg (2x12mg 24 hourly)  

0 per 1,000  

0 per 1,000 
(0 to 0)  

not estimable  0 studies  -  Outcome not reported in any 

randomised trials  

Neurodevelopmental impairment 

Oral dexamethasone compared to IM 

dexamethasone  

0 per 1,000  
0 per 1,000 
(0 to 0)  

not estimable  0 studies  -  Outcome not reported in any 

randomised trials  

Neurodevelopmental impairment 

Transplacental compared to direct 

fetal corticosteroid treatment  

0 per 1,000  
0 per 1,000 
(0 to 0)  

not estimable  0 studies  -  No randomised trials included 

in systematic review (Utama 

2016)  

*The risk in the intervention group (and its 95% confidence interval) is based on the assumed risk in the comparison group and the relative effect of the intervention (and its 95% CI).  

CI: Confidence interval; RR: Risk ratio  

GRADE Working Group grades of evidence 
High quality: We are very confident that the true effect lies close to that of the estimate of the effect 

Moderate quality: We are moderately confident in the effect estimate: The true effect is likely to be close to the estimate of the effect, but there is a possibility that it is substantially 

different 

Low quality: Our confidence in the effect estimate is limited: The true effect may be substantially different from the estimate of the effect 

Very low quality: We have very little confidence in the effect estimate: The true effect is likely to be substantially different from the estimate of effect  

1. Evidence of Bias: 1/2 RCTs high risk of selection bias and high rate of attrition in childhood follow-up (37%)-downgraded 1 level 
2. Evidence of Imprecision: Wide confidence intervals-downgraded 1 level 



 

81 

 

Table 2.8 Antenatal corticosteroids compared to placebo or no treatment for fetal maturation- Infant as an Adult Primary Outcomes: 

NEURODEVELOPMENTAL IMPAIRMENT, SURVIVAL FREE OF CARDIO-METABOLIC DISEASE 

Patient or population: Children of women who received antenatal corticosteroids for fetal lung maturation. 

Setting: Secondary care. The trials were conducted in one trial upper-middle income country, and seven high income countries  

Intervention: Antenatal corticosteroids 

Comparison: Placebo or no treatment; repeat or no repeat; head to head; different timing intervals; different routes of administration 

Outcomes Anticipated absolute effects* (95% CI)  Relative effect 

(95% CI)  

№ of participants  

(studies)  

Quality of the evidence 

(GRADE)  

Comments 

Risk with Control Risk with Intervention 

Neurodevelopmental impairment at 

follow-up  

A single course of ACS compared to 

placebo or no treatment (PRETERM)  

0 per 1,000  
0 per 1,000 
(0 to 0)  

not estimable  0 studies  -  

Outcome not reported in 

systematic review 

(Roberts 2017)  

Neurodevelopmental impairment at 

follow-up  

A single course of ACS compared to 

placebo or no treatment (TERM)  

0 per 1,000  
0 per 1,000 
(0 to 0)  

not estimable  0 studies -  

Outcome not reported in 

systematic review 

(Sotiriadis 2016)  

Neurodevelopmental impairment at 

follow-up 

A repeat course of ACS compared to no 

repeat course (PRETERM) 

0 per 1,000  
0 per 1,000 
(0 to 0)  

not estimable  0 studies  -  
Outcome not reported in 

any randomised trials  

Neurodevelopmental impairment at 

follow-up 

Dexamethasone compared to 

Betamethasone  

0 per 1,000  
0 per 1,000 
(0 to 0)  

not estimable  0 studies  -  
Outcome not reported in 

any randomised trials  

Neurodevelopmental impairment at 

follow-up 

Betamethasone 24mg (2 x 12 mg 12 

hourly) compared to Betamethasone 

24mg (2 x12 mg 24 hourly)  

0 per 1,000  
0 per 1,000 
(0 to 0)  

not estimable  0 studies  -  
Outcome not reported in 

any randomised trials  

Neurodevelopmental impairment at 

follow-up 

Oral dexamethasone compared to IM 

dexamethasone  

0 per 1,000  
0 per 1,000 
(0 to 0)  

not estimable  0 studies  -  
Outcome not reported in 

any randomised trials  
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Outcomes Anticipated absolute effects* (95% CI)  Relative effect 

(95% CI)  

№ of participants  

(studies)  

Quality of the evidence 

(GRADE)  

Comments 

Risk with Control Risk with Intervention 

Neurodevelopmental impairment at 

follow-up 

Transplacental compared to direct fetal 

corticosteroid treatment  

0 per 1,000  
0 per 1,000 
(0 to 0)  

not estimable  0 studies  -  

No randomised trials 

included in systematic 

review (Utama 2016)  

Survival free of cardio-metabolic disease: 

Systolic blood pressure  

A single course of ACS compared to 

placebo or no treatment (PRETERM)  

mean 117.74 mmHg^  mean 115.59 mmHg ^ 

 

MD -1.53  
(-4.50 to 1.44) 

 

545 

(2 RCTs)  

⨁⨁◯◯ 

LOW 1,2  

Survival free of cardio-metabolic disease: 

Cholesterol 

A single course of ACS compared to 

placebo or no treatment (PRETERM)  

mean 5.04 mmol/L^  mean 4.93 mmol/L^ 

 

MD -0.11  

(-0.28 to 0.06) 

 

445 

(1 RCT)  

⨁⨁◯◯ 

LOW 3,4  

Survival free of cardio-metabolic disease: 

glucose (Fasting) 

A single course of ACS compared to 

placebo or no treatment (PRETERM)  

mean 4.84 mmol/L^   mean 4.85 mmol/L^ 

 

MD 0.01  
(-0.09 to 0.11) 

 

432 

(1 RCT)  

⨁⨁◯◯ 

LOW 3,4  

Survival free of Cardio-metabolic 

disease: glucose (30 mins) (75g OGTT) 

A single course of ACS compared to 

placebo or no treatment (PRETERM)  

mean 7.27 mmol/L  mean 7.46 mmol/L 

 

MD 0.19  
(-0.14 to 0.52) 

 

413 

(1 RCT)  

⨁⨁◯◯ 

LOW 3,4  

Survival free of cardio-metabolic disease: 

glucose (120mins) (75g OGTT) 

A single course of ACS compared to 

placebo or no treatment (PRETERM)  

mean 4.9 mmol/l^  mean 4.63 mmol/L^ 

 

MD -0.27 

 (-0.52 to -0.02) 

 

410 

(1 RCT)  

⨁⨁◯◯ 

LOW 3,4  

Survival free of cardio-metabolic disease 

A single course of ACS compared to 

placebo (TERM)  

0 per 1,000  
0 per 1,000 
(0 to 0)  

not estimable  0 studies  -  

Outcome not reported in 

systematic review 

(Sotiriadis 2016)  

Survival free of cardio-metabolic disease 

A repeat course of ACS compared to no 

repeat (PRETERM) 

0 per 1,000  
0 per 1,000 
(0 to 0)  

not estimable  0 studies  -  
Outcome not reported in 

any randomised trials  
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Outcomes Anticipated absolute effects* (95% CI)  Relative effect 

(95% CI)  

№ of participants  

(studies)  

Quality of the evidence 

(GRADE)  

Comments 

Risk with Control Risk with Intervention 

Survival free of cardio-metabolic disease 

Dexamethasone compared to 

Betamethasone  

0 per 1,000  
0 per 1,000 
(0 to 0)  

not estimable  0 studies  -  
Outcome not reported in 

any randomised trials  

Survival free of cardio-metabolic disease 

Betamethasone 24mg (2 x 12 mg 12 

hourly) compared to Betamethasone 

24mg (2 x 12 mg 24 hourly)  

0 per 1,000  
0 per 1,000 
(0 to 0)  

not estimable  0 studies  -  
Outcome not reported in 

any randomised trials  

Survival free of cardio-metabolic disease 

Oral dexamethasone compared to IM 

dexamethasone  

0 per 1,000  
0 per 1,000 
(0 to 0)  

not estimable  0 studies  -  

Outcome not reported in 

any randomised 

controlled trials  

Survival free of cardio-metabolic disease 

Transplacental compared to direct fetal 

corticosteroid treatment  

0 per 1,000  
0 per 1,000 
(0 to 0)  

not estimable  0 studies  -  

No randomised trials 

included in systematic 

review (Utama 2016)  

*The risk in the intervention group (and its 95% confidence interval) is based on the assumed risk in the comparison group and the relative effect of the intervention (and its 95% CI).  

CI: Confidence interval; OGTT: oral glucose tolerance test 

^ The mean difference (MD) in the intervention group (and its 95% confidence interval) is based on the assumed MD in the comparison group and the MD of the intervention (and its 95% 

CI 

GRADE Working Group grades of evidence 
High quality: We are very confident that the true effect lies close to that of the estimate of the effect 

Moderate quality: We are moderately confident in the effect estimate: The true effect is likely to be close to the estimate of the effect, but there is a possibility that it is substantially 

different 

Low quality: Our confidence in the effect estimate is limited: The true effect may be substantially different from the estimate of the effect 

Very low quality: We have very little confidence in the effect estimate: The true effect is likely to be substantially different from the estimate of effect  

1. Evidence of bias: 1/2 RCTs high attrition (40%): downgraded-1 level 
2. Evidence of inconsistency: Moderate heterogeneity I2 47%- downgraded 1 level 
3. Evidence of bias: High attrition (44%)-downgraded 1 level  
4. Evidence of imprecision: Only 1 RCT-downgraded 1 level 
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Table 2.9 Antenatal corticosteroids compared to placebo or no treatment for fetal lung maturation- Maternal Secondary Outcomes 

Patient or population: Women receiving antenatal corticosteroids for fetal lung maturation  

Setting: Secondary care. The trials were conducted in three lower-middle income countries, seven upper-middle income countries, and 13 high income countries.  

Intervention: Antenatal corticosteroids  

Comparison: Placebo or no treatment; repeat or no repeat; head to head; different timing intervals; different routes of administration 

Outcomes Anticipated absolute effects* (95% CI) Relative effect 

(95% CI) 

№ of participants  

(studies) 

Quality of the evidence 

(GRADE) 

Comments 

Risk with Control Risk with Intervention 

Chorioamnionitis  

A single course of ACS compared to 

placebo or no treatment (PRETERM)  

48 per 1,000  
40 per 1,000 
(32 to 51)  

RR 0.83 
(0.66 to 1.06)  

5546 

(15 RCTs)  

⨁⨁⨁◯ 

MODERATE 1  

Chorioamnionitis  

A single course of ACS compared to 

placebo or no treatment (TERM)  

0 per 1,000  
0 per 1,000 
(0 to 0)  

not estimable  0 studies  -  

Outcome not included in 

systematic review (Sotiriadis 

2016)  

Chorioamnionitis 

A repeat course of ACS compared to 

no repeat course (PRETERM) 

56 per 1,000  
65 per 1,000 
(51 to 82)  

RR 1.16 
(0.92 to 1.46)  

4261 

(6 RCTs)  
⨁⨁⨁⨁ 
HIGH   

Chorioamnionitis 

Dexamethasone compared to 

Betamethasone  

0 per 1,000  
0 per 1,000 
(0 to 0)  

not estimable  0 studies  -  

Outcome not included in 

systematic review (Brownfoot 

2013)  

Chorioamnionitis  

Betamethasone 24mg (2 x 12 mg 12 

hourly) compared to Betamethasone 

24mg (2 x12 mg 24 hourly)  

0 per 1,000  
0 per 1,000 
(0 to 0)  

not estimable  0 studies  -  
Outcome not reported in any 

randomised trials  

Chorioamnionitis 

Oral Dexamethasone compared to IM 

Dexamethasone  

0 per 1,000  
0 per 1,000 
(0 to 0)  

not estimable  0 studies  -  
Outcome not reported in any 

randomised trials  

Chorioamnionitis 

Transplacental compared to direct 

fetal corticosteroid treatment  

0 per 1,000  
0 per 1,000 
(0 to 0)  

not estimable  0 studies  -  
No randomised trials included in 

Systematic Review (Utama 2016)  

Pyrexia after trial entry requiring the 

use of antibiotics  

A single course of ACS compared to 

placebo or no treatment (PRETERM)  

138 per 1,000  
131 per 1,000 
(59 to 284)  

Average#  

RR 0.95 
(0.43 to 2.06)  

481 

(4 RCTs)  

⨁⨁◯◯ 

LOW 2,3  
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Outcomes Anticipated absolute effects* (95% CI) Relative effect 

(95% CI) 

№ of participants  

(studies) 

Quality of the evidence 

(GRADE) 

Comments 

Risk with Control Risk with Intervention 

Pyrexia after trial entry requiring the 

use of antibiotics  

A single course of ACS compared to 

placebo or no treatment (TERM)  

0 per 1,000  
0 per 1,000 
(0 to 0)  

not estimable  0 studies  -  

Outcome not included in 

systematic review (Sotriadis 

2016)  

Pyrexia after trial entry requiring the 

use of antibiotics 

A repeat course of ACS compared to 

no repeat course  

0 per 1,000  
0 per 1,000 
(0 to 0)  

not estimable  0 studies  -  
Outcome not reported in any 

randomised trials  

Pyrexia after trial entry requiring use 

of antibiotics  

Dexamethasone compared to 

Betamethasone  

0 per 1,000  
0 per 1,000 
(0 to 0)  

not estimable  0 studies  -  
Outcome not reported in any 

randomised trials  

Pyrexia after trial entry requiring the 

use of antibiotics 

Betamethasone 24mg (2 x12 mg 12 

hourly) compared to Betamethasone 

24mg (2 x12 mg 24 hourly)  

0 per 1,000  
0 per 1,000 
(0 to 0)  

not estimable  0 studies  -  
Outcome not reported in any 

randomised trials  

Pyrexia after trial entry requiring the 

use of antibiotics 

Oral dexamethasone compared to IM 

dexamethasone  

0 per 1,000  
0 per 1,000 
(0 to 0)  

not estimable  0 studies  -  
Outcome not reported in any 

randomised trials  

Pyrexia after trial entry requiring the 

use of antibiotics 

Transplacental compared to direct 

fetal corticosteroid treatment  

0 per 1,000  
0 per 1,000 
(0 to 0)  

not estimable  0 studies  -  
No randomised trials included in 

Systematic Review (Utama 2016)  

Intrapartum pyrexia  

A single course of ACS compared to 

placebo or no treatment (PRETERM)  

31 per 1,000  
21 per 1,000 
(3 to 154)  

Average#  

RR 0.66 
(0.09 to 4.89)  

319 

(2 RCTs)  

⨁⨁◯◯ 

LOW 4 

Small number of events (3/160 

intervention, 5/159 control)  

Intrapartum pyrexia  

A single course of ACS compared to 

placebo or no treatment (TERM)  

0 per 1,000  
0 per 1,000 
(0 to 0)  

not estimable  0 studies  -  

Outcome not included in 

systematic Review (Sotiriadis 

2016)  
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Outcomes Anticipated absolute effects* (95% CI) Relative effect 

(95% CI) 

№ of participants  

(studies) 

Quality of the evidence 

(GRADE) 

Comments 

Risk with Control Risk with Intervention 

Intrapartum pyrexia 

A repeat course of ACS compared to 

no repeat course (PRETERM) 

0 per 1,000  
0 per 1,000 
(0 to 0)  

not estimable  0 studies  -  
Outcome not reported in any 

randomised trials  

Intrapartum pyrexia 

Dexamethasone compared to 

Betamethasone  

0 per 1,000  
0 per 1,000 
(0 to 0)  

not estimable  0 studies  -  
Outcome not reported in any 

randomised trials  

Intrapartum pyrexia 

Betamethasone 24mg (2 x12 mg 12 

hourly) compared to Betamethasone 

24mg (2 x12 mg 24 hourly)  

83 per 1,000  
59 per 1,000 
(21 to 168)  

RR 0.71 
(0.25 to 2.02)  

213 

(1 RCT)  

⨁◯◯◯ 

VERY LOW 4,5 

Low event rates (9/156 

intervention, 5/60 control)  

Intrapartum pyrexia 

Oral dexamethasone compared to IM 

dexamethasone  

0 per 1,000  
0 per 1,000 
(0 to 0)  

not estimable  0 studies  -  
Outcome not reported by any 

randomised trials  

Intrapartum pyrexia 

Transplacental compared to direct 

fetal corticosteroid treatment  

0 per 1,000  
0 per 1,000 
(0 to 0)  

not estimable  0 studies  -  
No randomised trials included in 

Systematic Review (Utama 2016)  

Postnatal pyrexia  

A single course of ACS compared to 

placebo or no treatment (PRETERM)  

82 per 1,000  
75 per 1,000 
(52 to 109)  

RR 0.92 
(0.64 to 1.33)  

1323 

(5 RCTs)  

⨁⨁⨁◯ 

MODERATE 3  

Postnatal Pyrexia 

A single course of ACS compared to 

placebo or no treatment (TERM)  

0 per 1,000  
0 per 1,000 
(0 to 0)  

not estimable  0 studies  -  
Outcome not reported in any 

randomised trials  

Postnatal Pyrexia 

A repeat course of ACS compared to 

no repeat course (PRETERM) 

75 per 1,000  
65 per 1,000 
(41 to 104)  

RR 0.87 
(0.55 to 1.38)  

982 

(1 RCT)  

⨁⨁◯◯ 

LOW 6  

Postnatal Pyrexia 

Dexamethasone compared to 

Betamethasone  

0 per 1,000  
0 per 1,000 
(0 to 0)  

not estimable  0 studies  -  
Outcome not reported in any 

randomised trials  

Postnatal Pyrexia 

Betamethasone 24mg (2 x12 mg 12 

hourly) compared to Betamethasone 

24mg (2 x12 mg 24 hourly)  

0 per 1,000  
0 per 1,000 
(0 to 0)  

not estimable  0 studies  -  
Outcome not reported in any 

randomised trials  
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Outcomes Anticipated absolute effects* (95% CI) Relative effect 

(95% CI) 

№ of participants  

(studies) 

Quality of the evidence 

(GRADE) 

Comments 

Risk with Control Risk with Intervention 

Postnatal Pyrexia 

Oral Dexamethasone compared to IM 

Dexamethasone  

0 per 1,000  
0 per 1,000 
(0 to 0)  

not estimable  0 studies  -  
Outcome not reported in any 

randomised trials  

Postnatal Pyrexia 

Transplacental compared to direct 

fetal corticosteroid treatment  

0 per 1,000  
0 per 1,000 
(0 to 0)  

not estimable  0 studies  -  
No randomised trials included in 

Systematic Review (Utama 2016)  

Glucose intolerance  

A single course of ACS compared to 

placebo or no treatment (PRETERM)  

258 per 1,000  
699 per 1,000 
(294 to 1,000)  

RR 2.71 
(1.14 to 6.46)  

123 

(1 RCT)  

⨁◯◯◯ 

VERY LOW 7,8 

Small study population (16/61 

intervention, 16/62 control)  

Glucose intolerance  

A single course of ACS compared to 

placebo or no treatment (TERM)  

0 per 1,000  
0 per 1,000 
(0 to 0)  

not estimable  0 studies  -  

Outcome not reported in 

systematic review (Sotiriadis 

2016)  

Glucose intolerance (maternal 

hyperglycaemia) 

A repeat course of ACS compared to 

no repeat course (PRETERM) 

153 per 1,000  
200 per 1,000 
(136 to 295)  

RR 1.31 
(0.89 to 1.93)  

492 

(1 RCT)  

⨁⨁◯◯ 

LOW 3,9  

Glucose intolerance 

Dexamethasone compared to 

Betamethasone  

0 per 1,000  
0 per 1,000 
(0 to 0)  

not estimable  0 studies  -  
Outcome not reported in any 

randomised trials  

Glucose intolerance 

Betamethasone 24mg (2 x12 mg 12 

hourly) compared to Betamethasone 

(2 x12 mg 24 hourly)  

0 per 1,000  
0 per 1,000 
(0 to 0)  

not estimable  0 studies  -  
Outcome not reported in any 

randomised trials  

Glucose intolerance 

Oral Dexamethasone compared to IM 

Dexamethasone  

0 per 1,000  
0 per 1,000 
(0 to 0)  

not estimable  0 studies  -  
Outcome not reported in any 

randomised trials  

Glucose intolerance 

Transplacental compared to direct 

fetal corticosteroid treatment  

0 per 1,000  
0 per 1,000 
(0 to 0)  

not estimable  0 studies  -  
No randomised trials included in 

Systematic Review (Utama 2016)  

Breastfeeding  

A single course of ACS compared to 

placebo or no treatment (PRETERM)  

0 per 1,000  
0 per 1,000 
(0 to 0)  

not estimable  0 studies  -  
Outcome not reported in 

systematic review (Roberts 2017)  
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Outcomes Anticipated absolute effects* (95% CI) Relative effect 

(95% CI) 

№ of participants  

(studies) 

Quality of the evidence 

(GRADE) 

Comments 

Risk with Control Risk with Intervention 

Breastfeeding  

A single course of ACS compared to 

placebo or no treatment (TERM)  

0 per 1,000  
0 per 1,000 
(0 to 0)  

not estimable  0 studies  -  
Outcome not reported in 

systematic review  

Breastfeeding 

A repeat course of ACS compared to 

no repeat course (PRETERM) 

0 per 1,000  
0 per 1,000 
(0 to 0)  

not estimable  0 studies  -  
Outcome not reported in any 

randomised trials  

Breastfeeding 

Dexamethasone compared to 

Betamethasone  

0 per 1,000  
0 per 1,000 
(0 to 0)  

not estimable  0 studies  -  
Outcome not reported in 

systematic review  

Breastfeeding 

Betamethasone 24mg (2 x12 mg 12 

hourly) compared to Betamethasone 

24mg (2 x12 mg 24 hourly)  

0 per 1,000  
0 per 1,000 
(0 to 0)  

not estimable  0 studies  -  

Outcome not reported in 

systematic review (Brownfoot 

2013)  

Breastfeeding 

Oral dexamethasone compared to IM 

Dexamethasone  

0 per 1,000  
0 per 1,000 
(0 to 0)  

not estimable  0 studies  -  

Outcome not reported in 

systematic review (Brownfoot 

2013)  

Breastfeeding 

Transplacental compared to direct 

fetal corticosteroid treatment  

0 per 1,000  
0 per 1,000 
(0 to 0)  

not estimable  0 studies  -  
No randomised trials included in 

Systematic Review (Utama 2016)  

*The risk in the intervention group (and its 95% confidence interval) is based on the assumed risk in the comparison group and the relative effect of the intervention (and its 95% CI).  

CI: Confidence interval; RR: Risk ratio #: Random effects analysis used 

GRADE Working Group grades of evidence 
High quality: We are very confident that the true effect lies close to that of the estimate of the effect 

Moderate quality: We are moderately confident in the effect estimate: The true effect is likely to be close to the estimate of the effect, but there is a 

possibility that it is substantially different 

Low quality: Our confidence in the effect estimate is limited: The true effect may be substantially different from the estimate of the effect 

Very low quality: We have very little confidence in the effect estimate: The true effect is likely to be substantially different from the estimate of effect 
1. Evidence of bias: 7 of the 15 RCTs participants and personnel were not blinded to the intervention-downgraded 1 level 
2. Evidence of Inconsistency: I2>40%-downgraded 1 level 
3. Evidence of imprecision: wide confidence intervals-downgraded 1 level 
4. Evidence of imprecision: Wide confidence intervals and low number of events-downgraded 2 levels 
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5. Evidence of bias: participants and clinicians not blinded to intervention-downgraded 1 level 
6. Evidence of imprecision: Wide confidence interval and only 1 RCT-downgraded 2 levels 
7. Evidence of bias: Women with gestational diabetes mellitus (GDM) or diabetes were excluded from the study population-downgraded 1 level 
8. Evidence of imprecision: wide confidence intervals, and small study population-downgraded 2 levels 
9. Evidence of bias: Women with Insulin dependent diabetes mellitus (IDDM) were excluded from the study population-downgraded 1 level. 
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Table 2.10 Antenatal corticosteroids compared to placebo or no treatment for fetal maturation-Infant Secondary Outcomes 

Patient or population: Women receiving antenatal corticosteroids for fetal maturation 

Setting: Secondary care. The trials were conducted in three lower-middle income countries, seven upper-middle income countries, and 13 high income countries 

Intervention: Antenatal corticosteroids 

Comparison: Placebo or no treatment; repeat or no repeat; head to head; different timing intervals; different routes of administration 

Outcomes Anticipated absolute effects* (95% CI) Relative effect 

(95% CI) 

№ of participants  

(studies) 

Quality of the evidence 

(GRADE) 

Comments 

Risk with Control Risk with Intervention 

Intraventricular Haemorrhage (IVH) 

A single course of ACS compared to 

placebo or no treatment (PRETERM)  

51 per 1,000  
28 per 1,000 
(20 to 39)  

Average#  

RR 0.55 
(0.40 to 0.76)  

6093 

(16 RCTs)  

⨁⨁⨁◯ 

MODERATE 1 

I2 33%: not downgraded for 

inconsistency 

IVH 

A single course of ACS compared to 

placebo or no treatment (TERM)  

0 per 1,000  
0 per 1,000 
(0 to 0)  

not estimable  0 studies  -  
Outcome not reported in 

systematic review  

IVH 

A repeat course of ACS compared to 

no repeat course (PRETERM) 

89 per 1,000  
84 per 1,000 
(67 to 106)  

RR 0.94 
(0.75 to 1.18)  

3065 

(6 RCTs)  
⨁⨁⨁⨁ 
HIGH   

IVH 

Dexamethasone compared to 

Betamethasone  

72 per 1,000  
32 per 1,000 
(15 to 66)  

RR 0.44 
(0.21 to 0.92)  

549 

(4 RCTs)  

⨁⨁◯◯ 

LOW 2,3 

Few events (9/57 

intervention, 21/292 

control)  

IVH 

Betamethasone 24mg (2 x12 mg 12 

hourly) compared to Betamethasone 

24mg (2 x12 mg 24 hourly)  

244 per 1,000  
341 per 1,000 
(185 to 624)  

RR 1.40 
(0.76 to 2.56)  

135 

(1 RCT)  

⨁◯◯◯ 

VERY LOW 4,5,6 

Small study sample (32/94 

intervention, 10/41 control)  

IVH 

Oral dexamethasone compared to IM 

Dexamethasone  

24 per 1,000  
101 per 1,000 
(23 to 448)  

RR 4.24 
(0.96 to 18.83)  

183 

(1 RCT)  

⨁◯◯◯ 

VERY LOW 5,6,7 

Few events (10/99 

intervention, 2/84 control)  

IVH 

Transplacental compared to direct 

fetal corticosteroid treatment  

0 per 1,000  
0 per 1,000 
(0 to 0)  

not estimable  0 studies  -  

No randomised trials in 

systematic review (Utama 

2016)  

Birthweight (z score)  

A single course of ACS compared to 

placebo or no treatment (PRETERM)  

0 per 1,000  
0 per 1,000 
(0 to 0)  

not estimable  0 studies  -  

Outcome not reported in 

systematic review (Roberts 

2017)  
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Outcomes Anticipated absolute effects* (95% CI) Relative effect 

(95% CI) 

№ of participants  

(studies) 

Quality of the evidence 

(GRADE) 

Comments 

Risk with Control Risk with Intervention 

Birthweight (z score)  

A single course of ACS compared to 

placebo or no treatment (TERM)  

0 per 1,000  
0 per 1,000 
(0 to 0)  

not estimable  0 studies  -  

Outcome not reported in 

systematic review 

(Sotiriadis 2016)  

Birthweight (z score) 

A repeat course of ACS compared to 

no repeat course (PRETERM) 

mean (z score) 

0.21 units^  

mean (z score)  

-0.27 units^   

MD -0.11  
(-0.23 to 0.00) 

 

1256 

(2 RCTs)  
⨁⨁⨁⨁ 
HIGH   

Birthweight (z score) 

Dexamethasone compared to 

Betamethasone  

0 per 1,000  
0 per 1,000 
(0 to 0)  

not estimable  0 studies  -  

Outcome not reported in 

systematic review 

(Brownfoot 2013)  

Birthweight (z score) 

Betamethasone 24mg (2 x12 mg 12 

hourly) compared to Betamethasone 

24mg (2 x12 mg 24 hourly)  

0 per 1,000  
0 per 1,000 
(0 to 0)  

not estimable  0 studies  -  

Outcome not reported in 

systematic review 

(Brownfoot 2013)  

Birthweight (z score) 

Oral dexamethasone compared to IM 

Dexamethasone  

0 per 1,000  
0 per 1,000 
(0 to 0)  

not estimable  0 studies  -  

Outcome not reported in 

systematic review 

(Brownfoot 2013)  

Birthweight (z score) 

Transplacental compared to direct 

fetal corticosteroid treatment  

0 per 1,000  
0 per 1,000 
(0 to 0)  

not estimable  0 studies  -  

Outcome not reported in 

systematic review (Utama 

2016)  

Birthweight 

A single course of ACS compared to 

placebo or no treatment (PRETERM)  

mean 1951.31 

grams^  
mean 1947.1 grams^ 

MD 17.42 

 (-39.87 to 5.02) 

 

6182 

(16 RCTs)  
⨁⨁⨁⨁ 
HIGH   

Birthweight  

A single course of ACS compared to 

placebo or no treatment (TERM)  

0 per 1,000  
0 per 1,000 
(0 to 0)  

not estimable  0 studies  -  

Outcome not reported in 

systematic review 

(Sotiriadis 2016)  

Birthweight  

A repeat course of ACS compared to 

no repeat course (PRETERM) 

mean 1951.56 

grams^  
mean 1864.2 grams^ 

MD -75.79  
(-117.63 to -

33.96) 

 

5626 

(9 RCTs)  
⨁⨁⨁⨁ 
HIGH   

Birthweight  

Dexamethasone compared to 

Betamethasone  

 mean 2.33 Kg^  mean 2.35 Kg^ 
MD 0.01  
(-0.11 to 0.12) 

 

734 

(5 RCTs)  

⨁⨁⨁◯ 

MODERATE 8  
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Outcomes Anticipated absolute effects* (95% CI) Relative effect 

(95% CI) 

№ of participants  

(studies) 

Quality of the evidence 

(GRADE) 

Comments 

Risk with Control Risk with Intervention 

Birthweight  

Betamethasone 24mg (2 x12 mg 12 

hourly) compared to Betamethasone 

24mg (2 x12 mg 24 hourly)  

mean 1720 grams^  mean 1804 grams^  
MD 84  
(-144.63-312.63) 

 

255 

(1 RCT)  

⨁◯◯◯ 

VERY LOW 4,5,6 

Small study sample (177 

intervention, 78 controls)  

Birthweight 

Oral dexamethasone compared to IM 

Dexamethasone  

mean 1.76 Kg^  

 

mean 1.81 Kg^ 

 

MD 0.05  
(-0.17 to 0.27) 

 

183 

(1 RCT)  

⨁◯◯◯ 

VERY LOW 6,9,10 

Small study sample (99 

intervention, 84 control)  

Birthweight 

Transplacental compared to direct 

fetal corticosteroid treatment  

0 per 1,000  
0 per 1,000 
(0 to 0)  

not estimable  0 studies  -  

No randomised trials 

included in Systematic 

Review (Utama 2016)  

Bronchopulmonary Dysplasia 

(Chronic lung disease) (BPD/CLD) 

A single course of ACS compared to 

placebo or no treatment (PRETERM)  

123 per 1,000  
106 per 1,000 
(52 to 221)  

Average# RR 

0.86 
(0.42 to 1.79)  

818 

(6 RCTs)  

⨁⨁⨁◯ 

MODERATE 11  

BPD/CLD 

A single course of ACS compared to 

placebo or no treatment (TERM)  

0 per 1,000  
0 per 1,000 
(0 to 0)  

not estimable  0 studies  -  
Outcome not reported in 

any randomised trials  

BPD/CLD 

A repeat course of ACS compared to 

no repeat course (PRETERM) 

63 per 1,000  
67 per 1,000 
(55 to 82)  

RR 1.06 
(0.87 to 1.30)  

5393 

(8 RCTs)  
⨁⨁⨁⨁ 
HIGH   

BPD/CLD 

A repeat course of ACS compared to 

no ACS (PRETERM & TERM) 

0 per 1,000  
0 per 1,000 
(0 to 0)  

not estimable  0 studies  -  
Outcome not reported in 

any randomised trials  

BPD/CLD 

Dexamethasone compared to 

Betamethasone  

108 per 1,000  
270 per 1,000 
(11 to 1,000)  

Average# 

 RR 2.50 
(0.10 to 61.34)  

464 

(2 RCTs)  

⨁◯◯◯ 

VERY LOW 4,12,13  

BPD/CLD 

Betamethasone 24mg (2 x12 mg 12 

hourly) compared to Betamethasone 

24mg (2 x 12 mg 24 hourly)  

286 per 1,000  
226 per 1,000 
(140 to 360)  

RR 0.79 
(0.49 to 1.26)  

230 

(1 RCT)  

⨁◯◯◯ 

VERY LOW 4,5,6 

Small study sample (36/160 

intervention, 20/70 control)  
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Outcomes Anticipated absolute effects* (95% CI) Relative effect 

(95% CI) 

№ of participants  

(studies) 

Quality of the evidence 

(GRADE) 

Comments 

Risk with Control Risk with Intervention 

BPD/CLD 

Oral dexamethasone compared to IM 

Dexamethasone  

0 per 1,000  
0 per 1,000 
(0 to 0)  

not estimable  0 studies  -  
Outcome not reported in 

any randomised trials  

BPD/CLD 

Transplacental compared to direct 

fetal corticosteroid treatment  

0 per 1,000  
0 per 1,000 
(0 to 0)  

not estimable  0 studies  -  

No randomised trials 

included in systematic 

review (Utama 2016)  

Necrotising Enterocolitis (NEC) 

A single course of ACS compared to 

placebo or no treatment PRETERM)  

23 per 1,000  
11 per 1,000 
(7 to 18)  

RR 0.50 
(0.32 to 0.78)  

4702 

(10 RCTs)  
⨁⨁⨁⨁ 
HIGH   

NEC 

A single course of ACS compared to 

placebo or no treatment (TERM)  

0 per 1,000  
0 per 1,000 
(0 to 0)  

not estimable  0 studies  -  

Outcome not reported in 

systematic review 

(Sotiriadis 2016)  

NEC 

A repeat course of ACS compared to 

no repeat course (PRETERM) 

22 per 1,000  
17 per 1,000 
(11 to 24)  

RR 0.74 
(0.51 to 1.08)  

5394 

(8 RCTs)  

⨁⨁⨁◯ 

MODERATE 13  

NEC 

Dexamethasone compared to 

Betamethasone  

13 per 1,000  
17 per 1,000 
(5 to 58)  

RR 1.29 
(0.38 to 4.40)  

598 

(3 RCTs)  

⨁⨁◯◯ 

LOW 14,15 

Few events (5/294 

intervention and 4/304 

control)  

NEC 

Betamethasone 24mg (2 x12 mg 12 

hourly) compared to Betamethasone 

24mg (2 x12 mg 24 hourly)  

0 per 1,000  
0 per 1,000 
(0 to 0)  

RR 9.20 
(0.55 to 154.92)  

231 

(1 RCT)  

⨁◯◯◯ 

VERY LOW 5,6,16 

Few events (10/161 

intervention: 0/70 control)  

NEC 

Oral dexamethasone compared to IM 

Dexamethasone  

12 per 1,000  
61 per 1,000 
(8 to 493)  

RR 5.09 
(0.63 to 41.45)  

183 

(1 RCT)  

⨁◯◯◯ 

VERY LOW 3,5,15 

Few events and small study 

size (6/99 intervention, 1/84 

control)  

NEC 

Transplacental compared to direct 

fetal corticosteroid treatment  

0 per 1,000  
0 per 1,000 
(0 to 0)  

not estimable  ( studies)  -  

No randomised trials 

included in systematic 

review (Utama 2016)  

Admission to neonatal intensive care 

unit (Admission to NICU) 

A single course of ACS compared to 

placebo or no treatment (PRETERM)  

411 per 1,000  
374 per 1,000 
(345 to 403)  

RR 0.91 
(0.84 to 0.98)  

3850 

(7 RCTs)  

⨁⨁⨁◯ 

MODERATE 17  
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Outcomes Anticipated absolute effects* (95% CI) Relative effect 

(95% CI) 

№ of participants  

(studies) 

Quality of the evidence 

(GRADE) 

Comments 

Risk with Control Risk with Intervention 

Admission to NICU  

A single course of ACS compared to 

placebo or no treatment (TERM)  

63 per 1,000  
9 per 1,000 
(2 to 10)  

RR 0.14 
(0.03 to 0.16)  

452 

(1 RCT)  

⨁◯◯◯ 

VERY LOW 6,18  

Admission to NICU  

A repeat course of ACS compared to 

no repeat course (PRETERM) 

503 per 1,000  
508 per 1,000 
(477 to 538)  

RR 1.01 
(0.95 to 1.07)  

3448 

(2 RCTs)  
⨁⨁⨁⨁ 
HIGH   

Admission to NICU  

Dexamethasone compared to 

Betamethasone  

212 per 1,000  
364 per 1,000 
(93 to 1,000)  

Average# 

 RR 1.72 
(0.44 to 6.72)  

345 

(2 RCTs)  

⨁◯◯◯ 

VERY LOW 12,13,16  

Admission to NICU  

Betamethasone 24mg (2 x 12 mg 12 

hourly) compared to Betamethasone 

24mg (2 x12 mg 24 hourly)  

872 per 1,000  
776 per 1,000 
(689 to 872)  

RR 0.89 
(0.79 to 1.00)  

247 

(1 RCT)  

⨁◯◯◯ 

VERY LOW 6,10,16 

Small study sample 

(131/169 intervention, 68/78 

control)  

Admission to NICU  

Oral dexamethasone compared to IM 

Dexamethasone  

0 per 1,000  
0 per 1,000 
(0 to 0)  

not estimable  0 studies  -  
Outcome not reported in 

any randomised trials  

Admission to NICU 

Transplacental compared to direct 

fetal corticosteroid treatment  

0 per 1,000  
0 per 1,000 
(0 to 0)  

not estimable  0 studies  -  

No randomised trials 

included in systematic 

review (Utama 2016)  

Composite of serious infant outcome  

A single course of ACS compared to 

placebo or no treatment (PRETERM)  

0 per 1,000  
0 per 1,000 
(0 to 0)  

not estimable  0 studies  -  

Outcome not reported in 

systematic review (Roberts 

2017)  

Composite of serious infant outcomes  

A single course of ACS compared to 

placebo or not treatment (TERM)  

0 per 1,000  
0 per 1,000 
(0 to 0)  

not estimable  0 studies  -  

Outcome not reported in 

systematic review 

(Sotiriadis 2016)  

Composite of serious infant outcomes 

A repeat course of ACS compared to 

no repeat course (PRETERM) 

205 per 1,000  
172 per 1,000 
(154 to 193)  

RR 0.84 
(0.75 to 0.94)  

5094 

(7 RCTs)  
⨁⨁⨁⨁ 
HIGH   

Composite of serious infant outcomes 

Dexamethasone compared to 

Betamethasone  

0 per 1,000  
0 per 1,000 
(0 to 0)  

not estimable  0 studies  -  

Outcome not reported in 

systematic review 

(Brownfoot 2013)  
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Outcomes Anticipated absolute effects* (95% CI) Relative effect 

(95% CI) 

№ of participants  

(studies) 

Quality of the evidence 

(GRADE) 

Comments 

Risk with Control Risk with Intervention 

Composite of serious infant outcomes 

Betamethasone 24mg (2 x12mg 12 

hourly) compared to Betamethasone 

24mg (2 x 12 mg 24 hourly)  

0 per 1,000  
0 per 1,000 
(0 to 0)  

not estimable  0 studies  -  

Outcome not reported in 

systematic review 

(Brownfoot 2013)  

Composite of serious infant outcomes 

Oral dexamethasone compared to IM 

Dexamethasone  

0 per 1,000  
0 per 1,000 
(0 to 0)  

not estimable  0 studies  -  

Outcome not reported in 

systematic review 

(Brownfoot 2013)  

Composite of serious infant outcomes 

Transplacental compared to direct 

fetal corticosteroid treatment  

0 per 1,000  
0 per 1,000 
(0 to 0)  

not estimable  0 studies  -  

No randomised trials 

included in systematic 

review (Utama 2016)  

Systemic infection in the first 48 

hours of life  

A single course of ACS compared to 

placebo or no treatment (PRETERM)  

73 per 1,000  
44 per 1,000 
(30 to 65)  

RR 0.60 
(0.41 to 0.88)  

1753 

(8 RCTs)  

⨁⨁⨁◯ 

MODERATE 19  

Systemic infection in the first 48 

hours of life  

A single course of ACS compared to 

placebo or no treatment (TERM)  

0 per 1,000  
0 per 1,000 
(0 to 0)  

not estimable  0 studies  -  

Outcome not reported in 

systematic review 

(Sotiriadis 2016)  

Systemic infection in the first 48 

hours of life 

A repeat course of ACS compared to 

no repeat course (PRETERM) 

247 per 1,000  
230 per 1,000 
(195 to 274)  

RR 0.93 
(0.79 to 1.11)  

1544 

(3 RCTs)  
⨁⨁⨁⨁ 
HIGH   

Systemic infection in the first 48 

hours of life 

Dexamethasone compared to 

Betamethasone  

88 per 1,000  
114 per 1,000 
(68 to 192)  

RR 1.30 
(0.78 to 2.19)  

516 

(2 RCTs)  

⨁⨁◯◯ 

LOW 7,13  

Systemic infection in the first 48 

hours of life 

Betamethasone 24mg (2 x12 mg 12 

hourly) compared to Betamethasone 

24mg (2 x 12 mg 24 hourly)  

85 per 1,000  
97 per 1,000 
(40 to 237)  

RR 1.15 
(0.47 to 2.81)  

236 

(1 RCT)  

⨁◯◯◯ 

VERY LOW 5,6,16 

Few events and small study 

sample (16/165 

intervention, 6/71 control)  
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Outcomes Anticipated absolute effects* (95% CI) Relative effect 

(95% CI) 

№ of participants  

(studies) 

Quality of the evidence 

(GRADE) 

Comments 

Risk with Control Risk with Intervention 

Systemic infection in first 48 hours of 

life 

Oral dexamethasone compared to IM 

Dexamethasone  

12 per 1,000  
101 per 1,000 
(13 to 773)  

RR 8.48 
(1.11 to 64.93)  

183 

(1 RCT)  

⨁◯◯◯ 

VERY LOW 5,6,9 

Few events and small study 

sample (10/99 intervention, 

1/84 control)  

Systemic infection in the first 48 

hours of life 

Transplacental compared to direct 

fetal corticosteroid treatment  

0 per 1,000  
0 per 1,000 
(0 to 0)  

not estimable  0 studies  -  

No randomised trials 

included in systematic 

review (Utama 2016)  

*The risk in the intervention group (and its 95% confidence interval) is based on the assumed risk in the comparison group and the relative effect of the intervention (and its 95% CI).  

CI: Confidence interval; RR: Risk ratio ; #: Random effects analysis used;  

^ The mean difference (MD) in the intervention group (and its 95% confidence interval) is based on the assumed MD in the comparison group and the MD of the intervention (and its 

95% CI  

IVH: Intraventricular Haemorrhage ; BPD/CLD: Bronchopulmonary dysplasia/ Chronic lung disease; NICU: Neonatal intensive care unit 

GRADE Working Group grades of evidence 
High quality: We are very confident that the true effect lies close to that of the estimate of the effect 

Moderate quality: We are moderately confident in the effect estimate: The true effect is likely to be close to the estimate of the effect, but there is a possibility that it is substantially 

different 

Low quality: Our confidence in the effect estimate is limited: The true effect may be substantially different from the estimate of the effect 

Very low quality: We have very little confidence in the effect estimate: The true effect is likely to be substantially different from the estimate of effect 

1. Evidence of bias: potential publication bias from funnel plot: downgraded 1 level 
2. Evidence of bias: 2/4 RCTs participants and personnel were not blinded to the intervention, 1 RCT insufficient evidence to assess whether participants/personnel 

were blind-downgraded 1 level 
3. Evidence of imprecision: Few events-downgraded 1 level 
4. Evidence of bias: 1 RCT participants and personnel were not blinded to intervention-downgraded 1 level 
5. Evidence of imprecision: wide confidence interval and small study population-downgraded 2 levels 
6. Evidence of imprecision: Only one RCT-downgraded 1 level 
7. Evidence of bias: 1 RCT-no trial protocol and no data provided on blinding of participants. personnel or outcome assessors-downgraded 1 level 
8. Evidence of bias: 3/5 RCTs unclear whether participants and personnel were blinded to the intervention, and an additional 1/5 RCT participants were not blinded-

downgraded 1 level 
9. Evidence of bias: Unclear if participants and personnel were blinded, no protocol -downgraded 1 level 
10. Evidence of imprecision: small study population: downgraded 1 level 
11. Evidence of inconsistency: Moderate heterogeneity I2 65%- downgraded 1 level 
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12. Evidence of inconsistency: High degree of heterogeneity I2 80%:-downgraded 2 levels. 
13. Evidence of imprecision: Wide confidence intervals-downgraded 1 level 
14. Evidence of bias: 1/3 RCTs participants and personnel no blinded to the intervention and in another RCT insufficient information to adequately assess risk-

downgraded 1 level 
15. Evidence of imprecision: Few events and wide confidence intervals: downgraded 1 level 
16. Evidence of bias: Participants and personnel were not blinded to intervention: downgraded 1 level 
17. Evidence of bias: 3/7 trials participants and personnel were not blinded to intervention group: downgraded 1 level 
18. Evidence of bias: Insufficient detail on randomisation and participants and personnel were not blinded to intervention: downgraded 2 levels 
19. Evidence of bias: 3/8 RCTs Participants and personnel were not blinded to the intervention, further 1/8 RCT high risk of allocation bias: downgraded 1 level 
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Table 2.11 Antenatal corticosteroids compared to placebo or no treatment for fetal maturation- Infant as a child SECONDARY OUTCOMES 

Patient or population: Children of women who received antenatal corticosteroids for fetal lung maturation 

Setting: Secondary care. The trials were conducted in one upper-middle income country, and seven high income countries 

Intervention: Antenatal corticosteroids 

Comparison: Placebo or no treatment; repeat or no repeat; head to head; different timing intervals; different routes of administration 

Outcomes Anticipated absolute effects* (95% CI) Relative effect 

(95% CI) 

№ of participants  

(studies) 

Quality of the evidence 

(GRADE) 

Comments 

Risk with control Risk with Intervention 

Total deaths  

A single course of ACS compared to 

placebo or no treatment (PRETERM)  

42 per 1,000  
29 per 1,000 
(15 to 54)  

RR 0.68 
(0.36 to 1.27)  

1010 

(4 RCTs)  

⨁⨁◯◯ 

LOW 1,2  

Total deaths 

A single course of ACS compared to 

placebo or no treatment (TERM)  

0 per 1,000  
0 per 1,000 
(0 to 0)  

not estimable  0 studies  -  

Outcome not reported in 

systematic review 

(Sotiriadis 2016)  

Total deaths 

A repeat course of ACS compared to 

no repeat course (PRETERM) 

41 per 1,000  
44 per 1,000 
(33 to 58)  

RR 1.06 
(0.80 to 1.41)  

4370 

(4 RCTs)  
⨁⨁⨁⨁ 
HIGH   

Total deaths 

Dexamethasone compared to 

Betamethasone  

0 per 1,000  
0 per 1,000 
(0 to 0)  

not estimable  0 studies  -  
Outcome not reported in 

any randomised trials  

Total deaths 

Betamethasone 24mg (2 x12 mg 12 

hourly) compared to Betamethasone 

24mg (2 x12 mg 24 hourly)  

0 per 1,000  
0 per 1,000 
(0 to 0)  

not estimable  0 studies  -  
Outcome not reported in 

any randomised trials  

Total deaths 

Oral dexamethasone compared to IM 

Dexamethasone  

0 per 1,000  
0 per 1,000 
(0 to 0)  

not estimable  0 studies  -  
Outcome not reported in 

any randomised trials  

Total deaths 

Transplacental compared to direct 

fetal corticosteroid treatment  

0 per 1,000  
0 per 1,000 
(0 to 0)  

not estimable  0 studies  -  

No randomised trials 

included in systematic 

review (Utama 2016)  

Body size measurements (z score)  

A single course of ACS compared to 

placebo or no treatment (PRETERM)  

0 per 1,000  
0 per 1,000 
(0 to 0)  

not estimable  0 studies  -  

Outcome not reported in 

systematic review (Roberts 

2017)  
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Outcomes Anticipated absolute effects* (95% CI) Relative effect 

(95% CI) 

№ of participants  

(studies) 

Quality of the evidence 

(GRADE) 

Comments 

Risk with control Risk with Intervention 

Body size measurements (z score)  

A single course of ACS compared to 

placebo or no treatment (TERM)  

0 per 1,000  
0 per 1,000 
(0 to 0)  

not estimable  0 studies  -  

Outcome not reported in 

systematic review 

(Sotiriadis 2016)  

Body size measurements: Weight  (z 

score) 

A repeat course of ACS compared to 

no repeat course (PRETERM) 

mean (z score)  

-0.01 Units^  

mean (z score) -0.04 

Units^ 

MD -0.03 

 (-0.19 to 0.13) 

 

1047 

(1 RCT)  

⨁⨁⨁◯ 

MODERATE 3 
 

Body size measurements: Height  (z 

score) 

A repeat course of ACS compared to 

no repeat course (PRETERM) 

mean  (z score) was 

-0.11 Units^  

mean (z score) -0.095 

Units^ 

 

MD -0.04 
 (-0.17 to 0.09) 

 

1290 

(2 RCTs)  
⨁⨁⨁⨁ 
HIGH   

Body size measurements: Head 

Circumference (z score)  

A repeat course of ACS compared to 

no repeat course (PRETERM) 

mean (z score) was 

-0.38 Units^  

mean  (z score) -0.32 

Units^ 

 

MD 0.04 

(-0.09 to 0.18) 

 

1290 

(2 RCTs)  
⨁⨁⨁⨁ 
HIGH  

 

Body size measurements (z score)  

Dexamethasone compared to 

Betamethasone  

0 per 1,000  
0 per 1,000 
(0 to 0)  

not estimable  0 studies  -  

Outcome not reported in 

systematic review 

(Brownfoot 2013)  

Body size measurements (z score) 

Betamethasone 24mg (2 x12 mg 12 

hourly) compared to Betamethasone 

24mg (2 x12 mg 24 hourly)  

0 per 1,000  
0 per 1,000 
(0 to 0)  

not estimable  0 studies  -  

Outcome not reported in 

systematic review 

(Brownfoot 2013)  

Body size measurements (z score) 

Oral dexamethasone compared to IM 

Dexamethasone  

0 per 1,000  
0 per 1,000 
(0 to 0)  

not estimable  0 studies  -  

Outcome not reported in 

systematic review 

(Brownfoot 2013)  

Body size measurements (z score) 

Transplacental compared to direct 

fetal corticosteroid treatment  

0 per 1,000  
0 per 1,000 
(0 to 0)  

not estimable  0 studies  -  

No randomised trials 

included in systematic 

review (Utama 2016)  
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Outcomes Anticipated absolute effects* (95% CI) Relative effect 

(95% CI) 

№ of participants  

(studies) 

Quality of the evidence 

(GRADE) 

Comments 

Risk with control Risk with Intervention 

Body size measurements: Weight 

(mean) 

A single course of ACS compared to 

placebo or not treatment 

(PRETERM) 

mean 31.2 Kg^  mean 30.5 Kg^ 

 

MD 0.30 

 (-0.39 to 1.0) 

 

333 

(2 RCTs)  

⨁⨁⨁◯ 

MODERATE 2 
 

Body size measurements: Height 

(mean) 

A single course of ACS compared to 

placebo or no treatment (PRETERM) 

mean 134.10 cm^  mean 135.2 cm^ 

 

MD 1.02 

 (-0.26 to 2.29) 

 

334 

(2 RCTs)  
⨁⨁⨁⨁ 
HIGH   

Body size measurements: Head 

circumference (mean) 

A single course of ACS compared to 

placebo or no treatment (PRETERM) 

mean 52.8 cm^  mean 53.1 cm^  

 

MD -0.27 
 (-0.08 to 0.63) 

 

328 

(2 RCTs)  
⨁⨁⨁⨁ 
HIGH  

 

Body size measurements: Weight 

(mean) 

A repeat course of ACS compared 

with no repeat course (PRETERM) 

mean 12.73 Kg^ mean 12.7 Kg^   

 

MD -0.03  
(-0.21 to 0.15) 

 

1776 

(3 RCTs)  
⨁⨁⨁⨁ 
HIGH  

 

Body size measurements: Height 

(mean) 

A repeat course of ACS compared to 

no repeat course (PRETERM) 

mean 88.57 cm ^ mean 88.4 cm^ 

 

MD -0.13  
(-0.55 to 0.30) 

 

1776 

(3 RCTs)  
⨁⨁⨁⨁ 
HIGH  

 

Body size measurements: Head 

Circumference (cm) 

A repeat course of ACS compared to 

no repeat course (PRETERM) 

mean 49.1 cm  mean 49.0 cm  

 

MD -0.05  
(-0.22 to 0.11) 

 

1776 

(3 RCTs)  
⨁⨁⨁⨁ 
HIGH   

Asthma/Wheeze  

A single course of ACS compared to 

placebo or no treatment (PRETERM)  

0 per 1,000  
0 per 1,000 
(0 to 0)  

not estimable  0 studies  -  

Outcome not reported in 

systematic review (Roberts 

2017)  

Asthma/Wheeze  

A single course of ACS compared to 

placebo or no treatment (TERM)  

0 per 1,000  
0 per 1,000 
(0 to 0)  

not estimable  0 studies  -  

Outcome not reported in 

systematic review 

(Sotiriadis 2016)  



 

101 

 

Outcomes Anticipated absolute effects* (95% CI) Relative effect 

(95% CI) 

№ of participants  

(studies) 

Quality of the evidence 

(GRADE) 

Comments 

Risk with control Risk with Intervention 

Asthma/Wheeze 

A repeat course of ACS compared to 

no repeat course (PRETERM) 

235 per 1,000  
209 per 1,000 
(148 to 299)  

RR 0.89 
(0.63 to 1.27)  

1720 

(3 RCTs)  

⨁⨁◯◯ 

LOW 2,4  

Asthma/Wheeze 

Dexamethasone compared to 

Betamethasone  

0 per 1,000  
0 per 1,000 
(0 to 0)  

not estimable  0 studies  -  

Outcome not reported in 

systematic review 

(Brownfoot 2013)  

Asthma/Wheeze 

Betamethasone 24mg (2 x 12 mg 12 

hourly) compared to Betamethasone 

24mg (2x12mg 24 hourly)  

0 per 1,000  
0 per 1,000 
(0 to 0)  

not estimable  0 studies  -  

Outcome not reported in 

systematic review 

(Brownfoot 2013)  

Asthma/Wheeze 

Oral dexamethasone compared to IM 

Dexamethasone  

0 per 1,000  
0 per 1,000 
(0 to 0)  

not estimable  0 studies  -  

Outcome not reported in 

systematic review 

(Brownfoot 2013)  

Asthma/Wheeze 

Transplacental compared to direct 

fetal corticosteroid treatment  

0 per 1,000  
0 per 1,000 
(0 to 0)  

not estimable  0 studies  -  

No randomised trials 

included in systematic 

review (Utama 2016)  

Risk factors for cardiovascular 

disease: Systolic blood pressure  

A single course of ACS compared to 

placebo or no treatment (PRETERM)  

mean 110.9 

mmHg^  
mean 109.3 mmHg^ 

 

MD -1.60  
(-4.06 to 0.86) 

 

223 

(1 RCT)  

⨁⨁◯◯ 

LOW 3,5 

Small study sample (121 

intervention, 102 control)  

Risk factors for cardiovascular 

disease  

A single course of ACS compared to 

placebo or no treatment (TERM)  

0 per 1,000  
0 per 1,000 
(0 to 0)  

not estimable  0 studies  -  

Outcome not reported in 

systematic review 

(Sotiriadis 2016)  

Risk factors for cardiovascular 

disease: Hypertension  

A repeat course of ACS compared to 

no repeat course (PRETERM) 

315 per 1,000  
306 per 1,000 
(243 to 387)  

RR 0.97 
(0.77 to 1.23)  

628 

(1 RCT)  

⨁⨁⨁◯ 

MODERATE 3  

Risk factors for cardiovascular 

disease: Systolic blood pressure 

A repeat course of ACS compared to 

no repeat (PRETERM) 

mean 94.6 mmHg^  mean 91.77 mmHg^ 

 

MD -2.90 

 (-5.40 to -0.40) 

 

486 

(1 RCT)  

⨁⨁⨁◯ 

MODERATE 3  
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Outcomes Anticipated absolute effects* (95% CI) Relative effect 

(95% CI) 

№ of participants  

(studies) 

Quality of the evidence 

(GRADE) 

Comments 

Risk with control Risk with Intervention 

Risk factors for cardiovascular 

disease: Diastolic blood pressure 

assessed with: A repeat course of 

ACS compared to no repeat 

(PRETERM) 

mean 58.5 mmHg^  mean 57.5 mmHg^ 

 

MD -1.0  

(-2.86 to 0.86) 

 

486 

(1 RCT)  

⨁⨁⨁◯ 

MODERATE 3  

Risk factors for cardiovascular 

disease 

Dexamethasone compared to 

Betamethasone  

0 per 1,000  
0 per 1,000 
(0 to 0)  

not estimable  0 studies  -  
Outcome not reported in 

any randomised trials  

Risk factors for cardiovascular 

disease 

Betamethasone 24mg (2 x 12 mg 12 

hourly) compared to Betamethasone 

24mg (2 x 12 mg 24 hourly)  

0 per 1,000  
0 per 1,000 
(0 to 0)  

not estimable  0 studies  -  
Outcome not reported in 

any randomised trials  

Risk factors for cardiovascular 

disease 

Oral dexamethasone compared to IM 

Dexamethasone  

0 per 1,000  
0 per 1,000 
(0 to 0)  

not estimable  0 studies  -  
Outcome not reported in 

any randomised trials  

Risk factors for cardiovascular 

disease 

Transplacental compared to direct 

fetal corticosteroid treatment  

0 per 1,000  
0 per 1,000 
(0 to 0)  

not estimable  0 studies  -  

No randomised trials 

included in systematic 

review (Utama 2016)  

Emotional and Behavioural problems 

A single course of ACS compared to 

placebo or no treatment (PRETERM)  

194 per 1,000  
167 per 1,000 
(68 to 406)  

RR 0.86 
(0.35 to 2.09)  

90 

(1 RCT)  

⨁⨁◯◯ 

LOW 3,6 

Small study sample and low 

event rates (9/54 

intervention, 7/36 control)  

Emotional and Behavioural problems 

A single course of ACS compared to 

placebo or no treatment (TERM)  

0 per 1,000  
0 per 1,000 
(0 to 0)  

not estimable  0 studies  -  
Outcome not reported in 

any randomised trials  
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Outcomes Anticipated absolute effects* (95% CI) Relative effect 

(95% CI) 

№ of participants  

(studies) 

Quality of the evidence 

(GRADE) 

Comments 

Risk with control Risk with Intervention 

Emotional and Behavioural problems 

(Behaviour score within clinical 

range) 

A repeat course of ACS compared to 

no repeat course (PRETERM) 

120 per 1,000  
131 per 1,000 
(95 to 181)  

RR 1.09 
(0.79 to 1.51)  

1045 

(1 RCT)  

⨁⨁◯◯ 

LOW 2,3  

Emotional and Behavioural problems 

Dexamethasone compared to 

Betamethasone  

0 per 1,000  
0 per 1,000 
(0 to 0)  

not estimable  0 studies  -  
Outcome not reported in 

any randomised trials  

Emotional and Behavioural problems 

Betamethasone 24mg (2 x12 mg 12 

hourly) compared to Betamethasone 

24mg (2 x 12 mg 24 hourly)  

0 per 1,000  
0 per 1,000 
(0 to 0)  

not estimable  0 studies  -  
Outcome not reported in 

any randomised trials  

Emotional and Behavioural problems 

Oral dexamethasone compared to IM 

Dexamethasone  

0 per 1,000  
0 per 1,000 
(0 to 0)  

not estimable  0 studies  -  
Outcome not reported in 

any randomised trials  

Emotional and Behavioural problems 

Transplacental compared to direct 

fetal corticosteroid treatment  

0 per 1,000  
0 per 1,000 
(0 to 0)  

not estimable  0 studies  -  

No randomised trials 

included in systematic 

review (Utama 2016)  

*The risk in the intervention group (and its 95% confidence interval) is based on the assumed risk in the comparison group and the relative effect of the intervention (and its 95% CI).  

CI: Confidence interval; RR: Risk ratio # Random effects analysis  

^ The mean difference (MD) in the intervention group (and its 95% confidence interval) is based on the assumed MD in the comparison group and the MD of the intervention (and its 

95% CI  

GRADE Working Group grades of evidence 
High quality: We are very confident that the true effect lies close to that of the estimate of the effect 

Moderate quality: We are moderately confident in the effect estimate: The true effect is likely to be close to the estimate of the effect, but there is a possibility that it is substantially 

different 

Low quality: Our confidence in the effect estimate is limited: The true effect may be substantially different from the estimate of the effect 

Very low quality: We have very little confidence in the effect estimate: The true effect is likely to be substantially different from the estimate of effect  

1. Evidence of bias: 2/4 RCTs unclear how groups were allocated to intervention and control, high attrition in 1/4 RCTs-downgraded 1 level 
2. Evidence of imprecision: Wide confidence intervals-downgraded one level 
3. Evidence of bias: Only 1 RCT-downgraded 1 level 
4. Evidence of inconsistency: Significant heterogeneity of studies I2 62%-downgraded 1level 
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5. Evidence of imprecision: Small study sample-downgraded 1 level 
6. Evidence of bias: Wide confidence intervals, low event rates and small study sample- downgraded 2 levels 
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Table 2.12 Antenatal corticosteroids compared to placebo or no treatment for fetal maturation- Infant as an ADULT SECONDARY OUTCOMES 

Patient or population: Children of women receiving antenatal corticosteroids for fetal lung maturation. 

Setting: Secondary care. The trials were conducted in high income countries.  

Intervention: Antenatal corticosteroids 

Comparison: Placebo or no treatment; repeat or no repeat; head to head; different timing intervals; different routes of administration 

Outcomes Anticipated absolute effects* (95% CI) Relative effect 

(95% CI) 

№ of participants  

(studies) 

Quality of the evidence 

(GRADE) 

Comments 

Risk with Control Risk with Intervention 

Growth measurements: Weight  

A single course of ACS compared to 

placebo or no treatment (PRETERM)  

mean 71.90 Kg  mean 70.42 Kg  

 

MD -0.83  
(-6.41 to -4.76) 

 

538 

(2 RCTs)  

⨁◯◯◯ 

VERY LOW 1,2,3 
 

Growth measurements: Height  

A single course of ACS compared to 

placebo or no treatment (PRETERM)  

mean 171.96 cm  mean 172.93 cm  

  

MD 0.91  
(-0.28 to 2.10) 

 

537 

(2 RCTs)  

⨁⨁⨁◯ 

MODERATE 1  

Growth measurements: Head 

circumference (HC) 

A single course of ACS compared to 

placebo or no treatment placebo or no 

treatment (PRETERM)  

mean 56.47 cm  mean 56.42 cm   

 

MD 0.03 

(-0.33 to 0.38) 

 

537 

(2 RCTs)  

⨁⨁⨁◯ 

MODERATE 1 
 

Growth measurements  

A single course of ACS compared to 

placebo or no treatment (TERM)  

0 per 1,000  
0 per 1,000 
(0 to 0)  

not estimable  0 studies  -  

Outcome not reported in 

systematic review (Sotiriadis 

2016)  

Growth measurements 

A repeat course of ACS compared to 

no repeat course (PRETERM) 

0 per 1,000  
0 per 1,000 
(0 to 0)  

not estimable  0 studies  -  
Outcome not reported in any 

randomised trials  

Growth measurements 

Dexamethasone compared to 

Betamethasone  

0 per 1,000  
0 per 1,000 
(0 to 0)  

not estimable  0 studies  -  
Outcome not reported in any 

randomised trials  

Growth measurements 

Betamethasone 24mg (2 x 12 mg 12 

hourly) compared to Betamethasone 

24mg (2 x 12 mg 24 hourly)  

0 per 1,000  
0 per 1,000 
(0 to 0)  

not estimable  0 studies  -  
Outcome not reported in any 

randomised trials  
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Outcomes Anticipated absolute effects* (95% CI) Relative effect 

(95% CI) 

№ of participants  

(studies) 

Quality of the evidence 

(GRADE) 

Comments 

Risk with Control Risk with Intervention 

Growth measurements 

Oral dexamethasone compared to IM 

Dexamethasone  

0 per 1,000  
0 per 1,000 
(0 to 0)  

not estimable  0 studies  -  
Outcome not reported in any 

randomised trials  

Growth measurements 

Transplacental compared to direct 

fetal corticosteroid treatment  

0 per 1,000  
0 per 1,000 
(0 to 0)  

not estimable  0 studies  -  

No randomised trials included 

in systematic review (Utama 

2016)  

Age at puberty 

A single course of ACS compared to 

placebo or no treatment (PRETERM)  

mean 12.8 years  mean 12.8 years 

 

MD 0.0 

 (-0.94 to 0.94) 

 

38 

(1 RCT)  

⨁◯◯◯ 

VERY LOW 3,4,5,6 

Small study sample (21 

intervention, 17 control)  

Age at puberty  

A single course of ACS compared to 

placebo or no treatment (TERM)  

0 per 1,000  
0 per 1,000 
(0 to 0)  

not estimable  0 studies  -  

Outcome not reported in 

systematic review (Sotiriadis 

2016)  

Age at puberty 

A repeat course of ACS compared to 

no repeat course (PRETERM) 

0 per 1,000  
0 per 1,000 
(0 to 0)  

not estimable  0 studies  -  
Outcome not reported in any 

randomised trials  

Age at puberty 

Dexamethasone compared to 

Betamethasone  

0 per 1,000  
0 per 1,000 
(0 to 0)  

not estimable  0 studies  -  
Outcome not reported in any 

randomised trials  

Age at puberty 

Betamethasone 24mg (2 x12 mg 12 

hourly) compared to Betamethasone 

24mg (2 x 12 mg 24 hourly)  

0 per 1,000  
0 per 1,000 
(0 to 0)  

not estimable  0 studies  -  
Outcome not reported in any 

randomised trials  

Age at puberty 

Oral dexamethasone compared to IM 

Dexamethasone  

0 per 1,000  
0 per 1,000 
(0 to 0)  

not estimable  0 studies  -  
Outcome not reported in any 

randomised trials  

Age at puberty 

Tansplacental compared to direct 

fetal corticosteroid treatment  

0 per 1,000  
0 per 1,000 
(0 to 0)  

not estimable  0 studies  -  

No randomised trials included 

in systematic review (Utama 

2016)  
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Outcomes Anticipated absolute effects* (95% CI) Relative effect 

(95% CI) 

№ of participants  

(studies) 

Quality of the evidence 

(GRADE) 

Comments 

Risk with Control Risk with Intervention 

Abnormal lung function: FEV1 (% 

predicted) 

assessed with: A single course of 

ACS compared to placebo or no 

treatment (PRETERM)  

mean 98.5 % 

predicted^  
mean 98.9 % predicted^ 

MD 0.40  
(-2.31 to 3.11) 

 

383 

(1 RCT)  

⨁⨁◯◯ 

LOW 5,7  

Abnormal lung function: FVC (% 

predicted) 

A single course of ACS compared to 

placebo or no treatment (PRETERM)  

mean 106.6 % 

predicted^  
mean 105.9 % predicted^ 

MD -0.70  
(-3.16 to 1.76) 

 

383 

(1 RCT)  

⨁⨁◯◯ 

LOW 5,7  

Abnormal lung function: FEV 25-

75% of FVC (% predicted) 

A single course of ACS compared to 

placebo (PRETERM)  

mean 72.7% 

predicted^ 
mean 74.9 % predicted^ 

MD 2.02  
(-2.10 to 6.50) 

 

383 

(1 RCT)  

⨁⨁◯◯ 

LOW 5,7  

Abnormal lung function  

A single course of ACS compared to 

placebo or no treatment (TERM)  

0 per 1,000  
0 per 1,000 
(0 to 0)  

not estimable  0 studies  -  

Outcome not reported in 

systematic review (Sotiriadis 

2016)  

Abnormal lung function 

A repeat course of ACS compared to 

no repeat course (PRETERM) 

0 per 1,000  
0 per 1,000 
(0 to 0)  

not estimable  0 studies  -  
Outcome not reported in any 

randomised trials  

Abnormal lung function 

Dexamethasone compared to 

Betamethasone  

0 per 1,000  
0 per 1,000 
(0 to 0)  

not estimable  0 studies  -  
Outcome not reported in any 

randomised trials  

Abnormal lung function 

Betamethasone 24mg (2 x12 mg 12 

hourly) compared to Betamethasone 

24mg (2 x12 mg 24 hourly)  

0 per 1,000  
0 per 1,000 
(0 to 0)  

not estimable  0 studies  -  
Outcome not reported in any 

randomised trials  

Abnormal lung function 

assessed with: Oral dexamethasone 

compared to IM Dexamethasone  

0 per 1,000  
0 per 1,000 
(0 to 0)  

not estimable  0 studies  -  
Outcome not reported in any 

randomised trials  

Abnormal lung function 

Transplacental compared to direct 

fetal corticosteroid treatment  

0 per 1,000  
0 per 1,000 
(0 to 0)  

not estimable  0 studies  -  

No randomised trials included 

in systematic review (Utama 

2016)  
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Outcomes Anticipated absolute effects* (95% CI) Relative effect 

(95% CI) 

№ of participants  

(studies) 

Quality of the evidence 

(GRADE) 

Comments 

Risk with Control Risk with Intervention 

Health-related quality of life  

A single course of ACS compared to 

placebo or no treatment (PRETERM)  

0 per 1,000  
0 per 1,000 
(0 to 0)  

not estimable  0 studies  -  

Outcome not reported in 

systematic review (Roberts 

2017)  

Health-related quality of life 

A single course of ACS compared to 

placebo or no treatment (TERM)  

0 per 1,000  
0 per 1,000 
(0 to 0)  

not estimable  0 studies  -  

Outcome not reported in 

systematic review (Sotiriadis 

2016)  

Health-related quality of life 

A repeat course of ACS compared to 

no repeat course (PRETERM) 

0 per 1,000  
0 per 1,000 
(0 to 0)  

not estimable  0 studies  -  

Outcome not reported in 

systematic review (Crowther 

2015)  

Health-related quality of life 

Dexamethasone compared to 

Betamethasone  

0 per 1,000  
0 per 1,000 
(0 to 0)  

not estimable  0 studies  -  

Outcome not reported in 

systematic review (Brownfoot 

2013)  

Health-related quality of life 

Betamethasone 24mg (2 x 12 mg 12 

hourly) compared to Betamethasone 

24mg (2 x 12 mg 24 hourly)  

0 per 1,000  
0 per 1,000 
(0 to 0)  

not estimable  0 studies  -  

Outcome not reported in 

systematic review (Brownfoot 

2013)  

Health-related quality of life 

Oral dexamethasone compared to IM 

Dexamethasone  

0 per 1,000  
0 per 1,000 
(0 to 0)  

not estimable  0 studies  -  

Outcome not reported in 

systematic review (Brownfoot 

2013)  

Health-related quality of life 

Transplacental compared to direct 

fetal corticosteroid treatment  

0 per 1,000  
0 per 1,000 
(0 to 0)  

not estimable  0 studies  -  

No randomised trials included 

in systematic review (Utama 

2016)  

Employment status  

A single course of ACS compared to 

placebo or no treatment (PRETERM)  

0 per 1,000  
0 per 1,000 
(0 to 0)  

not estimable  0 studies  -  

Outcome not reported in 

systematic review (Roberts 

2017)  

Employment status 

A single course of ACS compared to 

placebo or no treatment (TERM)  

0 per 1,000  
0 per 1,000 
(0 to 0)  

not estimable  0 studies  -  
Outcome not reported in 

systematic review (Sotiriadis)  

Employment status 

A repeat course of ACS compared to 

no repeat (PRETERM) 

0 per 1,000  
0 per 1,000 
(0 to 0)  

not estimable  0 studies  -  

Outcome not reported in 

systematic review (Crowther 

2015)  
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Outcomes Anticipated absolute effects* (95% CI) Relative effect 

(95% CI) 

№ of participants  

(studies) 

Quality of the evidence 

(GRADE) 

Comments 

Risk with Control Risk with Intervention 

Employment status 

Dexamethasone compared to 

Betamethasone  

0 per 1,000  
0 per 1,000 
(0 to 0)  

not estimable  0 studies  -  

Outcome not reported in 

systematic review (Brownfoot 

2013)  

Employment status 

Betamethasone 24mg (2 x12 mg 12 

hourly) compared to Betamethasone 

24mg (2 x 12 mg 24 hourly)  

0 per 1,000  
0 per 1,000 
(0 to 0)  

not estimable  0 studies  -  

Outcome not reported in 

systematic review (Brownfoot 

2013)  

Employment status 

Oral dexamethasone compared to IM 

Dexamethasone  

0 per 1,000  
0 per 1,000 
(0 to 0)  

not estimable  0 studies  -  

Outcome not reported in 

systematic review (Brownfoot 

2013)  

Employment status 

Transplacental compared to direct 

fetal corticosteroid treatment  

0 per 1,000  
0 per 1,000 
(0 to 0)  

not estimable  0 studies  -  

No randomised trials included 

in systematic review (Utama 

2016)  

*The risk in the intervention group (and its 95% confidence interval) is based on the assumed risk in the comparison group and the relative effect of the intervention (and its 95% CI). 

CI: Confidence interval 

^ The mean difference (MD) in the intervention group (and its 95% confidence interval) is based on the assumed MD in the comparison group and the MD of the intervention (and its 

95% CI  

GRADE Working Group grades of evidence 
High quality: We are very confident that the true effect lies close to that of the estimate of the effect 

Moderate quality: We are moderately confident in the effect estimate: The true effect is likely to be close to the estimate of the effect, but there is a possibility that it is substantially 

different 

Low quality: Our confidence in the effect estimate is limited: The true effect may be substantially different from the estimate of the effect 

Very low quality: We have very little confidence in the effect estimate: The true effect is likely to be substantially different from the estimate of effect  

1. Evidence of bias: 1/2 RCTs high attrition (40%)-downgraded 1 level 
2. Evidence of inconsistency: Moderate heterogeneity I2 60%:-downgraded 1 level 
3. Evidence of imprecision: Wide confidence intervals: downgraded 1 level 
4. Evidence of bias: RCT only reports on females 
5. Evidence of imprecision: Only 1 RCT: downgraded one level 
6. Evidence of imprecision: Small study population: downgraded 1 level 
7. Evidence of bias: High attrition (44%): downgraded 1 level  
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Table 2.13 Risk of bias assessment using AMSTAR 

AMSTAR criteria 

 

Review ID 

Roberts 2017 Crowther 2015 Brownfoot 2013 Sotiriadis 2016 Utama 2016 Grivell 2015 

A priori design Y Y Y Y Y Y 

Duplicate study selection and data extraction Y Y Y Y Y Y 

Comprehensive literature search Y Y Y Y Y Y 

Searched for reports regardless of publication type or language Y Y Y Y Y Y 

Excluded/Included list provided Y Y Y Y Y Y 

Characteristics of included studies Y Y Y Y N/A Y 

Quality assessment of included studies assessed and presented Y Y Y Y N/A Y 

Quality used appropriately in formulating conclusions Y Y N Y N/A Y 

Methods used to combine studies appropriate Y Y Y Y N/A Y 

Publication bias assessed Y N/A N/A N/A N/A N/A 

Conflict of interest stated N Y  Y  Y Y Y 

Total score (out of a maximum of 11) 10 10 9 10 6 11 

Y:Yes; N: No; N/A: not applicable  
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Table 2.14 Risk of bias assessment using ROBIS 

ROBIS 
Systematic review 

Roberts 

2017 

Crowther 

2015 

Brownfoot 

2013 

Sotiriadis 

2016 

Utama 

2016 

Grivell 

2015 

Domain 1: Study eligibility criteria 

      
Did the review adhere to pre-defined objectives and eligibility criteria Y Y Y Y Y Y 

Were the eligibility criteria appropriate for the review question Y Y Y Y Y Y 

Were eligibility criteria unambiguous Y Y Y Y Y Y 

Were all restrictions in eligibility criteria based on study characteristics appropriate (e.g. date, sample size, study 

quality, outcomes measured) Y Y Y Y Y Y 

Were any restrictions in eligibility criteria based on sources of information appropriate (publication status or 

format, language, availability of data) Y Y Y Y Y Y 

Concerns regarding specification of study eligibility criteria (LOW, HIGH, UNCLEAR) Low Low Low Low Low Low 

Domain 2: Identification and selection of studies 

      
Did the search include an appropriate range of databases/electronic sources for published and unpublished reports Y Y Y Y Y Y 

Were methods additional to database searching used to identify relevant reports Y Y Y Y Y Y 

Were the terms and structure of the search strategy likely to retrieve as many eligible studies as possible PY PY PY PY PY PY 

Were restrictions based on date, publication format, or language appropriate Y Y Y Y Y Y 

Were efforts made to minimise error in selection of studies Y Y PY Y NI Y 

Concerns regarding methods used to identify and/or select studies (LOW/HIGH/UNCLEAR) Low Low Low Low Low Low 

Domain 3: Data collection and study appraisal 

      
Were efforts made to minimise error in data collection? PY Y PY Y NI Y 

Were sufficient study characteristics available for both review authors and readers to be able to interpret the 

results? Y Y Y Y NI Y 

Were all relevant study results collected for use in the synthesis? Y Y Y Y NI Y 

Was risk of bias (or methodological quality) formally assessed using appropriate criteria? Y Y Y Y NI Y 
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Were efforts made to minimise error in risk of bias assessment? Y Y Y Y NI Y 

Concerns regarding methods used to collect data and appraise studies LOW/HIGH/UNCLEAR Low Low Low Low Unclear Low 

Domain 4: Synthesis and findings 

      
Did the synthesis include all studies that it should? Y Y Y Y NI PY 

Were all pre-defined analyses reported or departures explained? Y Y Y Y NI Y 

Was the synthesis appropriate given the nature and similarity in the research questions, study designs and 

outcomes across included studies? Y Y Y Y NI PY 

Was between-study variation (heterogeneity) minimal or addressed in the synthesis? Y Y Y Y NI PY 

Were the findings robust, e.g. as demonstrated through funnel plot or sensitivity analyses? Y Y Y Y NI PY 

Were biases in primary studies minimal or addressed in the synthesis? Y Y Y Y NI PY 

Concerns regarding the synthesis and findings LOW/HIGH/UNCLEAR Low Low Low Low Unclear Low 

Risk of bias in the review 

      
Did the interpretation of findings address all of the concerns identified in Domains 1-4 Y Y Y Y NI Y 

Was the relevance of identified studies to the review's research question appropriately considered Y Y Y Y NI Y 

Did the reviewers avoid emphasizing results on the basis of their statistical significance Y Y Y Y NI Y 

RISK OF BIAS IN THE REVIEW LOW LOW LOW LOW Unclear LOW 

Y:Yes; N: No; NI: No information
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  Effects of interventions 

We have presented the results for the primary and secondary outcomes by the interventions 

assessed in the reviews. For each comparison we have given a description of the summary 

statistics from the included reviews. Following grading of the evidence using GRADE profiler 

(GRADEpro GDT 2015) we have categorised the interventions for each outcome into:  

• Effective interventions: indicating that the review found high-quality evidence of 

effectiveness for an intervention. 

• Promising interventions: indicating that the review found moderate-quality evidence 

of effectiveness for an intervention, but more evidence is needed. 

• Ineffective interventions: indicating that the review found high-quality evidence of 

lack of effectiveness for an intervention. 

• Probably ineffective interventions: indicating that the review found moderate-quality 

evidence suggesting lack of effectiveness for an intervention, but more evidence is 

needed. 

• No conclusions possible due to lack of evidence: indicating that the review found low- 

or very low-quality evidence, or insufficient evidence to comment on the effectiveness 

of an intervention. More evidence is needed. 

If the evidence was of low/moderate quality but there was evidence of a treatment effect for 

the intervention for pre-specified outcomes we have identified this in the results.  
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2.1.5.3.1 Primary maternal outcome: 

Maternal sepsis  

There is moderate quality evidence (Table 2.5) from the Roberts 2017 systematic review 

(Roberts 2017) suggesting a lack of effect (neither an increase or decrease in risk) of 

administration of a single course of antenatal corticosteroids to women at risk of preterm birth 

compared to placebo or no treatment on maternal sepsis (average RR 1.26, 95%CI 0.78 to 

2.02; 9 RCTs, 1203 women), but more evidence is needed due to the imprecision of the effect. 

Maternal sepsis was not a pre-specified outcome in the Sotiriadis 2016 systematic review 

(Sotiriadis 2016 (In editorial)) that compared the effectiveness of administration of a single 

course of antenatal corticosteroids to placebo or no treatment (prior to caesarean section) at 

term gestations. No conclusion is possible due to insufficient evidence (Table 2.5). Further 

high quality evidence is required. 

There is high quality evidence (Table 2.5) from the Crowther 2015 systematic review 

(Crowther 2015) indicating a lack of effect (neither an increase or decrease in risk) of a repeat 

course(s) of antenatal corticosteroids to women at risk of preterm birth compared to no repeat 

course on maternal sepsis (average RR 1.15, 95%CI 0.83 to 1.60; 5 RCTs, 3091 women). 

No conclusion is possible as there is insufficient evidence (Table 2.5) from the Brownfoot 

2013 systematic review (Brownfoot 2013) and the Utama 2016 review (Utama 2016 (In 

editorial)) to assess the effectiveness of administration of different types of antenatal 

corticosteroids or different corticosteroid regimens (dose, frequency and timing, and route of 

administration) on the outcome of maternal sepsis. This outcome was not reported in any 

randomised trials included in the Brownfoot systematic review and there are currently no 

randomised trials included within the Utama systematic review. Further high quality evidence 

is required. 

 

 

2.1.5.3.2 Primary Infant outcomes: 

Death (Fetal/Neonatal/Perinatal) 
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Fetal Death 

There is high quality evidence (Table 2.6) from the Roberts 2017 systematic review (Roberts 

2017) indicating that administration of a single course of antenatal corticosteroids to women at 

risk of preterm birth is an ineffective intervention, it did not increase or decrease the risk of 

fetal death in infants exposed to a single course of antenatal corticosteroids compared to 

placebo or no treatment (RR 0.98, 95%CI 0.74 to 1.30; 15 RCTs, 6774 infants). 

Fetal death was not a pre-specified outcome in the Sotiriadis 2016 systematic review 

(Sotiriadis 2016 (In editorial)) that compared the effectiveness of administration of a single 

course of antenatal corticosteroids to placebo or no treatment (prior to caesarean section) at 

term gestations. No conclusion is possible due to insufficient evidence (Table 2.6). Further 

high quality evidence is required. 

There is moderate quality evidence (Table 2.6) from the Crowther 2015 systematic review 

(Crowther 2015) suggesting a lack of effect(neither an increase or decrease in risk) of a repeat 

course(s) of antenatal corticosteroids to women at risk of preterm birth compared to no repeat 

course(s) on fetal death (average RR 0.82, 95%CI 0.24 to 2.84; 7 RCTs, 1237 infants), but 

more evidence is needed due to the imprecision of the effect. 

No conclusion is possible as there is insufficient evidence (Table 2.6) from the Brownfoot 

2013 (Brownfoot 2013) and the Utama 2016 systematic reviews (Utama 2016 (In editorial)) to 

assess the effectiveness of administration of different types of antenatal corticosteroids or 

different corticosteroid regimens (dose, frequency and timing, and route of administration) on 

the outcome of fetal death. This outcome was not reported in any randomised trials included in 

the Brownfoot systematic review and there are currently no randomised trials included within 

the Utama systematic review. Further high quality evidence is required. 

 

 

Neonatal Death 

There is high quality evidence (Table 2.6) from the Roberts 2017 systematic review (Roberts 

2017) indicating that administration of a single course of antenatal corticosteroids to women at 



 

116 

 

risk of preterm birth is an effective intervention in reducing neonatal death compared to 

placebo or no treatment (RR 0.69, 95%CI 0.59 to 0.81; 22 RCTs, 7235 infants). 

Neonatal death was not a pre-specified outcome in the Sotiriadis 2016 systematic review 

(Sotiriadis 2016 (In editorial)) that compared the effectiveness of a single course of antenatal 

corticosteroids to placebo or no treatment (prior to caesarean section) at term gestations. No 

conclusion is possible due to insufficient evidence (Table 2.6). Further high quality evidence is 

required. 

There is moderate quality evidence (Table 2.6) from the Crowther 2015 systematic review 

(Crowther 2015) suggesting a lack of effect (neither an increase or decrease in risk) of a repeat 

course(s) of antenatal corticosteroids to women at risk of preterm birth compared to no repeat 

course(s) on neonatal death (RR 0.91, 95%CI 0.62 to 1.34; 7 RCTs, 2713 infants), but more 

evidence is needed due to the imprecision of the effect. 

There is very low quality evidence (Table 2.6) from the Brownfoot 2013 systematic review 

(Brownfoot 2013) on the effectiveness of dexamethasone compared to betamethasone on the 

outcome of neonatal death, therefore it is not possible to draw any definite conclusions. Only 

four of the 12 randomised controlled trials included within the systematic review reported on 

the effect of dexamethasone compared to betamethasone on the outcome of neonatal death 

(RR 1.41, 95%CI 0.54 to 3.67, 4 RCTs 596 children). Further high quality evidence is 

required. 

No conclusion is possible as there is insufficient evidence (Table 2.6) from the Brownfoot 

2013 systematic review (Brownfoot 2013) to directly assess the effectiveness of different 

antenatal corticosteroid regimens (dosage, timing or frequency) on the outcome of neonatal 

death. Although a number of different regimens were included within the Brownfoot 

systematic review these trials compared multiple comparisons (different drugs, doses and 

timing intervals). It was not possible to determine the effect of individual comparisons. Further 

high quality evidence is required. 

There is low quality evidence (Table 2.6) from the Brownfoot 2013 systematic review 

(Brownfoot 2013) on the effectiveness of oral dexamethasone compared to intramuscular 

dexamethasone on the outcome of neonatal death, therefore it is not possible to draw any 

definite conclusions. Only one of the 12 randomised controlled trials included within the 
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systematic review reported on the effectiveness of oral dexamethasone compared to 

intramuscular dexamethasone on the outcome of neonatal death (RR 1.48, 95%CI 0.45 to 4.90; 

1 RCT, 183 infants). There are currently no randomised trials included within the Utama 2016 

systematic review (Utama 2016 (In editorial)) comparing transplacental administration of 

antenatal corticosteroids to direct fetal corticosteroid treatment. Further high quality evidence 

is required. 

Perinatal Death 

There is high quality evidence (Table 2.6) from the Roberts 2017 systematic review (Roberts 

2017) indicating that administration of a single course of antenatal corticosteroids to women at 

risk of preterm birth is an effective intervention in reducing perinatal death in infants exposed 

to a single course of antenatal corticosteroids compared to placebo or no treatment (average 

RR 0.72, 0.58 to 0.90; 14 RCTs, 6454 infants). 

There is low quality evidence (Table 2.6) from Sotiriadis 2016 review (Sotiriadis 2016 (In 

editorial)) on the effectiveness of a single course of antenatal corticosteroids compared to 

placebo or no treatment (prior to caesarean section) at term gestations on the outcome of 

perinatal death therefore it is not possible to draw any definite conclusions. The three 

randomised controlled trials included within the Sotiriadis 2016 systematic review reported on 

the effectiveness of antenatal corticosteroids compared to placebo or no treatment (prior to 

caesarean section) at term gestations on the outcome of perinatal death (average RR 0.50, 

95%CI 0.05 to 5.46; 3 RCTs, 2621 infants). Further high quality evidence is required. 

Perinatal death was not a pre-specified outcome in the Crowther 2015 systematic review 

(Crowther 2015) that compared the effectiveness of a repeat course(s) of antenatal 

corticosteroids to women at risk of preterm birth compared to no repeat course(s). No 

conclusion is possible due to insufficient evidence (Table 2.6). Further high quality evidence is 

required. This could be achieved from an individual participant data meta-analysis (IPD–MA). 

There is very low quality evidence (Table 2.6) from the Brownfoot 2013 review (Brownfoot 

2013) on the effectiveness of different antenatal corticosteroid regimens with respect to timing 

between doses on the outcome of perinatal death. Therefore it is not possible to draw any 

definite conclusions. Only one of the 12 randomised controlled trials included within the 

systematic review reported on the effectiveness of 24 mg of betamethasone (2 x 12 mg) 
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administered 12 hourly compared to 24 mg (2 x 12 mg) of betamethasone administered 24 

hourly on the outcome of perinatal death (RR 0.46, 95%CI 0.45 to 1.87; 1 RCT, 255 infants). 

Further high quality evidence is required. 

No conclusion is possible as there is insufficient evidence (Table 2.6) from the Brownfoot 

2013 (Brownfoot 2013) and the Utama 2016 systematic reviews (Utama 2016 (In editorial)) to 

assess the effectiveness of different types of antenatal corticosteroids or different 

corticosteroid regimens (dose, frequency and route of administration) on the outcome of 

perinatal death. This outcome was not reported in any randomised trials included in the 

Brownfoot systematic review and there are currently no randomised trials included within the 

Utama systematic review. Further high quality evidence is required. 

There is very low quality evidence (Table 2.6) from the Grivell 2015 review (Grivell 2015) on 

the effectiveness of repeat courses of antenatal corticosteroids compared to no antenatal 

corticosteroids on the outcome of perinatal death. Therefore it is not possible to draw any 

definite conclusions. Only one of the three randomised controlled trials included within the 

systematic review reported on the effectiveness of repeat courses of antenatal corticosteroids 

compared to no antenatal corticosteroids on the outcome of perinatal death. Further high 

quality evidence is required.  

Respiratory Distress Syndrome 

There is high quality evidence (Table 2.6) from the Roberts 2017 systematic review (Roberts 

2017) indicating that administration of a single course of antenatal corticosteroids to women at 

risk of preterm birth is an effective intervention in reducing respiratory distress syndrome in 

infants exposed to a single course of antenatal corticosteroids compared to placebo or no 

treatment (average RR 0.66, 95%CI 0.56 to 0.77; 28 RCTs, 7811 infants). 

There is low quality evidence (Table 2.6) from the Sotiriadis 2016 systematic review 

(Sotiriadis 2016 (In editorial)) on the effectiveness of administration of a single course of 

antenatal corticosteroids compared to placebo or no treatment (prior to caesarean section) at 

term gestations, on the outcome of respiratory distress syndrome, therefore it is not possible to 

draw any definite conclusions. However the three randomised controlled trials within the 

systematic review that reported on the effect of a single course of antenatal corticosteroids 

compared to placebo or no treatment on the outcome of respiratory distress syndrome 
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suggested a potential benefit (average RR 0.34, 95%CI 0.16 to 0.73; 3 RCTs, 2617 infants) but 

further high quality evidence is required. 

There is high quality evidence (Table 2.6) from the Crowther 2015 systematic review 

(Crowther 2015) indicating that administration of a repeat course(s) of antenatal 

corticosteroids is an effective intervention in reducing respiratory distress syndrome in infants 

exposed to a repeat course(s) of antenatal corticosteroids compared to no repeat course(s) (RR 

0.83, 95%CI 0.75 to 0.91; 8 RCTs, 3206 infants). 

There is moderate quality evidence (Table 2.6) from the Brownfoot 2013 systematic review 

(Brownfoot 2013)suggesting a lack of any difference in effect (neither an increase or decrease 

in risk) of dexamethasone compared to betamethasone on respiratory distress syndrome (RR 

1.06, 95%CI 0.88 to 1.27; 5 RCTs, 753 infants), but more evidence is needed due to the risk of 

bias of the included studies. 

No conclusion is possible as there is insufficient evidence (Table 2.6) from the Brownfoot 

2013 systematic review (Brownfoot 2013) to directly assess the effectiveness of administration 

of different antenatal corticosteroid dosage or frequency of dosing regimens on the outcome of 

respiratory distress syndrome. This outcome was not reported in any randomised trials 

included in the Brownfoot review. Although a number of different regimens were included 

within the Brownfoot systematic review these trials compared multiple comparisons (different 

drugs, doses and timing intervals) therefore it was not possible to determine the effect of 

individual comparisons. Further high quality evidence is required. 

There is very low quality evidence (Table 2.6) from the Brownfoot 2013 systematic review 

(Brownfoot 2013) on the effectiveness of administration of different antenatal corticosteroid 

regimens with respect to timing between doses on the outcome of respiratory distress 

syndrome, therefore it is not possible to draw any definite conclusions. Only one of the 12 

randomised controlled trials included within the systematic review reported on the 

effectiveness of 24 mg of betamethasone (2 x 12 mg) administered 12 hourly compared to 24 

mg (2 x 12 mg) of betamethasone administered 24 hourly on the outcome of respiratory 

distress syndrome (RR 0.98, 95%CI 0.69 to 1.40; 1 RCT, 242 infants) suggesting that further 

evidence is needed. 
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There is low quality evidence (Table 2.6) from the Brownfoot 2013 systematic review 

(Brownfoot 2013) on the effectiveness of oral dexamethasone compared to intramuscular 

dexamethasone on the outcome of respiratory distress syndrome, therefore it is not possible to 

draw any definite conclusions. Only one of the 12 randomised controlled trials included within 

the systematic review reported on the effectiveness of oral dexamethasone compared to 

intramuscular dexamethasone on the outcome of respiratory distress syndrome (RR 1.15, 

95%CI 0.75 to 1.77; 1 RCT, 183 infants). There are currently no randomised trials included 

within the Utama 2016 systematic review (Utama 2016 (In editorial))comparing transplacental 

administration of antenatal corticosteroids to direct fetal corticosteroid treatment. Further high 

quality evidence is required. 

2.1.5.3.3 Primary Infant as a Child outcomes: 

Survival free of any disability 

Survival free of any disability for the infant as a child was not a pre-specified outcome in the 

Roberts 2017 systematic review (Roberts 2017) that compared the effectiveness of 

administration of a single course of antenatal corticosteroids administered to women at risk of 

preterm birth to placebo or no treatment. No conclusion is possible due to insufficient 

evidence (Table 2.7). Further high quality evidence from published trials is required that could 

be derived from an IPD–MA. 

No conclusion is possible as there is insufficient evidence (Table 2.7) from the Sotiriadis 2016 

systematic review (Sotiriadis 2016 (In editorial)) to assess the effectiveness of administration 

of a single course of antenatal corticosteroids compared to placebo or no treatment (prior to 

caesarean section) at term gestations, on the outcome of survival free of any disability for the 

infant as a child. This outcome was not reported in any randomised trials included in the 

Sotiriadis systematic review. Further high quality evidence is required. 

There is high quality evidence (Table 2.7) from the Crowther 2015 systematic review 

(Crowther 2015) indicating that administration of a repeat course(s) of antenatal 

corticosteroids is an ineffective intervention, it did not increase or decrease the risk of survival 

free of any disability in childhood, among infants exposed to a repeat course(s) of antenatal 

corticosteroids compared to no repeat course(s) (RR 1.01, 95%CI 0.97 to 1.05; 2 RCTs, 3155 

children). 
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Survival free of any disability for the infant as a child was not a pre-specified outcome in the 

Brownfoot 2013 systematic review (Brownfoot 2013) that compared the effectiveness of 

administration of different types of antenatal corticosteroids or different corticosteroid 

regimens (dose, frequency and timing, and route of administration). There are currently no 

randomised trials included within the Utama systematic review (Utama 2016 (In 

editorial))comparing transplacental administration of antenatal corticosteroids to direct fetal 

corticosteroid treatment. No conclusion is possible due to insufficient evidence (Table 2.7). 

Further high quality evidence is required. 

 

Neurodevelopmental impairment 

There is low quality evidence (Table 2.7) from the Roberts 2017 systematic review (Roberts 

2017) on the effectiveness of administration of a single course of antenatal corticosteroids to 

women at risk of preterm birth compared to placebo or no treatment on the outcome of 

neurodevelopmental impairment for the infant as a child. Therefore it is not possible to draw 

any definite conclusions. Only two of the 30 randomised controlled trials included within the 

systematic review reported on the effect of a single course of antenatal corticosteroids 

compared to placebo or no treatment on the outcome of neurodevelopmental impairment (RR 

0.49, 95%CI 0.24 to 1.0, 2 RCTs, 518 children). Further high quality evidence from published 

trials is required that could be derived from an IPD–MA. 

No conclusion is possible due to insufficient evidence (Table 2.7) from the Sotiriadis 2016 

systematic review (Sotiriadis 2016 (In editorial)) to assess the effectiveness of administration 

of a single course of antenatal corticosteroids compared to placebo or no treatment (prior to 

caesarean section) at term gestations, on neurodevelopmental impairment for the infant as a 

child. This outcome was not reported in any randomised trials included in the Sotiriadis 

systematic review. Further high quality evidence is required. 

There is high quality evidence (Table 2.7) from the Crowther 2015 systematic review 

(Crowther 2015) indicating that administration of a repeat course(s) of antenatal 

corticosteroids is an ineffective intervention, it did not increase or decrease the risk of 

neurodevelopmental impairment in childhood, among infants exposed to a repeat course(s) of 
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antenatal corticosteroids compared to no repeat course(s) (RR 0.97, 95%CI 0.84 to 1.13; 3 

RCTs, 3202 children). 

No conclusion is possible due to insufficient evidence (Table 2.7) from the Brownfoot 2013 

systematic review (Brownfoot 2013) and the Utama 2016 review (Utama 2016 (In editorial)) 

to assess the effectiveness of administration of different types of antenatal corticosteroids or 

different corticosteroid regimens (dose, frequency and timing, and route of administration) on 

the outcome of neurodevelopmental impairment for the infant as a child. This outcome was 

not reported in any randomised trials included in the Brownfoot systematic review and there 

are currently no randomised trials included within the Utama systematic review. Further high 

quality evidence is required. 

2.1.5.3.4 Primary Infant as an Adult outcomes: 

Neurodevelopmental impairment 

Neurodevelopmental impairment for the infant as an adult was not a pre-specified outcome in 

the Roberts 2017 systematic review (Roberts 2017) that compared the effectiveness of 

administration of a single course of antenatal corticosteroids to women at risk of preterm birth 

to placebo or no treatment. No conclusion is possible due to insufficient evidence (Table 2.8). 

Further high quality evidence from published trials is required that could be derived from an 

IPD–MA. 

Currently none of the infants included in the Sotiriadis 2016 review (Sotiriadis 2016 (In 

editorial)) who were exposed to a single course of antenatal corticosteroids to placebo or no 

treatment (prior to caesarean section) at term gestations have reached adulthood. However this 

outcome is currently not a pre-specified outcome in the Sotiriadis 2016 systematic review. 

Further high quality evidence is required (Table 2.8). 

Currently none of the infants, included in the trials summarised in the Crowther 2015 review 

(Crowther 2015), who were exposed to repeat course(s) of antenatal corticosteroids compared 

to no repeat course(s) have reached adulthood. No conclusions can be drawn at present on 

neurodevelopmental impairment for the infant as an adult. Further high quality evidence is 

required for the infant as an adult (Table 2.8). 
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No conclusion is possible due to insufficient evidence (Table 2.8) from the Brownfoot 2013 

(Brownfoot 2013) or Utama 2016 systematic reviews (Utama 2016 (In editorial)) to assess the 

effectiveness of administration of different doses, timing or route of administration of 

antenatal corticosteroids, on the outcome of neurodevelopmental impairment for the infant as 

an adult. This outcome was not reported in any randomised trials included in the Brownfoot or 

Utama systematic reviews. Further high quality evidence is required for the infant as an adult. 

Survival free of cardio-metabolic disease (systolic blood pressure/cholesterol/Oral 

glucose tolerance test (OGTT): Fasting/30 minutes/ 120 minutes) 

Systolic blood pressure 

There is low quality evidence (Table 2.8) from the Roberts 2017 systematic review (Roberts 

2017) on the effectiveness of administration of a single course of antenatal corticosteroids to 

women at risk of preterm birth compared to placebo or no treatment on the outcome of 

survival free of cardiovascular disease (systolic blood pressure) for the infant as an adult. 

Therefore it is not possible to draw any definite conclusions. Only two of the 30 randomised 

controlled trials included within the systematic review reported on the effect of a single course 

of antenatal corticosteroids compared to placebo or no treatment on the outcome of systolic 

blood pressure for the infant as an adult (MD -1.53 mmHg, 95%CI -4.50 to 1.44; 2 RCTs, 545 

adults). Further high quality evidence from published trials is required. 

Cholesterol concentration 

There is low quality evidence (Table 2.8) from the Roberts 2017 systematic review (Roberts 

2017) on the effectiveness of administration of a single course of antenatal corticosteroids to 

women at risk of preterm birth compared to placebo or no treatment on the outcome of 

survival free of cardiovascular disease (cholesterol concentration) for the infant as an adult. 

Therefore it is not possible to draw any definite conclusions. Only two of the 30 randomised 

controlled trials included within the systematic review reported on the effect of a single course 

of antenatal corticosteroids compared to placebo or no treatment on the outcome of cholesterol 

concentration for the infant as an adult (MD -0.1 mmol/L, 95%CI -0.28 to 0.06; 1 RCT, 445 

adults). Further high quality evidence from published trials is required. 

Oral glucose tolerance test (OGTT) 
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There is low quality evidence (Table 2.8) from the Roberts 2017 systematic review (Roberts 

2017) on the effectiveness of administration of a single course of antenatal corticosteroids to 

women at risk of preterm birth compared to placebo or no treatment on the outcome of 

survival free of cardiovascular disease (OGTT) for the infant as an adult. Therefore it is not 

possible to draw any definite conclusions. Only one of the 30 randomised controlled trials 

included within the systematic review reported on the effect of a single course of antenatal 

corticosteroids compared to placebo or no treatment on the outcome of glucose tolerance on 

fasting (MD 0.01 mmol/L, 95%CI -0.09 to 0.11; 1 RCT, 432 adults) 30 minute (MD 0.19 

mmol/L, 95%CI -0.14 to 0.52; 1 RCT, 413 adults) and 120 minutes blood glucose 

concentration (MD -0.27 mmol/L, 95%CI -0.52 to -0.02; 1 RCT, 410 adults) following an oral 

glucose tolerance test. The data suggests evidence of a potential effect. Further high quality 

evidence from published trials is required. This could be achieved by follow-up of the 

randomised cohort into later life (beyond 30years)  

Currently none of the infants included in the Sotiriadis 2016 review (Sotiriadis 2016 (In 

editorial)) who were exposed to a single course of antenatal corticosteroids to placebo or no 

treatment (prior to caesarean section) at term gestations have reached adulthood. However this 

outcome is currently not a pre-specified outcome in the Sotiriadis 2016 systematic review. 

Further high quality evidence is required (Table 2.8). 

Currently none of the infants included in the Crowther 2015 review (Crowther 2015) who 

were exposed to repeat course(s) of antenatal corticosteroids compared to no repeat course(s) 

have reached adulthood. No conclusions can be drawn at present on survival free of cardio-

metabolic disease for the infant as an adult. Further high quality evidence is required (Table 

2.8). 

No conclusion is possible due to insufficient evidence (Table 2.8) from the Brownfoot 2013 

(Brownfoot 2013) and the Utama 2016 systematic reviews (Utama 2016 (In editorial)) to 

assess the effectiveness of different types of antenatal corticosteroids or different 

corticosteroid regimens (dose, frequency and timing, and route of administration) on the 

outcome of cardio-metabolic disease for the infant as an adult. This outcome was not reported 

in any randomised trials included in the Brownfoot systematic review and there are currently 

no randomised trials included within the Utama systematic review. Further high quality 

evidence is required. 
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2.1.5.3.5 Secondary maternal outcomes: 

Chorioamnionitis 

There is moderate quality evidence (Table 2.9) from the Roberts 2017 systematic review 

(Roberts 2017) suggesting a lack of effect (neither an increase or decrease in risk) of 

administration of a single course of antenatal corticosteroids to women at risk of preterm birth 

compared to placebo or no treatment on chorioamnionitis (average RR 0.83, 95%CI 0.66 to 

1.06; 15 RCTs, 5546 women), but more evidence is needed due to the risk of bias of the 

included studies. 

Chorioamnionitis was not a pre-specified outcome in the Sotiriadis 2016 systematic review 

(Sotiriadis 2016 (In editorial)) that compared the effectiveness of administration of a single 

course of antenatal corticosteroids to placebo or no treatment (prior to caesarean section) at 

term gestations. No conclusion is possible due to insufficient evidence (Table 2.9) (Insert 

LINK to GRADE Table). Further high quality evidence is required. 

There is high quality evidence (Table 2.9) from the Crowther 2015 systematic review 

(Crowther 2015) indicating a lack of effect (neither an increase or decrease in risk) of a repeat 

course(s) of antenatal corticosteroids to women at risk of preterm birth compared to no repeat 

course on chorioamnionitis (RR 1.16, 95%CI 0.92 to 1.46; 6 RCTs, 4261 women). 

No conclusion is possible due to insufficient evidence (Table 2.9) from the Brownfoot 2013 

(Brownfoot 2013) and the Utama 2016 systematic reviews (Utama 2016 (In editorial)) to 

assess the effectiveness of administration of different types of antenatal corticosteroids or 

different corticosteroid regimens (dose, frequency and timing, and route of administration) on 

the outcome of chorioamnionitis. This outcome was not reported in any randomised trials 

included in the Brownfoot systematic review and there are currently no randomised trials 

included within the Utama systematic review. Further high quality evidence is required. 

Pyrexia after trial entry requiring the use of antibiotics 

There is low quality evidence (Table 2.9) from the Roberts 2017 systematic review (Roberts 

2017) on the effectiveness of administration of a single course of antenatal corticosteroids to 

women at risk of preterm birth compared to placebo or no treatment on the outcome of pyrexia 

after trial entry requiring the use of antibiotics. Therefore it is not possible to draw any definite 
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conclusions. Only four of the 30 randomised controlled trials included within the systematic 

review reported on the effect of a single course of antenatal corticosteroids compared to 

placebo or no treatment on the outcome of pyrexia after trial entry requiring the use of 

antibiotics (RR 0.95, 95%CI 0.43 to 2.06, 4 RCTs 481 women). Further high quality evidence 

is required from published RCTs. 

Pyrexia after trial entry requiring the use of antibiotics was not a pre-specified outcome in the 

Sotiriadis 2016 systematic review (Sotiriadis 2016 (In editorial)) that compared the 

effectiveness of administration of a single course of antenatal corticosteroids to placebo or no 

treatment (prior to caesarean section) at term gestations. No conclusion is possible due to 

insufficient evidence (Table 2.9). Further high quality evidence is required. 

No conclusion is possible due to insufficient evidence (Table 2.9) from the Crowther 2015 

systematic review (Crowther 2015) to assess the effectiveness of administration of a repeat 

course(s) of antenatal corticosteroids to women at risk of preterm birth compared to no repeat 

course on pyrexia after trial entry requiring the use of antibiotics. This outcome was not 

reported in any randomised trials included in the Crowther systematic review. Further high 

quality evidence is required. 

No conclusion is possible due to insufficient evidence (Table 2.9) from the Brownfoot 2013 

(Brownfoot 2013) and the Utama 2016 systematic reviews (Utama 2016 (In editorial)) to 

assess the effectiveness of administration of different types of antenatal corticosteroids or 

different corticosteroid regimens (dose, frequency and timing, and route of administration) on 

the outcome of pyrexia after trial entry. This outcome was not reported in any randomised 

trials included in the Brownfoot systematic review and there are currently no randomised trials 

included within the Utama systematic review. Further high quality evidence is required. 

 

Intrapartum pyrexia 

There is low quality evidence (Table 2.9) from the Roberts 2017 systematic review (Roberts 

2017) on the effectiveness of administration of a single course of antenatal corticosteroids to 

women at risk of preterm birth compared to placebo or no treatment on the outcome of 

intrapartum pyrexia. Therefore it is not possible to draw any definite conclusions. Only two of 
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the 30 randomised controlled trials included within the systematic review reported on the 

effect of a single course of antenatal corticosteroids compared to placebo or no treatment on 

the outcome of intrapartum pyrexia (RR 0.66, 95%CI 0.09 to 4.89, 2 RCTs, 518 women). 

Further high quality evidence is required from published RCTs. 

Intrapartum pyrexia was not a pre-specified outcome in the Sotiriadis 2016 systematic review 

(Sotiriadis 2016 (In editorial)) that compared the effectiveness of administration of a single 

course of antenatal corticosteroids to placebo or no treatment (prior to caesarean section) at 

term gestations. No conclusion is possible due to insufficient evidence (Table 2.9). Further 

high quality evidence is required. 

No conclusion is possible due to insufficient evidence (Table 2.9) from the Crowther 2015 

systematic review (Crowther 2015) to assess the effectiveness of administration of a repeat 

course(s) of antenatal corticosteroids to women at risk of preterm birth compared to no repeat 

course on intrapartum pyrexia. This outcome was not reported in any randomised trials 

included in the Crowther systematic review. Further high quality evidence is required. 

No conclusion is possible due to insufficient evidence (Table 2.9) from the Brownfoot 2013 

(Brownfoot 2013) and the Utama 2016 systematic reviews (Utama 2016 (In editorial)) to 

assess the effectiveness of administration of different types of antenatal corticosteroids or 

different corticosteroid regimens (dose, frequency and route of administration) on the outcome 

of intrapartum pyrexia. This outcome was not reported in any randomised trials included in the 

Brownfoot systematic review and there are currently no randomised trials included within the 

Utama systematic review. Further high quality evidence is required. 

There is very low quality evidence (Table 2.9) from the Brownfoot 2013 systematic review 

(Brownfoot 2013) on the effectiveness of administration of different antenatal corticosteroid 

regimens with respect to timing between doses on the outcome of intrapartum pyrexia. 

Therefore it is not possible to draw any definite conclusions. Only one of the 12 randomised 

controlled trials included within the systematic review reported on the effectiveness of 24 mg 

of betamethasone (2 x 12 mg) administered 12 hourly compared to 24 mg (2 x 12 mg) of 

betamethasone administered 24 hourly on the outcome of intrapartum pyrexia (RR 0.71, 

95%CI 0.25 to 2.02; 1 RCT, 213 women). Further high quality evidence is required. 

Postnatal pyrexia 
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There is moderate quality evidence (Table 2.9) from the Roberts 2017 systematic review 

(Roberts 2017) suggesting a lack of effect (neither an increase or decrease in risk) of 

administration of a single course of antenatal corticosteroids to women at risk of preterm birth 

compared to placebo or no treatment on postnatal pyrexia (RR 0.92, 95%CI 0.64 to 1.33; 5 

RCTs, 1323 women), but more evidence is needed due to the imprecision of the effect. 

No conclusion is possible due to insufficient evidence (Table 2.9) from the Sotiriadis 2016 

systematic review (Sotiriadis 2016 (In editorial)) to assess the effectiveness of administration 

of a single course of antenatal corticosteroids compared to placebo or no treatment (prior to 

caesarean section) at term gestations, on postnatal pyrexia. This outcome was not reported in 

any randomised trials included in the Sotiriadis systematic review. Further high quality 

evidence is required. 

There is low quality evidence (Table 2.9) from the Crowther 2015 systematic review 

(Crowther 2015) on the effectiveness of administration of a repeat course(s) of antenatal 

corticosteroids to women at risk of preterm birth compared to no repeat course on postnatal 

pyrexia. Therefore it is not possible to draw any definite conclusions. Only one of the ten 

randomised controlled trials included within the systematic review reported on the effect of a 

repeat course(s) of antenatal corticosteroids to women at risk of preterm birth compared to no 

repeat course on postnatal pyrexia (RR 0.87, 95%CI 0.55 to 1.38, 1 RCT 982 women). Further 

high quality evidence is required. 

No conclusion is possible due to insufficient evidence (Table 2.9) from the Brownfoot 2013 

(Brownfoot 2013) and the Utama 2016 systematic reviews (Utama 2016 (In editorial)) to 

assess the effectiveness of administration of different types of antenatal corticosteroids or 

different corticosteroid regimens (dose, frequency and timing, and route of administration) on 

the outcome of postnatal pyrexia. This outcome was not reported in any randomised trials 

included in the Brownfoot systematic review and there are currently no randomised trials 

included within the Utama systematic review. Further high quality evidence is required. 

Glucose intolerance 

There is very low quality evidence (Table 2.9) from the Roberts 2017 systematic review 

(Roberts 2017) on the effectiveness of administration of a single course of antenatal 

corticosteroids to women at risk of preterm birth compared to placebo or no treatment on the 
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outcome of glucose intolerance. Therefore it is not possible to draw any definite conclusions. 

However one of the 30 randomised controlled trials included within the systematic review 

reported on the effect of a single course of antenatal corticosteroids compared to placebo or no 

treatment on the outcome of glucose intolerance and suggested a potential adverse effect on 

glucose tolerance (RR 2.71, 95%CI 1.14 to 6.46, 1 RCT 123 women). However this trial was 

conducted in high risk women (pre-eclampsia) further limiting the generalizability of the 

results (Table 2.9). Further high quality evidence is required. 

Glucose intolerance was not a pre-specified outcome in the Sotiriadis 2016 systematic review 

(Sotiriadis 2016 (In editorial))that compared the effectiveness of administration of a single 

course of antenatal corticosteroids to placebo or no treatment (prior to caesarean section) at 

term gestations. No conclusion is possible due to insufficient evidence (Table 2.9). Further 

high quality evidence is required. 

There is very low quality evidence (Table 2.9) from the Crowther 2015 systematic review 

(Crowther 2015)on the effectiveness of administration of a repeat course(s) of antenatal 

corticosteroids to women at risk of preterm birth compared to no repeat course on glucose 

intolerance (maternal hyperglycaemia). Therefore it is not possible to draw any definite 

conclusions. Only one of the ten randomised controlled trials included within the systematic 

review reported on the effect of a repeat course(s) of antenatal corticosteroids to women at risk 

of preterm birth compared to no repeat course on glucose intolerance (maternal 

hyperglycaemia) (RR 1.31, 95%CI 0.89 to 1.93, 1 RCT, 492 women). Further high quality 

evidence is required. 

No conclusion is possible due to insufficient evidence (Table 2.9) from the Brownfoot 2013 

(Brownfoot 2013)and the Utama 2016 systematic reviews (Utama 2016 (In editorial))to assess 

the effectiveness of administration of different types of antenatal corticosteroids or different 

corticosteroid regimens (dose, frequency and timing, and route of administration) on the 

outcome of glucose intolerance. This outcome was not reported in any randomised trials 

included in the Brownfoot systematic review and there are currently no randomised trials 

included within the Utama systematic review. Further high quality evidence is required. 

Breastfeeding 
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Breastfeeding was not a pre-specified outcome in the Roberts 2017 systematic review (Roberts 

2017) that compared the effectiveness of administration of a single course of antenatal 

corticosteroids to placebo or no treatment. No conclusion is possible due to insufficient 

evidence (Table 2.9). Further high quality evidence is required. 

Breastfeeding was not a pre-specified outcome in the Sotiriadis 2016 systematic review 

(Sotiriadis 2016 (In editorial)) that compared the effectiveness of administration of a single 

course of antenatal corticosteroids to placebo or no treatment (prior to caesarean section) at 

term gestations. No conclusion is possible due to insufficient evidence (Table 2.9). Further 

high quality evidence is required. 

Breastfeeding was not a pre-specified outcome in the Crowther 2015 systematic review 

(Crowther 2015) that compared the effectiveness of administration of a repeat course(s) of 

antenatal corticosteroids to women at risk of preterm birth compared to no repeat course(s). 

No conclusion is possible due to insufficient evidence (Table 2.9). Further high quality 

evidence is required. 

Breastfeeding was not a pre-specified outcome in the Brownfoot 2013 systematic review 

(Brownfoot 2013) that compared the effectiveness of administration of different types of 

antenatal corticosteroids or different corticosteroid regimens (dose, frequency and timing, and 

route of administration). There are currently no randomised trials included within the Utama 

2016 systematic review (Utama 2016 (In editorial)) comparing transplacental administration 

of antenatal corticosteroids to direct fetal corticosteroid treatment. No conclusion is possible 

due to insufficient evidence (Table 2.9). Further high quality evidence is required. 

2.1.5.3.6 Secondary infant outcomes: 

Intraventricular haemorrhage 

There is moderate quality evidence (Table 2.10) from the Roberts 2017 systematic review 

(Roberts 2017) suggesting effectiveness of administration of a single course of antenatal 

corticosteroids to women at risk of preterm birth compared to placebo or no treatment on 

intraventricular haemorrhage (RR 0.55, 95%CI 0.40 to 0.76; 16 RCTs, 6093 infants), but more 

evidence is needed due to publication bias. 
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Intraventricular haemorrhage was not a pre-specified outcome in the Sotiriadis 2016 

systematic review (Sotiriadis 2016 (In editorial)) that compared the effectiveness of 

administration of a single course of antenatal corticosteroids to placebo or no treatment (prior 

to caesarean section) at term gestations. No conclusion is possible due to insufficient evidence 

(Table 2.10). Further high quality evidence is required. 

There is high quality evidence (Table 2.10) from the Crowther 2015 systematic review 

(Crowther 2015) indicating a lack of effect (neither an increase or decrease in risk) of a repeat 

course(s) of antenatal corticosteroids to women at risk of preterm birth compared to no repeat 

course on intraventricular haemorrhage (RR 0.94, 95%CI 0.75 to 1.18; 6 RCTs, 3065 infants). 

There is low quality evidence (Table 2.10) from the Brownfoot 2013 systematic review 

(Brownfoot 2013) on the effectiveness of administration of dexamethasone compared to 

betamethasone on the outcome of intraventricular haemorrhage therefore it is not possible to 

draw any definite conclusions. However only four of the 12 randomised controlled trials 

included within the systematic review reported on the effect of dexamethasone compared to 

betamethasone on the outcome of intraventricular haemorrhage and suggested a potential 

benefit (RR 0.44, 95%CI 0.21 to 0.92, 4 RCTs 549 infants). Further high quality evidence is 

required. 

No conclusion is possible due to insufficient evidence (Table 2.10) from the Brownfoot 2013 

systematic review (Brownfoot 2013) to directly assess the effectiveness of administration of 

different antenatal corticosteroid regimens (dosage or frequency) on the outcome of 

intraventricular haemorrhage. Although a number of different regimens were included within 

the Brownfoot systematic review these trials compared multiple comparisons (different drugs, 

doses and timing intervals).Therefore it was not possible to determine the effect of individual 

comparisons. Further high quality evidence is required. 

There is very low quality evidence (Table 2.10) from the Brownfoot 2013 systematic review 

(Brownfoot 2013) on the effectiveness of administration of different antenatal corticosteroid 

regimens with respect to timing between doses on the outcome of intraventricular 

haemorrhage. Therefore it is not possible to draw any definite conclusions. Only one of the 12 

randomised controlled trials included within the systematic review reported on the 

effectiveness of 24 mg of betamethasone (2 x 12 mg) administered 12 hourly compared to 24 

mg (2 x 12 mg) of betamethasone administered 24 hourly on the outcome of intraventricular 
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haemorrhage (RR 1.40, 95%CI 0.76 to 2.56; 1 RCT, 135 infants). Further high quality 

evidence is required. 

There is very low quality evidence (Table 2.10) from the Brownfoot 2013 systematic review 

(Brownfoot 2013) on the effectiveness of administration of oral dexamethasone compared to 

intramuscular dexamethasone on the outcome of intraventricular haemorrhage. Therefore it is 

not possible to draw any definite conclusions. Only one of the 12 randomised controlled trials 

included within the systematic review reported on the effectiveness of oral dexamethasone 

compared to intramuscular dexamethasone on the outcome of intraventricular haemorrhage 

(RR 4.24, 95%CI 0.96 to 18.83; 1 RCT, 183 infants). There are currently no randomised trials 

included within the Utama 2016 systematic review (Utama 2016 (In editorial)) comparing 

transplacental administration of antenatal corticosteroids to direct fetal corticosteroid 

treatment. Further high quality evidence is required. 

 

 

 

 

 

 

Birthweight (z scores) 

Only one (Crowther 2015) of the six included systematic reviews reported on birthweight z 

scores. There is high quality evidence (Table 2.10) from the Crowther 2015 systematic review 

(Crowther 2015) indicating a lack of effect (neither an increase or decrease in risk) of a repeat 

course(s) of antenatal corticosteroids to women at risk of preterm birth compared to no repeat 

course on birthweight z scores (MD -0.11, 95%CI -0.23 to 0.00; 2 RCTs, 1256 infants). 

Birthweight (means) 
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There is high quality evidence (Table 2.10) from the Roberts 2017 systematic review (Roberts 

2017) indicating a lack of effect (neither an increase or decrease in risk) of administration of a 

single course of antenatal corticosteroids to women at risk of preterm birth compared to 

placebo or no treatment on mean birthweight (MD 17.42 grams, 95%CI -39.87 grams to 5.02 

grams; 16 RCTs, 6182 infants). 

Birthweight (mean) was not a pre-specified outcome in the Sotiriadis 2016 systematic review 

(Sotiriadis 2016 (In editorial)) that compared the effectiveness of administration of a single 

course of antenatal corticosteroids to placebo or no treatment (prior to caesarean section) at 

term gestations. No conclusion is possible due to insufficient evidence (Table 2.10). Further 

high quality evidence is required. 

There is high quality evidence (Table 2.10) from the Crowther 2015 systematic review 

(Crowther 2015) indicating an effect (reduction in birth weight) of a repeat course(s) of 

antenatal corticosteroids to women at risk of preterm birth compared to no repeat course on 

mean birthweight (MD -75.79 grams, 95%CI -117.63 grams to -33.96 grams; 9 RCTs, 5626 

infants). 

There is moderate quality evidence (Table 2.10) from the Brownfoot 2013 systematic review 

(Brownfoot 2013) suggesting a lack of any difference in effect (neither an increase or decrease 

in risk) of dexamethasone compared to betamethasone on mean birthweight (MD 0.01 Kg, 

95%CI -0.11 Kg to 0.12 Kg; 5 RCTs, 734 infants), but more evidence is needed due to the risk 

of bias in the included studies. 

No conclusion is possible due to insufficient evidence (Table 2.10) from the Brownfoot 2013 

systematic review (Brownfoot 2013) to directly assess the effectiveness of administration of 

different antenatal corticosteroid regimens (dosage or frequency) on the outcome of mean 

birthweight. Although a number of different regimens were included within the Brownfoot 

systematic review these trials compared multiple comparisons (different drugs, doses and 

timing intervals) therefore it was not possible to determine the effect of individual 

comparisons. Further high quality evidence is required. 

There is very low quality evidence (Table 2.10) from the Brownfoot 2013 systematic review 

(Brownfoot 2013)on the effectiveness of administration of different antenatal corticosteroid 

regimens with respect to timing between doses on the outcome of mean birthweight, therefore 
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it is not possible to draw any definite conclusions. Only one of the 12 randomised controlled 

trials included within the systematic review reported on the effectiveness of 24 mg of 

betamethasone (2 x 12 mg) administered 12 hourly compared to 24 mg (2 x 12 mg) of 

betamethasone administered 24 hourly on the outcome of mean birthweight (MD 84 grams, 

95%CI -144.63 grams to 312.63 grams; 1 RCT, 255 infants). Further high quality evidence is 

required. 

There is very low quality evidence (Table 2.10) from the Brownfoot 2013 systematic review 

(Brownfoot 2013) on the effectiveness of administration of oral dexamethasone compared to 

intramuscular dexamethasone on the outcome of mean birthweight, therefore it is not possible 

to draw any definite conclusions. Only one of the 12 randomised controlled trials included 

within the systematic review reported on the effectiveness of oral dexamethasone compared to 

intramuscular dexamethasone on the outcome of mean birthweight (MD 0.05 Kg, 95%CI -0.17 

Kg to 0.27 Kg; 1 RCT, 183 infants). There are currently no randomised trials included within 

the Utama 2016 systematic review (Utama 2016 (In editorial)) comparing transplacental 

administration of antenatal corticosteroids to direct fetal corticosteroid treatment. Further high 

quality evidence is required. 

Bronchopulmonary dysplasia (chronic lung disease) 

There is moderate quality evidence (Table 2.10) from the Roberts 2017 systematic review 

(Roberts 2017) suggesting a lack of effect (neither an increase or decrease in risk) of 

administration of administration of a single course of antenatal corticosteroids to women at 

risk of preterm birth compared to placebo or no treatment on bronchopulmonary dysplasia (RR 

0.86, 95%CI 0.42 to 1.79; 6 RCTs, 818 infants), but more evidence is needed from published 

trials due to inconsistency in the included studies. 

No conclusion is possible due to insufficient evidence (Table 2.10) from the Sotiriadis 2016 

systematic review (Sotiriadis 2016 (In editorial)) to assess the effectiveness of administration 

of a single course of antenatal corticosteroids compared to placebo or no treatment (prior to 

caesarean section) at term gestations, on bronchopulmonary dysplasia. This outcome was not 

reported in any randomised trials included in the Sotiriadis systematic review. Further high 

quality evidence is required. 
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There is high quality evidence (Table 2.10) from the Crowther 2015 systematic review 

(Crowther 2015) indicating lack of effect (neither an increase or decrease in risk) of a repeat 

course(s) of antenatal corticosteroids to women at risk of preterm birth compared to no repeat 

course on bronchopulmonary dysplasia (RR 0.94, 95%CI 0.75 to 1.18; 6 RCTs, 3065 infants). 

There is very low quality evidence (Table 2.10) from the Brownfoot 2013 systematic review 

(Brownfoot 2013) on the effectiveness of administration of dexamethasone compared to 

betamethasone on the outcome of bronchopulmonary dysplasia (chronic lung disease). 

Therefore it is not possible to draw any definite conclusions. Only two of the 12 randomised 

controlled trials included within the systematic review reported on the effect of 

dexamethasone compared to betamethasone on the outcome of bronchopulmonary dysplasia 

(RR 2.50, 95%CI 0.10 to 61.34, 2 RCTs 464 infants). Further high quality evidence is 

required. 

No conclusion is possible due to insufficient evidence (Table 2.10) from the Brownfoot 2013 

systematic review (Brownfoot 2013) to directly assess the effectiveness of administration of 

different antenatal corticosteroid regimens (dosage or frequency, and route of administration) 

on the outcome of bronchopulmonary dysplasia (chronic lung disease). Although a number of 

different regimens were included within the Brownfoot systematic review these trials 

compared multiple comparisons (different drugs, doses and timing intervals). Therefore it was 

not possible to determine the effect of individual comparisons. There are currently no 

randomised trials included within the Utama 2016 systematic review (Utama 2016 (In 

editorial)) comparing transplacental administration of antenatal corticosteroids to direct fetal 

corticosteroid treatment. Further high quality evidence is required. 

There is very low quality evidence (Table 2.10) from the Brownfoot 2013 systematic review 

(Brownfoot 2013) on the effectiveness of administration of different antenatal corticosteroid 

regimens with respect to timing between doses on the outcome of bronchopulmonary 

dysplasia (chronic lung disease). Therefore it is not possible to draw any definite conclusions. 

Only one of the 12 randomised controlled trials included within the systematic review reported 

on the effectiveness of 24 mg of betamethasone (2 x 12 mg) administered 12 hourly compared 

to 24 mg (2 x 12 mg) of betamethasone administered 24 hourly on the outcome of 

bronchopulmonary dysplasia (chronic lung disease) (RD 0.79, 95%CI 0.49 to 1.26; 1 RCT, 

230 infants). Further high quality evidence is required. 
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Necrotising enterocolitis 

There is high quality evidence (Table 2.10) from the Roberts 2017 systematic review (Roberts 

2017) indicating that administration of a single course of antenatal corticosteroids to women at 

risk of preterm birth is an effective intervention in reducing necrotising enterocolitis (RR 0.50, 

95%CI 0.32 to 0.78; 10 RCTs, 4702 infants). 

Necrotising enterocolitis was not a pre-specified outcome in the Sotiriadis 2016 systematic 

review (Sotiriadis 2016 (In editorial)) that compared the effectiveness of administration of a 

single course of antenatal corticosteroids to placebo or no treatment (prior to caesarean 

section) at term gestations. No conclusion is possible due to insufficient evidence (Table 2.10). 

Further high quality evidence is required. 

There is moderate quality evidence (Table 2.10) from the Crowther 2015 systematic review 

(Crowther 2015) suggesting a lack of effect (neither an increase or decrease in risk) of a repeat 

course(s) of antenatal corticosteroids to women at risk of preterm birth compared to no repeat 

course(s) on necrotising enterocolitis (average RR 0.74, 95%CI 0.51 to 1.08; 8 RCTs, 5394 

infants), but more evidence is needed due to the imprecision of the effect. Further high quality 

evidence is required. 

There is low quality evidence (Table 2.10) from the Brownfoot 2013 systematic review 

(Brownfoot 2013) on the effectiveness of administration of dexamethasone compared to 

betamethasone on the outcome of necrotising enterocolitis, therefore it is not possible to draw 

any definite conclusions. Only three of the 12 randomised controlled trials included within the 

systematic review reported on the effect of dexamethasone compared to betamethasone on the 

outcome of necrotising enterocolitis (RR 1.29, 95%CI 0.38 to 4.40, 3 RCTs, 598 infants). 

Further high quality evidence is required. 

No conclusion is possible due to insufficient evidence (Table 2.10) from the Brownfoot 2013 

systematic review (Brownfoot 2013) to directly assess the effectiveness of administration of 

different antenatal corticosteroid dosage or frequency of dosing regimens on the outcome of 

necrotising enterocolitis (this outcome was not reported in any randomised trials included in 

the Brownfoot review). Although a number of different regimens were included within the 

Brownfoot systematic review these trials compared multiple comparisons (different drugs, 
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doses and timing intervals) therefore it was not possible to determine the effect of individual 

comparisons. Further high quality evidence is required. 

There is very low quality evidence (Table 2.10) from the Brownfoot 2013 systematic review 

(Brownfoot 2013) on the effectiveness of administration of different antenatal corticosteroid 

regimens with respect to timing between doses on the outcome of necrotising enterocolitis. 

Therefore it is not possible to draw any definite conclusions. Only one of the 12 randomised 

controlled trials included within the systematic review reported on the effectiveness of 24 mg 

of betamethasone (2 x 12 mg) administered 12 hourly compared to 24 mg (2 x 12 mg) of 

betamethasone administered 24 hourly on the outcome of necrotising enterocolitis (RR 9.20, 

95%CI 0.55 to 154.92; 1 RCT, 231 infants). Further high quality evidence is required. 

There is low quality evidence (Table 2.10) from the Brownfoot 2013 systematic review 

(Brownfoot 2013) on the effectiveness of administration of oral dexamethasone compared to 

intramuscular dexamethasone on the outcome of necrotising enterocolitis, therefore it is not 

possible to draw any definite conclusions. Only one of the 12 randomised controlled trials 

included within the systematic review reported on the effectiveness of oral dexamethasone 

compared to intramuscular dexamethasone on the outcome of necrotising enterocolitis (RR 

5.09, 95%CI 0.63 to 41.45; 1 RCT, 183 infants). There are currently no randomised trials 

included within the Utama 2016 systematic review (Utama 2016 (In editorial)) comparing 

transplacental administration of antenatal corticosteroids to direct fetal corticosteroid 

treatment. Further high quality evidence is required. 

 

 

 

Admission to neonatal intensive care unit (NICU) 

There is moderate quality evidence (Table 2.10) from the Roberts 2017 systematic review 

(Roberts 2017) suggesting effectiveness of administration of a single course of antenatal 

corticosteroids to women at risk of preterm birth compared to placebo or no treatment on 

reduced admission to NICU (RR 0.91, 95%CI 0.84 to 0.98; 7 RCTs, 3850 infants), but more 

evidence from published trials is needed due to the risk of bias (trials were not blinded to the 
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intervention therefore downgraded) in the included studies. This could be achieved by an 

individual participant data meta-analysis (IPD–MA). 

There is very low quality evidence (Table 2.10) from the Sotiriadis 2016 systematic review 

(Sotiriadis 2016 (In editorial)) on the effectiveness of administration of a single course of 

antenatal corticosteroids compared to placebo or no treatment (prior to caesarean section) at 

term gestations, on the outcome of admission to NICU. Therefore it is not possible to draw 

any definite conclusions. However the one randomised controlled trial within the systematic 

review that reported on the effect of a single course of antenatal corticosteroids compared to 

placebo or no treatment on the outcome of admission to NICU suggest a potential benefit. 

Two of the three trials report on admission to the NICU for respiratory complications (RR 

0.30, 95%CI 0.11 to 0.78; 2 RCTs, 2169 infants) and one of the three trials reports on 

admission to neonatal intensive care for any indication (RR 0.14, 95%CI 0.03 to 0.61; 1 RCT, 

246 infants). Further high quality evidence is required. 

There is high quality evidence (Table 2.10) from the Crowther 2015 systematic review 

(Crowther 2015) indicating lack of effect (neither an increase or decrease in risk) of a repeat 

course(s) of antenatal corticosteroids to women at risk of preterm birth compared to no repeat 

course on admission to NICU (RR 1.01, 95%CI 0.95 to 1.07; 2 RCTs, 3448 infants). 

There is very low quality evidence (Table 2.10) from the Brownfoot 2013 systematic review 

(Brownfoot 2013) on the effectiveness of administration of dexamethasone compared to 

betamethasone on the outcome of admission to NICU. Therefore it is not possible to draw any 

definite conclusions. Only two of the 12 randomised controlled trials included within the 

systematic review reported on the effect of dexamethasone compared to betamethasone on the 

outcome of admission to NICU (RR 1.72, 95%CI 0.44 to 6.72, 2 RCTs 345 infants). Further 

high quality evidence is required. 

No conclusion is possible due to insufficient evidence (Table 2.10) from the Brownfoot 2013 

systematic review (Brownfoot 2013) to directly assess the effectiveness of administration of 

different antenatal corticosteroid regimens (dosage, frequency, and route of administration) on 

the outcome of admission to NICU. Although a number of different regimens were included 

within the Brownfoot systematic review these trials compared multiple comparisons (different 

drugs, doses and timing intervals). Therefore it was not possible to determine the effect of 

individual comparisons. There are currently no randomised trials included within the Utama 
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2016 systematic review (Utama 2016 (In editorial)) comparing transplacental administration 

of antenatal corticosteroids to direct fetal corticosteroid treatment. Further high quality 

evidence is required. 

There is very low quality evidence (Table 2.10) from the Brownfoot 2013 systematic review 

(Brownfoot 2013) on the effectiveness of administration of different antenatal corticosteroid 

regimens with respect to timing between doses on the outcome of admission to NICU. 

Therefore it is not possible to draw any definite conclusions. Only one of the 12 randomised 

controlled trials included within the systematic review reported on the effectiveness of 24 mg 

of betamethasone (2 x 12 mg) administered 12 hourly compared to 24 mg (2 x12 mg) of 

betamethasone administered 24 hourly on the outcome of admission to NICU (RR 0.89, 

95%CI 0.79 to 1.0; 1 RCT, 247 infants). Further high quality evidence is required. 

Composite of serious infant outcomes 

Only two reviews (Crowther 2015; Utama 2016 (In editorial)) included a composite of serious 

infant outcomes as an outcome in their systematic review and only one of these reviews 

(Crowther 2015) included data.  

There is high quality evidence (Table 2.10) from the Crowther 2015 systematic review 

(Crowther 2015) indicating that administration of a repeat course(s) of antenatal 

corticosteroids is an effective intervention in reducing a composite of serious infant outcomes 

in infants exposed to a repeat course(s) of antenatal corticosteroids compared to no repeat 

course(s) (RR 0.84, 95%CI 0.75 to 0.94; 7 RCTs, 5094 infants). 

There are currently no randomised trials included within the Utama 2016 systematic review 

(Utama 2016 (In editorial)) comparing transplacental administration of antenatal 

corticosteroids to direct fetal corticosteroid treatment (Table 2.10). Further high quality 

evidence is required. 

Systemic infection in the first 48 hours of life 

There is moderate quality evidence (Table 2.10) from the Roberts 2017 systematic review 

(Roberts 2017) suggesting effectiveness of administration of a single course of antenatal 

corticosteroids to women at risk of preterm birth compared to placebo or no treatment on 

systemic infection in the first 48 hours of life (RR 0.60, 95%CI 0.41 to 0.88; 8 RCTs, 1753 
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infants), but more evidence is needed from published trials due to the risk of bias (3/8 trials 

were not blinded to the intervention therefore downgraded) in the included studies. This could 

be achieved by an individual participant data meta-analysis (IPD–MA). 

Systemic infection in the first 48 hours of life was not a pre-specified outcome in the Sotiriadis 

2016 systematic review (Sotiriadis 2016 (In editorial)) that compared the effectiveness of 

administration of a single course of antenatal corticosteroids to placebo or no treatment (prior 

to caesarean section) at term gestations. No conclusion is possible due to insufficient evidence 

(Table 2.10). Further high quality evidence is required. 

There is moderate quality evidence (Table 2.10) from the Crowther 2015 systematic review 

(Crowther 2015) suggesting a lack of effect (neither an increase or decrease in risk) of a repeat 

course(s) of antenatal corticosteroids to women at risk of preterm birth compared to no repeat 

course(s) on systemic infection in the first 48 hours of life (RR 0.93, 95%CI 0.79 to 1.11; 3 

RCTs, 1544 infants), but more evidence is needed due to the risk of bias in the included 

studies. 

There is low quality evidence (Table 2.10) from the Brownfoot 2013 systematic review 

(Brownfoot 2013) on the effectiveness of administration of dexamethasone compared to 

betamethasone on the outcome of systemic infection in the first 48 hours of life. Therefore it is 

not possible to draw any definite conclusions. Only two of the 12 randomised controlled trials 

included within the systematic review reported on the effect of dexamethasone compared to 

betamethasone on the outcome of systemic infection in the first 48 hours of life (RR 1.30, 

95%CI 0.78 to 2.19, 2 RCTs 516 infants). Further high quality evidence is required. 

No conclusion is possible due to insufficient evidence (Table 2.10) from the Brownfoot 2013 

systematic review (Brownfoot 2013)to directly assess the effectiveness of administration of 

different antenatal corticosteroid dosage or frequency of dosing regimens on the outcome of 

systemic infection in the first 48 hours of life. This outcome was not reported in any 

randomised trials included in the Brownfoot review. Although a number of different regimens 

were included within the Brownfoot systematic review these trials compared multiple 

comparisons (different drugs, doses and timing intervals). Therefore it was not possible to 

determine the effect of individual comparisons. Further high quality evidence is required. 
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There is very low quality evidence (Table 2.10) from the Brownfoot 2013 systematic review 

(Brownfoot 2013) on the effectiveness of administration of different antenatal corticosteroid 

regimens with respect to timing between doses on the outcome of systemic infection in the 

first 48 hours of life. Therefore it is not possible to draw any definite conclusions. Only one of 

the 12 randomised controlled trials included within the systematic review reported on the 

effectiveness of 24 mg of betamethasone (2 x12 mg) administered 12 hourly compared to 24 

mg (2 x 12 mg) of betamethasone administered 24 hourly on the outcome of systemic 

infection in the first 48 hours of life (RR 1.15, 95%CI 0.47 to 2.81; 1 RCT, 236 infants). 

Further high quality evidence is required. 

There is low quality evidence (Table 2.10) from the Brownfoot 2013 systematic review 

(Brownfoot 2013) on the effectiveness of administration of oral dexamethasone compared to 

intramuscular dexamethasone on the outcome of systemic infection in the first 48 hours of life. 

Therefore it is not possible to draw any definite conclusions. Only one of the 12 randomised 

controlled trials included within the systematic review reported on the effectiveness of oral 

dexamethasone compared to intramuscular dexamethasone on the outcome of systemic 

infection in the first 48 hours of life and suggested a potential effect (increased systemic 

infections with oral dexamethasone compared with intramuscular dexamethasone) (RR 8.48, 

95%CI 1.11 to 64.93; 1 RCT, 183 infants). There are currently no randomised trials included 

within the Utama 2016 systematic review (Utama 2016 (In editorial)) comparing 

transplacental administration of antenatal corticosteroids to direct fetal corticosteroid 

treatment. Further high quality evidence is required. 

 

2.1.5.3.7 Secondary infant as a child outcomes: 

Total deaths 

There is low quality evidence (Table 2.11) from the Roberts 2017 systematic review (Roberts 

2017) on the effectiveness of administration of a single course of antenatal corticosteroids to 

women at risk of preterm birth compared to placebo or no treatment on the outcome of total 

deaths in the infant as a child. Therefore it is not possible to draw any definite conclusions. 

Only four of the 30 randomised controlled trials included within the systematic review 

reported on the effect of a single course of antenatal corticosteroids compared to placebo or no 
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treatment on the outcome of total deaths (RR 0.68, 95%CI 0.36 to 1.27, 4 RCTs 1010 

children). Further high quality evidence from published trials is required. 

Total deaths in the infant as a child, was not a pre-specified outcome in the Sotiriadis 2016 

systematic review (Sotiriadis 2016 (In editorial)) that compared the effectiveness of 

administration of a single course of antenatal corticosteroids to placebo or no treatment (prior 

to caesarean section) at term gestations. No conclusion is possible due to insufficient evidence 

(Table 2.11). Further high quality evidence is required. 

There is high quality evidence (Table 2.11) from the Crowther 2015 systematic review 

(Crowther 2015) indicating a lack of effect (neither an increase or decrease in risk) of 

administration of a repeat course(s) of antenatal corticosteroids to women at risk of preterm 

birth compared to no repeat course on total deaths in the infant as a child (RR 1.06, 95%CI 

0.80 to 1.41; 4 RCTs, 4370 infants). 

No conclusion is possible due to insufficient evidence (Table 2.11) from the Brownfoot 2013 

(Brownfoot 2013) and the Utama 2016 systematic reviews (Utama 2016 (In editorial)) to 

assess the effectiveness of administration of different types of antenatal corticosteroids or 

different corticosteroid regimens (dose, frequency and timing, and route of administration) on 

the outcome of total deaths in the infant as a child. This outcome was not reported in any 

randomised trials included in the Brownfoot systematic review and there are currently no 

randomised trials included within the Utama 2016 systematic review. Further high quality 

evidence is required. 

Body size measurements (including z scores/means for weight, height, head 

circumference and body mass index (BMI)) 

Only two (Crowther 2015 (Crowther 2015), Utama 2016 (Utama 2016 (In editorial))) of the 

six included systematic reviews in this Overview reported on body size measurements z scores 

on the infant as a child (Table 2.11). There are currently no randomised trials included within 

the Utama 2016 systematic review comparing transplacental administration of antenatal 

corticosteroids to direct fetal corticosteroid treatment. Further high quality evidence is 

required. 

Weight (z score) 



 

143 

 

There is moderate quality evidence (Table 2.11) from the Crowther 2015 systematic review 

(Crowther 2015) suggesting a lack of effect(neither an increase or decrease in risk) of a repeat 

course(s) of antenatal corticosteroids to women at risk of preterm birth compared to no repeat 

course(s) on body size measurements on the infant as a child (weight z score) (MD -0.03, 

95%CI -0.19 to 0.13, 1 RCT 1047 children), but more evidence from published trials is needed 

due to the limited number of included studies. 

Height (z score) 

There is high quality evidence (Table 2.11) from the Crowther 2015 systematic review 

(Crowther 2015) indicating a lack of effect (neither an increase or decrease in risk) of a repeat 

course(s) of antenatal corticosteroids to women at risk of preterm birth compared to no repeat 

course on body size measurements on the infant as a child (height z score) (MD -0.04, 95%CI 

-0.17 to 0.09; 2 RCTs, 1290 children). 

Head circumference (z score) 

There is high quality evidence (Table 2.11) from the Crowther 2015 systematic review 

(Crowther 2015) indicating a lack of effect (neither an increase or decrease in risk) of a repeat 

course(s) of antenatal corticosteroids to women at risk of preterm birth compared to no repeat 

course on body size measurements on the infant as a child (head circumference z score) (MD 

0.04, 95%CI -0.09 to 0.18; 2 RCTs, 1290 children). 

 

Weight (mean) 

There is moderate quality evidence (Table 2.11) from the Roberts 2017 systematic review 

(Roberts 2017) suggesting a lack of effect of (neither an increase or decrease in risk) 

administration of a single course of antenatal corticosteroids to women at risk of preterm birth 

compared to placebo or no treatment on body size measurements on the infant as a child 

(mean weight) (MD 0.3 Kg, 95%CI -0.39 Kg to 1 Kg; 2 RCTs, 333 children), but more 

evidence from published trials is needed due to the imprecision of the included studies. 

Body size measurements on the infant as a child (mean birthweight) was not a pre-specified 

outcome in the Sotiriadis 2016 systematic review (Sotiriadis 2016 (In editorial)) that 
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compared the effectiveness of administration of a single course of antenatal corticosteroids to 

placebo or no treatment (prior to caesarean section) at term gestations. No conclusion is 

possible due to insufficient evidence (Table 2.11). Further high quality evidence is required. 

There is high quality evidence (Table 2.11) from the Crowther 2015 systematic review 

(Crowther 2015) indicating a lack of effect (neither an increase or decrease in risk) of a repeat 

course(s) of antenatal corticosteroids to women at risk of preterm birth compared to no repeat 

course on body size measurements on the infant as a child (mean weight) (MD -0.03 Kg, 

95%CI -0.21 to 0.15; 3 RCTs, 1776 children). 

No conclusion is possible due to insufficient evidence (Table 2.11) from the Brownfoot 2013 

(Brownfoot 2013) and the Utama 2016 systematic reviews (Utama 2016 (In editorial)) to 

assess the effectiveness of administration of different types of antenatal corticosteroids or 

different corticosteroid regimens (dose, frequency and timing, and route of administration) on 

the outcome of body size measurements on the infant as a child (mean weight). This outcome 

was not reported in any randomised trials included in the Brownfoot systematic review and 

there are currently no randomised trials included within the Utama 2016 systematic review. 

Further high quality evidence is required. 

Height (mean) 

There is high quality evidence (Table 2.11) from the Roberts 2017 systematic review  (Roberts 

2017) indicating a lack of effect (neither an increase or decrease in risk) of administration of a 

single course of antenatal corticosteroids to women at risk of preterm birth compared to 

placebo or no treatment on body size measurements on the infant as a child (mean height) 

(MD 1.02 cm, 95%CI -0.26 cm to 2.29 cm; 2 RCTs, 334 children). 

Body size measurements on the infant as a child (mean height) was not a pre-specified 

outcome in the Sotiriadis 2016 systematic review (Sotiriadis 2016 (In editorial)) that 

compared the effectiveness of administration of a single course of antenatal corticosteroids to 

placebo or no treatment (prior to caesarean section) at term gestations. No conclusion is 

possible due to insufficient evidence (Table 2.11). Further high quality evidence is required. 

There is high quality evidence (Table 2.11) from the Crowther 2015 systematic review 

(Crowther 2015) indicating a lack of effect (neither an increase or decrease in risk) of a repeat 
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course(s) of antenatal corticosteroids to women at risk of preterm birth compared to no repeat 

course on body size measurements on the infant as a child (mean height) (MD -0.13 cm, 

95%CI -0.55 to 0.30; 3 RCTs, 1776 children). 

No conclusion is possible due to insufficient evidence (Table 2.11) from the Brownfoot 2013 

(Brownfoot 2013) and the Utama 2016 systematic reviews (Utama 2016 (In editorial)) to 

assess the effectiveness of administration of different types of antenatal corticosteroids or 

different corticosteroid regimens (dose, frequency and timing, and route of administration) on 

the outcome of body size measurements on the infant as a child (mean height). This outcome 

was not reported in any randomised trials included in the Brownfoot systematic review and 

there are currently no randomised trials included within the Utama 2016 systematic review. 

Further high quality evidence is required. 

Head circumference (mean) 

There is high quality evidence (Table 2.11) from the Roberts 2017 systematic review (Roberts 

2017) indicating a lack of effect (neither an increase or decrease in risk) of administration of a 

single course of antenatal corticosteroids to women at risk of preterm birth compared to 

placebo or no treatment on body size measurements on the infant as a child (mean head 

circumference) (MD -0.27 cm, 95%CI -0.08 cm to 0.63 cm; 2 RCTs, 328 children). 

Body size measurements on the infant as a child (mean head circumference) was not a pre-

specified outcome in the Sotiriadis 2016 systematic review (Sotiriadis 2016 (In editorial)) that 

compared the effectiveness of administration of a single course of antenatal corticosteroids to 

placebo or no treatment (prior to caesarean section) at term gestations. No conclusion is 

possible due to insufficient evidence (Table 2.11). Further high quality evidence is required. 

There is high quality evidence (Table 2.11) from the Crowther 2015 systematic review 

(Crowther 2015) indicating a lack of effect (neither an increase or decrease in risk) of a repeat 

course(s) of antenatal corticosteroids to women at risk of preterm birth compared to no repeat 

course on body size measurements on the infant as a child (mean head circumference) (MD -

0.05 cm, 95%CI -0.22 cm to 0.11 cm; 3 RCTs, 1776 children). 

No conclusion is possible due to insufficient evidence (Table 2.11) from the Brownfoot 2013 

(Brownfoot 2013) and the Utama 2016 systematic reviews (Utama 2016 (In editorial)) to 
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assess the effectiveness of administration of different types of antenatal corticosteroids or 

different corticosteroid regimens (dose, frequency and timing, and route of administration) on 

the outcome of body size measurements on the infant as a child (mean height). This outcome 

was not reported in any randomised trials included in the Brownfoot systematic review and 

there are currently no randomised trials included within the Utama 2016 systematic review. 

Further high quality evidence is required. 

Body mass index (BMI) 

Only one (Utama 2016 (Utama 2016 (In editorial))) of the six systematic reviews included 

body size measurements (BMI) on the infant as a child as an outcome in their systematic 

review (Table 2.11). There are currently no randomised trials included within the Utama 

review comparing transplacental administration of antenatal corticosteroids to direct fetal 

corticosteroid treatment. Further high quality evidence is required. 

Asthma/Wheeze 

Only two of the six systematic reviews ((Crowther 2015; Utama 2016 (In editorial))) included 

asthma/wheeze in the infant as a child as an outcome in their systematic review and only one 

of these reviews (Crowther 2015) includes data (Table 2.11). 

There is low quality evidence (Table 2.11) from the Crowther 2015 systematic review 

(Crowther 2015) on the effectiveness of administration of a repeat course(s) of antenatal 

corticosteroids to women at risk of preterm birth compared to no repeat course on 

asthma/wheeze in the infant as a child. Therefore it is not possible to draw any definite 

conclusions. Only three of the ten randomised controlled trials included within the systematic 

review reported on the effect of a repeat course(s) of antenatal corticosteroids to women at risk 

of preterm birth compared to no repeat course on the outcome of asthma/wheeze in the infant 

as a child (RR 0.89, 95%CI 0.63 to 1.27, 3 RCTs 1720 children). Further high quality 

evidence from published trials is required. 

There are currently no randomised trials included within the Utama 2016 systematic review 

(Utama 2016 (In editorial)) comparing transplacental administration of antenatal 

corticosteroids to direct fetal corticosteroid treatment. Further high quality evidence is 

required. 
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Risk factors for cardiovascular disease 

Mean systolic blood pressure (mmHg) 

There is low quality evidence (Table 2.11) from the Roberts 2017 systematic review (Roberts 

2017) on the effectiveness of administration of a single course of antenatal corticosteroids to 

women at risk of preterm birth compared to placebo or no treatment on the outcome of risk 

factors for cardiovascular disease (mean systolic blood pressure) in the infant as a child. 

Therefore it is not possible to draw any definite conclusions. Only one of the 30 randomised 

controlled trials included within the systematic review reported on the effect of a single course 

of antenatal corticosteroids compared to placebo or no treatment on the outcome of risk factors 

for cardiovascular disease (mean systolic blood pressure) (MD -1.60 mmHg, 95%CI -4.06 

mmHg to 0.86 mmHg, 1 RCT 223 children). Further high quality evidence from published 

trials is required. 

There is moderate quality evidence (Table 2.11) from the Crowther 2015 systematic review 

(Crowther 2015) suggesting a lack of effect (neither an increase or decrease in risk) of a repeat 

course(s) of antenatal corticosteroids to women at risk of preterm birth compared to no repeat 

course(s) on the risk factors for cardiovascular disease (mean systolic blood pressure) in the 

infant as a child (MD -2.90 mmHg, 95%CI -5.40 mmHg to -0.40 mmHg; 1 RCT, 486 

children). More evidence is needed from published trials due to the limited number of included 

studies. 

Mean diastolic blood pressure (mmHg) 

There is moderate quality evidence (Table 2.11) from the Crowther 2015 systematic review 

(Crowther 2015) suggesting a lack of effect (neither an increase or decrease in risk) of a repeat 

course(s) of antenatal corticosteroids to women at risk of preterm birth compared to no repeat 

course(s) on the risk factors for cardiovascular disease (mean diastolic blood pressure) in the 

infant as a child (MD -1.0 mmHg, 95%CI -2.86 to 0.86; 1 RCT, 486 children). More evidence 

is needed but more evidence is needed from published trials due to the limited number of 

included studies. 

Risk factors for cardiovascular disease in the infant as a child was not a pre-specified outcome 

in the Sotiriadis 2016 systematic review (Sotiriadis 2016 (In editorial)) that compared the 
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effectiveness of administration of a single course of antenatal corticosteroids to placebo or no 

treatment (prior to caesarean section) at term gestations. No conclusion is possible due to 

insufficient evidence (Table 2.11). Further high quality evidence is required. 

No conclusion is possible due to insufficient evidence (Table 2.11) from the Brownfoot 2013 

(Brownfoot 2013) and the Utama 2016 systematic reviews (Utama 2016 (In editorial)) to 

assess the effectiveness of administration of different types of antenatal corticosteroids or 

different corticosteroid regimens (dose, frequency and timing, and route of administration) on 

the outcome of risk factors for cardiovascular disease in the infant as a child. This outcome 

was not reported in any randomised trials included in the Brownfoot systematic review and 

there are currently no randomised trials included within the Utama systematic review. Further 

high quality evidence is required. 

Emotional and behavioural problems 

There is low quality evidence (Table 2.11) from the Roberts 2017 systematic review (Roberts 

2017) on the effectiveness of administration of a single course of antenatal corticosteroids to 

women at risk of preterm birth compared to placebo or no treatment on the outcome of 

emotional and behavioural problems in the infant as a child. Therefore it is not possible to 

draw any definite conclusions. Only one of the 30 randomised controlled trials included within 

the systematic review reported on the effect of a single course of antenatal corticosteroids 

compared to placebo or no treatment on the outcome of emotional and behavioural problems 

in the infant as a child (MD 0.86 mmHg, 95%CI 0.35 to 2.09, 1 RCT 99 children). Further 

high quality evidence from published trials is required. 

Emotional and behavioural problems in the infant as a child was not a pre-specified outcome 

in the Sotiriadis 2016 systematic review (Sotiriadis 2016 (In editorial)) that compared the 

effectiveness of administration of a single course of antenatal corticosteroids to placebo or no 

treatment (prior to caesarean section) at term gestations. No conclusion is possible due to 

insufficient evidence (Table 2.11). Further high quality evidence is required. 

There is low quality evidence (Table 2.11) from the Crowther 2015 systematic review 

(Crowther 2015) on the effectiveness of administration of a repeat course(s) of antenatal 

corticosteroids to women at risk of preterm birth compared to no repeat course on emotional 

and behavioural problems in the infant as a child. Therefore it is not possible to draw any 
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definite conclusions. Only one of the ten randomised controlled trials included within the 

systematic review reported on the effect of a repeat course(s) of antenatal corticosteroids to 

women at risk of preterm birth compared to no repeat course on emotional and behavioural 

problems in the infant as a child (RR 1.09, 95%CI 0.79 to 1.51, 1 RCT 1045 women). Further 

high quality evidence from published trials is required. 

No conclusion is possible due to insufficient evidence (Table 2.11) from the Brownfoot 2013 

(Brownfoot 2013) and the Utama 2016 systematic reviews (Utama 2016 (In editorial)) to 

assess the effectiveness of administration of different types of antenatal corticosteroids or 

different corticosteroid regimens (dose, frequency and timing, and route of administration) on 

the outcome of emotional and behavioural problems in the infant as a child. This outcome was 

not reported in any randomised trials included in the Brownfoot systematic review and there 

are currently no randomised trials included within the Utama systematic review. Further high 

quality evidence is required. 

 

 

 

2.1.5.3.8 Secondary Infant as an Adult outcomes: 

Growth measurements (including weight, height, head circumference and skinfold 

thickness and BMI) 

Weight (mean) 

There is very low quality evidence (Table 2.12) from the Roberts 2017 systematic review 

(Roberts 2017) on the effectiveness of administration of a single course of antenatal 

corticosteroids to women at risk of preterm birth compared to placebo or no treatment on the 

outcome of growth measurements (weight) on the infant as an adult. Therefore it is not 

possible to draw any definite conclusions. Only two of the 30 randomised controlled trials 

included within the systematic review reported on the effect of a single course of antenatal 

corticosteroids compared to placebo or no treatment on the outcome of growth measurements 

(weight) on the infant as an adult and demonstrated an effect (MD -0.83 Kg, 95%CI -6.41 Kg 
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to -4.76 Kg; 2 RCTs, 538 adults). Further high quality evidence from published trials is 

required. 

Height (mean) 

There is moderate quality evidence (Table 2.12) from the Roberts 2017 systematic review 

(Roberts 2017) suggesting a lack of effect (neither an increase or decrease in risk) of 

administration of a single course of antenatal corticosteroids to women at risk of preterm birth 

compared to placebo or no treatment on growth measurements (height) on the infant as an 

adult (MD 0.91 cm, 95%CI -0.28 cm to 2.10 cm; 2 RCTs, 537 adults), but more evidence is 

needed from published trials due to the risk of bias in the included studies. 

Head circumference (cm) 

There is moderate quality evidence (Table 2.12) from the Roberts 2017 systematic review 

(Roberts 2017) suggesting a lack of effect (neither an increase or decrease in risk) of 

administration of a single course of antenatal corticosteroids to women at risk of preterm birth 

compared to placebo or no treatment on growth measurements (head circumference) on the 

infant as an adult (MD 0.03 cm, 95%CI -0.33 cm to 0.38 cm; 2 RCTs, 537 adults), but more 

evidence is needed but more evidence is needed due to the risk of bias in the included studies. 

Skinfold thickness  

There are no data reported in a meaningful format to be able to make a judgement about the 

effectiveness of antenatal corticosteroids for the outcome of skinfold thickness in any of the 

reviews included in this Overview.  

Body mass index (BMI) 

Only two (Crowther 2015; Utama 2016 (In editorial))) of the six systematic reviews included 

body size measurements (BMI) on the infant as an adult, as an outcome in their systematic 

review (Table 2.12). There are currently no randomised trials included within the Utama 2016 

systematic review comparing transplacental administration of antenatal corticosteroids to 

direct fetal corticosteroid treatment. Further high quality evidence is required. 
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Currently none of the infants, included in the trials summarised in the Sotiriadis 2016 review 

(Sotiriadis 2016 (In editorial)), who were exposed to a single course of antenatal 

corticosteroids to placebo or no treatment (prior to caesarean section) at term gestations have 

reached adulthood. However this outcome is currently not a pre-specified outcome in the 

Sotiriadis 2016 systematic review (Table 2.12). Further high quality evidence is required. 

Currently none of the infants, included in the trials summarised in the Crowther 2015 review, 

who were exposed to repeat course(s) of antenatal corticosteroids compared to no repeat 

course(s) have reached adulthood (Table 2.12). No conclusions can be drawn at present on 

BMI for the infant as an adult. 

No conclusion is possible due to insufficient evidence (Table 2.12) from the Brownfoot 2013 

(Brownfoot 2013) and the Utama 2016 systematic reviews (Utama 2016 (In editorial)) to 

assess the effectiveness of administration of different types of antenatal corticosteroids or 

different corticosteroid regimens (dose, frequency and timing, and route of administration) on 

the outcome of BMI on the infant as an adult. This outcome was not reported in any 

randomised trials included in the Brownfoot systematic review and there are currently no 

randomised trials included within the Utama 2016 systematic review. Further high quality 

evidence is required. 

 

Age at puberty 

There is very low quality evidence (Table 2.12)  from the Roberts 2017 systematic review 

(Roberts 2017) on the effectiveness of administration of a single course of antenatal 

corticosteroids to women at risk of preterm birth compared to placebo or no treatment on the 

outcome of age at puberty on the infant as an adult. Therefore it is not possible to draw any 

definite conclusions. Only one of the 30 randomised controlled trials included within the 

systematic review reported on the effect of a single course of antenatal corticosteroids 

compared to placebo or no treatment on the outcome of age at puberty on the infant as an adult 

(females only) (MD 0 years, 95%CI -0.94 years to 0.94 years; 1 RCT, 38 adults). Further high 

quality evidence from published trials is required. 
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Currently none of the infants, included in the trials summarised in the Sotiriadis 2016 review 

(Sotiriadis 2016 (In editorial)), who were exposed to a single course of antenatal 

corticosteroids to placebo or no treatment (prior to caesarean section) at term gestations have 

reached adulthood. However this outcome is currently not a pre-specified outcome in the 

Sotiriadis 2016 systematic review (Table 2.12). Further high quality evidence is required. 

Currently none of the infants, included in the trials summarised in the Crowther 2015 review, 

who were exposed to repeat course(s) of antenatal corticosteroids compared to no repeat 

course(s) have reached adulthood (Table 2.12). No conclusions can be drawn at present on age 

at puberty for the infant as an adult. 

No conclusion is possible due to insufficient evidence (Table 2.12) from the Brownfoot 2013 

(Brownfoot 2013) and the Utama 2016 systematic reviews (Utama 2016 (In editorial)) to 

assess the effectiveness of administration of different types of antenatal corticosteroids or 

different corticosteroid regimens (dose, frequency and timing, and route of administration) on 

the outcome of age at puberty on the infant as an adult. This outcome was not reported in any 

randomised trials included in the Brownfoot systematic review and there are currently no 

randomised trials included within the Utama 2016 systematic review. Further high quality 

evidence is required. 

 

Abnormal lung function (including z scores for forced expiratory volume in one second 

(FEV1), forced vital capacity (FVC) and forced expiratory flow at 25% to 75% of forced 

vital capacity (FEF25-75% of FVC) 

There is very low quality evidence (Table 2.12) from the Roberts 2017 systematic review 

(Roberts 2017) on the effectiveness of administration of a single course of antenatal 

corticosteroids to women at risk of preterm birth compared to placebo or no treatment on the 

outcome of abnormal lung function on the infant as an adult. Therefore it is not possible to 

draw any definite conclusions. Only one of the 30 randomised controlled trials included within 

the systematic review reported on the effect of a single course of antenatal corticosteroids 

compared to placebo or no treatment on the outcome of abnormal lung function on the infant 

as an adult: FEV1 (% predicted) (MD 0.4 %, 95%CI -2.31 % to 3.11 %; 1 RCT, 383 adults); 

FVC (MD -0.70 %, 95%CI -3.16 % to 1.76 %; 1 RCT 383) and FEF 25-75 % of FVC (MD 
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2.02 %, -2.10 % to 6.50 %; 1 RCT, 383 adults). Further high quality evidence from published 

trials is required. 

Currently none of the infants, included in the trials summarised in the Sotiriadis 2016 review 

(Sotiriadis 2016 (In editorial)), who were exposed to a single course of antenatal 

corticosteroids to placebo or no treatment (prior to caesarean section) at term gestations have 

reached adulthood. However this outcome is currently not a pre-specified outcome in the 

Sotiriadis 2016 systematic review. Further high quality evidence is required. 

Currently none of the infants, included in the trials summarised in the Crowther 2015 review, 

who were exposed to repeat course(s) of antenatal corticosteroids compared to no repeat 

course(s) have reached adulthood (Table 2.12). No conclusions can be drawn at present on 

abnormal lung function for the infant as an adult. 

No conclusion is possible due to insufficient evidence (Table 2.12) from the Brownfoot 2013 

(Brownfoot 2013) and the Utama 2016 systematic reviews (Utama 2016 (In editorial)) to 

assess the effectiveness of administration of different types of antenatal corticosteroids or 

different corticosteroid regimens (dose, frequency and timing, and route of administration) on 

the outcome of abnormal lung function on the infant as an adult. This outcome was not 

reported in any randomised trials included in the Brownfoot systematic review and there are 

currently no randomised trials included within the Utama 2016 systematic review. Further 

high quality evidence is required. 

Health-related quality of life 

Only one (Utama 2016 (In editorial)) of the six systematic reviews included health related 

quality of life on the infant as an adult as an outcome in their systematic review (Table 2.12). 

There are currently no randomised trials included within the Utama review comparing 

transplacental administration of antenatal corticosteroids to direct fetal corticosteroid 

treatment. Further high quality evidence is required. 

Employment status 

Only one (Utama 2016 (Utama 2016 (In editorial)) of the six systematic reviews included 

employment status on the infant as an adult as an outcome in their systematic review (Table 

2.12). There are currently no randomised trials included within the Utama 2016 systematic 
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review comparing transplacental administration of antenatal corticosteroids to direct fetal 

corticosteroid treatment. Further high quality evidence is required. 

2.1.6 Discussion 

The six Cochrane systematic reviews eligible for inclusions within this Overview include a 

total of 55 randomised controlled trials. The included reviews assessed a variety of different 

indications for the use of antenatal corticosteroids by maternal and infant characteristics, 

pregnancy risks and type and regimen of antenatal corticosteroids used. 

Three of the reviews (Roberts 2017, Crowther 2015, Utama 2016) included trials where 

women at risk of preterm birth less than 37 weeks’ gestation, one review (Sotiriadis 2016) 

included trials where women were at term (37 + 0 weeks’ or more) and one review (Grivell 

2015) included both preterm and term infants where the infant was known to have a congenital 

diaphragmatic hernia. All infants in the Sotiriadis review were born by elective caesarean 

section.  

Most of the comparisons within the Roberts, Crowther and Sotiriadis systematic reviews 

compared one antenatal corticosteroid (single or repeat course(s)) to placebo or no treatment. 

In contrast the Brownfoot review directly compared different preparations of antenatal 

corticosteroid (dexamethasone, betamethasone (acetate and phosphate/phosphate)) and 

different regimens and timing (12/ 24 hourly) of administration of antenatal corticosteroids. In 

addition both the Brownfoot and Utama reviews compared different routes of administration 

(oral/intramuscular/intravascular/transplacental). Currently the Utama review contains no 

randomised trials that have fulfilled their inclusion criteria. The Grivell review compared 

different antenatal interventions (including antenatal corticosteroids) for congenital 

diaphragmatic hernia repair for improving outcomes.  

This Overview presents direct comparisons presented within the existing systematic reviews. 

No formal statistical indirect comparisons were conducted to compare interventions where no 

direct head to head trials had been reported within the existing systematic reviews.  

Following categorisation of the interventions to reflect the quality of the evidence (using the 

GRADE approach) for each outcome, the following summary statements have been generated 

to reflect the evidence considering both short- and long-term harms and benefits for the 

mother and the infant.  
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• A single course of antenatal corticosteroids administered to women at risk of preterm birth 

for fetal maturation is an effective intervention in reducing infant morbidity (of respiratory 

distress syndrome and necrotising enterocolitis) and mortality ( including neonatal and 

perinatal death), with moderate quality of evidence demonstrating a lack of adverse effects 

on maternal outcomes (including chorioamnionitis, maternal sepsis and postnatal pyrexia). 

There is high quality evidence to suggest a single course of antenatal corticosteroids 

administered to women at risk of preterm birth for fetal maturation has no effect on the 

infant outcomes of fetal death and mean birthweight and the child mean body size 

measurements of height and head circumference. 

• No conclusions can be drawn on the effectives of a single course of antenatal corticosteroids 

administered to women (prior to caesarean section) at term gestations. Currently the 

available evidence is of low quality and there is limited evidence of the long-term effects. 

Further high quality evidence is required. 

• A repeat course of antenatal corticosteroids administered to women at risk of preterm birth 

for fetal maturation is an effective intervention in reducing short-term morbidity (including 

respiratory distress syndrome and a composite of infant outcomes). There is high quality 

evidence demonstrating no adverse harm on maternal (chorioamnionitis and maternal 

sepsis) or child outcomes (including survival free of any disability, neurodevelopmental 

impairment, total deaths, body size measurements (z scores for height and head 

circumference and mean height, weight and head circumference).  

• No conclusion can be drawn on the effectiveness of administration of different types of 

antenatal corticosteroids administered to women at risk of preterm birth for fetal maturation. 

Currently the evidence is of low or very low quality and only a limited number of outcomes 

are reported. Further high quality evidence is required. 

• No conclusions can be drawn on the effectiveness of administration of different antenatal 

corticosteroid regimens with respect to different doses or frequency of administration. 

Currently the trials included within the systematic review compare multiple comparisons 

(doses, courses, antenatal corticosteroids) making direct comparisons impossible. Further 

high quality evidence is required. 

• No conclusions can be drawn on the effectiveness of administration of different antenatal 

corticosteroid regimens with respect to the timing between doses (12 or 24 hourly). 

Currently the available evidence is of low or very low quality, and only a limited number of 

outcomes are reported. Further high quality evidence is required. 
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• No conclusions can be drawn on the effectiveness of administration of different antenatal 

corticosteroid regimens with respect to the route of administration. Currently the available 

evidence is of low or very low quality, and only a limited number of outcomes are reported. 

Further high quality evidence is required. 

 Overall completeness and applicability of the evidence 

There is a comprehensive body of evidence on the administration of antenatal corticosteroids 

for fetal lung maturation. There are a substantial number of outcomes included within the 

individual systematic reviews and the authors of this Overview choose outcomes that were 

both relevant (from a consumer and clinical perspective) and reflective of the considered 

benefits and harms associated with antenatal corticosteroid administration. A number of the 

pre-specified outcomes may not be as relevant for particular interventions. For instance in the 

review assessing the effectiveness of administration of a single course of antenatal 

corticosteroids administered to women, prior to caesarean section , at term gestations the 

infant outcomes of necrotising enterocolitis or bronchopulmonary dysplasia may be less 

applicable, however overall the authors were considered in their choice of outcomes and the 

majority would be considered directly applicable.  

The authors encountered some difficulties in choosing the appropriate outcomes to include in 

the Overview due to the variable description of the same outcomes between reviews. This was 

particularly evident in relation to the neurodevelopmental and disability outcomes where 

varied definitions were used in different reviews for similar outcomes. For consistency the 

authors decided to include only the composite neurodevelopmental and disability outcomes. 

Additionally some of the included data were not felt to be easily interpretable (e.g. log scales) 

therefore these data were not included in this Overview.  

Within the included systematic reviews there was inconsistency in how body measurements 

were reported. The optimal method for birthweight, weight, height, and head circumference 

measurements that allow adjustment for gestational age at birth is the z score. However the 

majority of trials included in the systematic reviews only reported on mean body size 

measures. This alone could result in significant imprecision which is independent of the 

variance within the study participants. 
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Despite a number of the systematic reviews providing a comprehensive list of outcomes there 

were a number of instances where there was either no randomised trials included in the 

systematic reviews or a limited number of trials (<2) that provided data on important outcomes 

for the systematic review. Overall most of the outcome data are drawn from two (Roberts 

2017, Crowther 2015) of the reviews included in the Overview.  

However even within these reviews there were some identified gaps in the evidence.  

Long-term follow-up of infants exposed to perinatal interventions remains an on-going 

challenge. In the Roberts 2017 review (Roberts 2017) only two of the 30 randomised trials 

(Liggins 1972; Schutte 1980) provided the majority of the long-term outcome data included 

within the systematic review. This highlights the difficulties of long-term follow-up after such 

trials and it is unlikely that the remaining trials will be able to conduct long-term follow-up of 

adults who were exposed or not exposed to antenatal corticosteroids as infants.  

The uncertainties remain about the effect of a single course of antenatal corticosteroids on 

glucose tolerance which was identified as a potential adverse outcome in one of the trials. 

Further follow-up at a later age (beyond 30 years) for this trial may provide the additional 

needed evidence.  

Despite the moderate and high quality of available evidence demonstrating no increased risk 

of maternal infectious morbidity in women administered a single or repeat course(s) of 

antenatal corticosteroids respectively, there is a need for further high quality evidence which is 

context or setting specific. Currently the majority of the randomised trials included in both the 

Roberts and Crowther reviews are from high resources settings and there is an ongoing need to 

confirm that there is no increased risk of harm in the administration of antenatal 

corticosteroids in low income settings where the provision of healthcare is likely to be quite 

different (Althabe 2015).  

Currently there are no long-term outcome data available in the Crowther systematic review as 

the children have not yet reached adulthood. Reassuringly a number of the original 

randomised trials have provided high quality evidence on follow-up studies into early 

childhood. To date, this evidence has been reassuring and has not identified any long-term 

harms among children who were exposed to repeat course(s) of antenatal compared to those 

that were not. However further long-term follow-up studies into adulthood are awaited. 
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The evidence related to the potential benefits and harms associated with the administration of 

antenatal corticosteroids prior to caesarean section at term gestations is incomplete. Despite 

some evidence of potential benefit there are limited long-term outcome data to use when 

considering potential risks and benefits associated with administration. Furthermore two of the 

three trials were conducted within the same country limiting the global generalisability of 

results.  

The evidence related to the administration of different antenatal corticosteroid regimens 

reflective of the type, dose, timing between doses and route of administration is extremely 

limited. Despite a large number of outcomes being included in the systematic reviews (Utama, 

2016 (In editorial); (Brownfoot 2013) there is limited (Brownfoot 2013) or no evidence 

(Utama 2016 (In editorial)) able to be included from the randomised trials. The existing 

evidence corresponds too predominantly infant and a limited number of maternal outcomes. 

There are no long-term (infant as a child or adult) follow-up data. In addition due to how the 

data are presented it is difficult to distinguish differences in treatment effect between direct 

comparisons (e.g. different doses or different timing) as often individual trials included in the 

systematic review compare a number of different regimen components at once.  

  Quality of the evidence 

The quality of the evidence included in the Overview was appraised using the GRADEpro 

(GRADEpro GDT 2015) tool for each of the pre-specified primary and secondary outcomes. 

The results are presented in the Overview of reviews tables (Tables 2.5-2.12). The quality of 

the included evidence varied between the different systematic reviews. The quality of the 

evidence for a single course of antenatal corticosteroids administered to women a risk of 

preterm birth compared to placebo or no treatment was generally high for infant outcomes, 

moderate/high for maternal outcomes, moderate/low for infant as a child outcomes and low for 

long-term infant as an adult outcomes. The quality of the evidence on the use of antenatal 

corticosteroids at term gestations, when available was low or very low for infant outcomes 

(Sotiriadis 2016 (In editorial)). No randomised trial data were included within the Sotiriadis 

review for maternal or infant as a child outcomes. The infants in the randomised trials 

included in the Sotiriadis trial have not yet reached adulthood so there are no long-term, infant 

as an adult outcome data.  
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In comparison, the quality of the evidence for the use of repeat dose(s) of antenatal 

corticosteroids prior to preterm birth was predominantly high for the trials included within the 

Crowther systematic review (Crowther 2015) for maternal and infant outcomes. Currently 

there are no long-term data (infant as an adult outcomes) included within the Crowther 

(Crowther 2015) systematic review as the infants in the included trials have not yet reached 

adulthood.  

The Grivell systematic review (Grivell 2015) included only one trial comparing administration 

of repeat course(s) of antenatal corticosteroids in infants with a congenital diaphragmatic 

hernia compared to infants who did not receive antenatal corticosteroids. The quality of the 

evidence for available infant outcome was very low. No maternal, infant as a child or infant as 

an adult data were presented.  

The overall quality of the evidence assessing head-to-head comparisons of different types of 

antenatal corticosteroids or different regimens was low to very low for infant and a limited 

number of maternal outcomes. There was no included evidence for long-term infant as a child, 

or infant as an adult outcomes. 

 Potential biases in the Overview process 

This Overview did not include any non-Cochrane systematic reviews which could potentially 

limit the amount of data included in the Overview. However the included Cochrane reviews 

are up to date and therefore their comprehensive searches should have identified all relevant 

RCTs eligible for inclusion. As seen there were a substantial number of trials included within 

the included systematic reviews to allow considered judgements of the effectiveness of the 

different interventions and comparisons to be made.  

A further potential bias could be introduced by the fact that some of the authors of the 

Overview were also authors on one or more of the included systematic reviews. We attempted 

to minimise this by adhering strictly to the pre-published protocol and ensured that individuals 

who were a named author on a systematic review/s did not complete any of the quality 

assessments for those particular reviews. All assessments of quality were conducted by two 

authors independently to minimise any potential biases.  

Finally in an attempt to ensure that the Overview was as current as possible a number of the 

updated reviews (Sotiriadis 2016, Roberts 2017, Utama 2016) had not yet been published prior 
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to completing the Overview which may introduce bias. One of these reviews (Utama 2016) 

remains an empty review and so is unlikely to change significantly following the peer review 

process. However one of the reviews (Sotiriadis 2016) was in draft form, and while it had been 

submitted to the Cochrane library it had not been revised after peer review, for publication.  

 Agreements and disagreements with other studies or reviews 

To our knowledge this is the first Overview on the administration of antenatal corticosteroids. 

A number of other systematic reviews have been conducted to assess the effectiveness of 

administration of antenatal corticosteroids for specific populations (Peltoniemi 2011; 

Srinivasjois 2016). 

In 2011 Peltoniemi et al., (Peltoniemi 2011) conducted a systematic review on repeated 

antenatal corticosteroid treatment. This systematic review included eight of the ten randomised 

trials currently included within the existing Cochrane systematic review (Crowther 2015) and 

the conclusions derived from both systematic reviews are comparable.  

Similarly, a systematic review (Srinivasjois 2016) investigating antenatal corticosteroid 

administration in pregnancies after 37 weeks of gestation for the prevention of neonatal 

morbidities prior to elective caesarean section included the same three trials as the updated 

Cochrane systematic review (Sotiriadis 2016). The authors were consistent in stressing the 

need for caution on the routine use of antenatal corticosteroids prior to caesarean section at 

term gestations due to the lack of long-term outcome data.  

More recently a systematic review (including any comparative trials: randomized or quasi-

randomized controlled trials, controlled before-and-after studies, interrupted-time-series 

studies, historically controlled studies, cohort studies, and cross-sectional studies) 

investigating administration of antenatal corticosteroids in specific high risk antenatal 

populations (including: women with diabetes mellitus, women undergoing elective caesarean 

section between 34 and 36+6 weeks’ gestation, women with chorioamnionitis and women with 

a small for gestational age or growth restricted fetus) (Amiya 2016). Despite a very open 

inclusion criteria the authors struggled to draw any firm conclusions due to the paucity of the 

data and low quality of the evidence. No eligible trials were identified for administration of 

antenatal corticosteroids to women with diabetes mellitus or undergoing elective caesarean 

section between 34 and 36+6 weeks’ gestation. Evidence of a reduction in neonatal death and 
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intraventricular haemorrhage was identified in women with chorioamnionitis at risk of preterm 

birth who were administered antenatal corticosteroids compared to control or placebo. 

However this evidence was derived predominantly from observational studies and was 

assessed as being of low quality by the authors of the review.  

Recently a population based, multifaceted implementation strategy randomised trial to assess 

feasibility, effectiveness and safety of improving administration of antenatal corticosteroids 

across all levels of health care in low and middle income countries highlighted the need for 

further evidence in the administration of antenatal corticosteroids in low and middle income 

settings (Althabe 2015). Currently the evidence on antenatal corticosteroid administration in 

low and middle income settings is limited and there is a need for individual assessments of 

risk for key outcomes within specific healthcare settings. 

2.1.7 Authors conclusions 

 Implications for practice 

There is high quality evidence to recommend the effectiveness and safety of administering 

single and repeat course(s) of antenatal corticosteroids to women at risk or to women who 

remain at ongoing risk of preterm birth. The evidence remains inconclusive on the effect of 

administration of a single course of antenatal corticosteroids (prior to caesarean section) at 

term gestations. Whilst there is some evidence to suggest short-term respiratory benefit there 

is limited long-term outcome data (on the infant as a child) to assess potential harms. Health 

professionals must cautiously consider the difference between statistical significance and 

clinical significance in this population. Currently there is insufficient evidence to assess the 

effectiveness of administration of different antenatal corticosteroid regimens (including: type, 

dose, frequency, timing or route of administration) administered to women at risk of preterm 

birth on maternal, infant, child and child as an adult outcomes. 

 Implications for research 

Despite the substantial volume of evidence a number of research questions remain. Priority 

questions that have been identified from this Overview are summarised below;  

There is a need for further high quality evidence to assess the effectiveness of administration 

of antenatal corticosteroids (prior to caesarean section) at term gestations. These trials need to 
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be adequately powered to detect respiratory morbidity and include maternal, child and adult 

follow-up data to adequately assess risks and benefits of treatment.  

There is a need to further assess the optimal antenatal corticosteroid regimen (including: type 

of antenatal corticosteroid, dose to administer, frequency of administration, duration between 

doses and optimal route of administration). Currently there is limited evidence on infant 

outcomes and no child or adult follow-up data reported in the included randomised trials.  

Additionally this Overview identified the need for both ongoing and future trials to consider 

including outcomes that reflect both short and long-term morbidity and mortality whilst there 

are on-going challenges to the conduct of long-term follow-up after perinatal interventions. 

This will ensure adequate assessment of risk, reflective of the both short-term benefits and 

potential long-term harms related to administration of antenatal corticosteroids. This includes 

assessing the ongoing long-term effects on the infant as an adult following exposure to a single 

course of antenatal corticosteroids with respect to survival free of cardio-metabolic disease. 

Additionally there is a need to assess the long-term effects on the infant as an adult exposed to 

a repeat course(s) of antenatal corticosteroids (including survival free of cardio-metabolic 

disease, growth measurements, age at puberty and abnormal lung function).  

One of the difficulties encountered in conducting this Overview was that there was often 

considerable variation in the outcomes reported within the different reviews and in the 

standardisation and definitions of the outcome measures used (e.g. neurodevelopmental 

impairment). This reiterates the need for standardised outcome reporting among researches 

conducting clinical trials and within Cochrane systematic reviews where possible. This 

difficulty has been reported previously in a systematic review investigating the choice of 

primary outcomes in randomised trials and systematic reviews evaluating interventions for 

preterm birth prevention (Meher 2014). Over 72 different primary outcomes were reported by 

103 RCTs. As a result there are ongoing global initiatives to develop core outcomes in 

women’s health (Khan 2014).  

Currently we were unable to assess the effectiveness of antenatal corticosteroid administration 

at different gestational ages and identify what the optimal gestational age thresholds (earliest 

and latest) would be. Some of the existing research gaps including the gestational age of 

administration could be addressed by in the collaboration of trialists to conduct independent 

participant data (IPD) meta-analysis. 
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Despite the availability of moderate and high quality evidence on the administration of a 

single and repeat course(s) of antenatal corticosteroids to women at risk/ongoing risk of 

preterm birth on a number of maternal infectious morbidity outcomes, a number of 

uncertainties remain. Particularly in the context of different healthcare settings where further 

research is need in low and middle income countries. This could be achieved by the inclusion 

of particular outcomes within well designed implementation trials which would enable all 

mothers and babies to have access to the benefits afforded by administration of antenatal 

corticosteroids to women at risk of preterm birth 
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 Randomised trial of two assessment methods to 

determine barriers and enablers to implementation 

3.1 Preface 

This chapter reports on a randomised trial to identify the most effective method in assessing 

barriers and enablers to implementation of the New Zealand and Australian Antenatal 

Corticosteroid Clinical Practice Guidelines. Responses between two assessment tools: Semi-

structured interviews (SSI) and online questionnaires were examined.  

This chapter aims to examine what the optimal methods are for identifying barriers and 

enablers, whether the method of assessment influences the information obtained and if one 

method is superior to the other. The overarching barriers and enablers identified are discussed 

in more detail in Chapter 4. 

This chapter has been submitted as a manuscript to the journal: BMC Medical Research 

Methodology.  This manuscript has been resubmitted to the journal following peer review. The 

following chapter contains the unaltered manuscript submitted for publication.  

3.2 A randomised trial comparing semi-structured interviews and online 

questionnaires in identifying the barriers and enablers to implementation of 

an Antenatal Corticosteroid Clinical Practice Guideline 

McGoldrick EL, Crawford T, Brown JA, Groom KM, Crowther CA 

3.1.1 Abstract 

Background  

Two commonly reported tools used to assess barriers and enablers are semi-structured 

interviews (SSI) and online questionnaires. Few studies have examined the similarity in 

responses between these two methods. This study assessed the barriers and enablers using a 

theoretical construct and if one method is more effective.  
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Method 

A multicentre randomised trial was conducted across four hospitals in Auckland, New Zealand 

among health professionals (HP) caring for pregnant women and their infants. Participants 

were randomised, and stratified by hospital site and health professional group (obstetrician, 

midwife, neonatologist/paediatrician), to a SSI or online questionnaire. The Theoretical 

Domains Framework was used to inform the questions and code participant responses. 

Descriptive statistics were used to assess baseline demographics and response rates with use of 

Fishers exact test for categorical variables and proportions or relative risks to assess 

differences between the two assessment methods (clinical trial registration number: 

ACTRN12616001210460).  

Results 

Of the 76 HPs randomised, 73 (96%) completed a SSI (n=35) or online questionnaire (n=38). 

The time taken to complete the assessment was similar between the two groups (median 13.4 

minutes vs 14.1 minutes respectively). The mean number of questions answered was 

comparable (88% vs 83% respectively). Overall, 14 (33%) of the 43 questions demonstrated 

differences in responses between the two groups. In total 21 of the 43 (49%) questions 

demonstrated differences in the level of response provided by participants in the SSI group 

compared to the Questionnaire group. In 13 of the 14 behavioural domains the level of detail 

or response provided was greater in participants completing the SSI compared to the 

Questionnaire. Four additional barriers and one additional enabler were identified in the SSI 

group compared to the Questionnaire group.  

Conclusions 

More barriers were identified in the SSI compared to the Questionnaire group. Based on our 

pre-specified outcomes, overall one method was not identified as superior. The two methods 

appear to complement one another. Therefore a questionnaire could be used initially to capture 

responses from a wider audience and to improve responses to more socially sensitive 

questions. This could be followed by a SSI to understand the context and relationships 

between the different barriers and enablers identified. 
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3.1.2 Background 

Significant gaps exist between scientific evidence, research recommendations and actual 

clinical practice (Graham 2006; Grimshaw, Eccles, 2004; Sackett 1995). High quality, 

evidence based guidelines can improve the quality of health care provided by facilitating the 

introduction and updating of knowledge into clinical practice (Grimshaw 1993; Woolf 1999). 

However the transfer of this evidence into routine clinical practice can often be somewhat 

slow or haphazard (Penney 2007). Identifying and understanding the barriers to optimal 

delivery (Baker 2010; Bloom 2005) improves the likelihood of success of an intervention 

strategy (Cochrane 2007; Grimshaw, Eccles, 2004).  

The evidence on the most efficient methods for identifying barriers to change is limited and 

the need for further research has been identified (Pope 2002). Although semi-structured 

interviews and questionnaires are frequently reported together, studies within implementation 

science contexts seldom examine the level of similarity between people’s questionnaire and 

interview responses to determine when and if comparisons between the two data sets can be 

justified (Harris 2010). 

Semi-structured interviews (SSI) are individual face to face interviews typically based on a 

flexible topic guide. The reported strengths of a SSI include: the ability to conduct an in-depth 

assessment of an issue or experience, the uncovering of new issues or ideas not previously 

considered by the researcher, high internal validity (Pope 2002) and an increased response rate 

due to the presence of the researcher as a motivator (Bowling 2005). The identified limitations 

include; a propensity to report more socially desirable behaviours and difficulties in 

demonstrating reliability of results as the settings and groups studied may be unique to a 

particular context or time period (Bowling 2005; Pope 2002). Time factors in convening and 

conducting the interview for both the participant and the researcher may limit the usefulness of 

interviews (McColl 2002). 

A questionnaire is an important form of scientific enquiry that gathers reliable and unbiased 

data from a representative sample of respondents (Burns 2008; McColl 2002). The reported 

strengths of a questionnaire include: the ability to capture a large population or audience 

which could improve generalisability of the results (Kelley 2003) and improved reporting of 

sensitive topics due to the relative anonymity afforded by a questionnaire (Keel 2002; 

Tourangeau 1996; Tourangeau 2007). Questionnaires are thought to be less time consuming 
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for the participant and can be administered at relatively low cost. Reported limitations of 

questionnaires include: difficulties in achieving an adequate response rate to ensure 

representativeness of the sample (Nulty 2008) and the provision of sufficient detail in the 

response by participants to ensure accurate assessment of concepts (French 1981; Manfreda 

2008; McColl 2002; Smyth 2011). 

There are inconsistencies in the literature regarding whether responses differ depending on the 

type of assessment method used (Bergmann 2004; Brewer 2004; Daving 2009; Dodd 2009; 

Rojahn 1994; Valentinis 2009) and whether these differences reflect the variations in setting or 

reflect genuine differences between respondents (Harris 2010). A systematic review 

investigating how barriers were assessed, and what types of barriers were identified, 

demonstrated that the methods used to assess barriers varied and that the assessment method 

could influence the information obtained (Cochrane 2007). The authors identified that more 

system, support, resource and attitudinal barriers are identified using qualitative and mixed 

methodologies compared to survey-based studies (Cochrane 2007). The authors acknowledged 

a limitation of current barrier studies is that many do not include any theoretical framework or 

conceptual model to guide design and analysis. Potentially limiting the number of barriers 

examined can result in selection bias of the identified barriers by the researcher (Cochrane 

2007). 

Therefore the aims of this study were (1) to enhance knowledge on the optimal methods for 

assessment of barriers and enablers in the field of implementation science using a theoretical 

construct (Theoretical Domains Framework) (Cane 2012; Michie 2005) and (2) to assess 

which assessment method (SSI or Questionnaire) was most effective in identifying barriers 

and enablers to implementation of a new Antenatal Corticosteroid Clinical Practice Guideline. 

3.1.3 Methods 

Study design: A randomised trial. 

Participants: Health professionals working within three district health boards in four 

maternity hospitals in Auckland, New Zealand consented to participate. 

These three district health boards (Counties Manukau, Waitemata and Auckland) represent the 

district health boards with the highest number of births across New Zealand (Ministry of 

Health 2014). The preterm birth rate (babies born less than 37 weeks’ gestation) across these 
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district health boards is approximately 7% which is reflective of the overall preterm birth rate 

in New Zealand of 7.6% (Ministry of Health 2014). 

National Women’s Health (Auckland District Health Board) and Middlemore Hospital 

(Counties Manukau District Health Board) have level three neonatal units providing high 

quality care to babies requiring ventilation, who are born at less than 30 weeks’ gestational age 

and potentially require intensive care support. In addition the neonatal unit at National 

Women’s Health receives babies from regions throughout New Zealand and cares for babies 

requiring specialist services (neonatal surgery and cardiology). North Shore and Waitakere 

Hospitals (Waitemata District Health Board) special care baby units care for babies from 32 

weeks’ gestation. 

The health professionals recruited to the study included obstetricians, midwives, 

neonatologists and paediatricians caring for pregnant women and/or their preterm infants. In 

order to obtain a diverse range of views reflective of the health care environment a purposeful 

sampling method was used. This allowed adequate sampling of individuals with varying years 

of experience, working both in the public and private health care setting and working as lead 

maternity carers at each of the different organisations. A lead maternity carer in New Zealand 

represents a health care professional (obstetrician, midwife or general practitioner) chosen by 

the woman to provide care throughout pregnancy, birth and immediately following birth.  

Interventions: The SSI or online questionnaire assessed health professionals opinions on the 

barriers and enablers to the use of an antenatal corticosteroid clinical practice guideline.  

The questions used in both the SSI and online questionnaires were developed to provide 

uniformity of assessment in study groups and had been developed to sample all sources of 

behaviour using a theoretical construct (Cane 2012; Michie 2005) (Table 3.6). The questions 

explored different health professionals’ attitudes, beliefs, and knowledge about the 

prescription or administration of antenatal corticosteroids and identified possible reasons for 

any evidence practice gaps. Beliefs about clinical practice guidelines, the need for a 

standardised national antenatal corticosteroid clinical practice guideline and how these 

guidelines should best be implemented were also explored.  
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The questions were reviewed by a panel of seven individuals (obstetricians, neonatologists and 

midwives). Based on the panels’ critique the questions for the SSI and online questionnaires 

were finalised.  

Table 3.1 Questions for semi-structured interviews and online questionnaires and their 

corresponding theoretical domain 

Domains Interview Questions 

Knowledge 

 Are you aware there is a new binational antenatal corticosteroid guideline being produced 

  Do you think the guideline needs to give a recommendation on the use of a single course of 

antenatal corticosteroids for preterm birth  

 Do you think the guideline needs to give a recommendation on the use of repeat course/s of 

antenatal corticosteroids for preterm birth    

 Do you think the guideline needs to clarify the evidence on the use of antenatal 

corticosteroids at term 

 Which antenatal corticosteroid do you use in your unit/practice 

 What dose do you prescribe or administer for a single course of ACS 

 What dose do you prescribe or administer for a repeat course of ACS 

Skills 

 How confident are you in prescribing a single course of antenatal corticosteroids  

 How confident are you in prescribing repeat courses of antenatal corticosteroids  

 How many courses would you be happy prescribing 

 Are you confident prescribing corticosteroids to high risk groups including: diabetic women, 

pre-eclamptic women, women with preterm prelabour rupture of membranes 

 Would you prescribe repeat antenatal corticosteroids for these groups if they remained at risk 

of preterm birth  

Social professional role and identity 

 Do you think clinical practice guidelines should influence your behaviour in the clinical 

setting 

Belief about capabilities 

 What difficulties/problems have you personally encountered in prescribing/administering a 

single course of antenatal corticosteroids 

 What difficulties/problems have you personally encountered in prescribing/administering a 

repeat course of antenatal corticosteroids 

 Are there any instances where you would not or have witnessed others not prescribe 

antenatal corticosteroids 

Memory, attention and decision making 

 Do you always remember to prescribe single/repeat antenatal corticosteroids  

Environmental context and resources 

 Do resources facilitate the prescription of antenatal corticosteroids 

 Do you feel there are competing tasks/time constraints to prescribing antenatal 

corticosteroids 
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 Are the necessary resources/systems in place in your birthing unit to allow you to prescribe 

antenatal corticosteroids 

Social influences 

 Do external influences (e.g. other Consultants/Professional groups) facilitate or hinder 

prescription/administration of antenatal corticosteroids? 

 Are there specific persons/professional groups you would take your lead from  

Emotion 

 Do emotional issues/factors facilitate or hinder your use of antenatal corticosteroids 

Behavioural regulation 

 In your opinion what steps are needed to enable the uptake and use of the recommendations 

within the antenatal corticosteroid guideline 

 How do you think the antenatal corticosteroid guideline could best be implemented 

Belief about consequences 

 Overall, do you feel the evidence that you are currently aware of suggests that prescribing 

antenatal corticosteroids is beneficial: for a single course of antenatal corticosteroids, for 

repeat courses and for ACS prescribed at term 

 How comfortable do you feel NOT prescribing a single/repeat course of antenatal 

corticosteroids 

 Do you find prescribing antenatal corticosteroids at very early gestations e.g., 23/40 

compatible with your own professional standards and beliefs 

 What is the earliest gestational age you would prescribe antenatal corticosteroids  

 What is the latest gestational age you would prescribe antenatal corticosteroids 

Reinforcement 

 What would help in your clinical practice to make it easier for you to prescribe/administer a 

single course of antenatal corticosteroids (e.g. prompts, alerts) 

 What would help in your clinical practice to make it easier for you to prescribe/administer a 

repeat course of antenatal corticosteroids (e.g. prompts, alerts) 

Optimism 

 How important do you think antenatal corticosteroids are in the care of preterm infants 

Goals 

 What do you think the purpose of the new antenatal corticosteroid guideline should be 

Intentions 

 Are there any instances where you would not or have witnessed others not prescribe 

antenatal corticosteroids 

 what are your current motivations to prescribing antenatal corticosteroids                                                                                                                                                                                                                                                            
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Randomisation: The randomisation sequence was prepared by a statistician using a computer 

generated random number table. Participants were stratified by health professional group 

(obstetrician, midwife, neonatologist/paediatrician) and hospital site (Auckland District Health 

Board, Waitemata District Health Board and Counties Manukau District Health Board). 

Sealed, opaque envelopes were used to conceal study group allocation and were held by an 

independent researcher. 

Recruitment: Eligible participants were identified in two ways. Firstly a key health 

professional at each of the hospital sites was identified; these individuals sent out an email to 

other health professionals working within their organisations inviting them to participate. 

Participants demonstrated interest by responding to the email. A participant information sheet 

was sent out by the researcher EM and a consent form was completed. Secondly, participants 

were approached directly by the researcher EM at the respective hospital sites and provided 

with a participant information sheet and consent form. Once eligibility of participants was 

confirmed including provision of informed consent, participants were randomised to either a 

SSI or questionnaire. The independent researcher responsible for randomisation was contacted 

by telephone and the next envelope in the relevant strata was opened to reveal the study group 

allocation either: “SSI Group” or the “Questionnaire Group”. Following study group 

allocation of participants, the lead investigator (EM) contacted the participant to explain how 

to proceed. 

Semi-structured Interview (SSI) Group: 

Face to face interviews were conducted by a single researcher (EM) to maintain consistency. 

Interviews were conducted at a time and location convenient to the participant. The majority 

of interviews were conducted at the hospital site. No explicit time restraints were applied.  

Questionnaire Group: 

The questionnaire was developed on the web based Survey Monkey® (SurveyMonkey Inc) 

and was emailed to the participants preferred email to be completed at a time convenient to 

them. Reminder emails were sent out to non-responders two weeks after the initial 

questionnaire followed by a telephone reminder one week later if there had been no response. 
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Study Outcomes: 

Primary Outcomes 

1. Overarching barriers and enablers identified by each of the two assessment methods.  

2. Effectiveness of one assessment method compared to the other (effectiveness defined as: 

time taken for participant to complete assessment method; response rate to the pre-specified 

questions; level of agreement; influence of the assessment method on any differences 

identified; and the level of response defined by a scale were 1 = not applicable and 4 indicated 

a comprehensive answer). 

Secondary Outcomes 

1. Level of agreement between the two assessment methods within each individual theoretical 

domain.  

2. Issues identified by the different assessment methods within each domain. 

Sample size: 

A formal sample size calculation was not performed. A pragmatic approach was adopted to 

reflect the number of participants required to achieve data saturation in the SSI group. The 

sample size reflected consideration of the maximum number of health professionals that could 

be recruited within each health professional group (obstetrician, midwife, 

neonatologist/paediatrician) to allow equal numbers within groups across the hospital sites. 

Therefore eight individuals per health professional group were recruited at each hospital site.  

Data Collection and management:  

Completion of the questionnaire and the SSI was expected to take approximately 20 minutes. 

Unique identifying numbers were allocated to each participant in order to link participants 

with the SSI and questionnaire to identify non-responders and for the purposes of maintaining 

confidentiality during the analysis. Only the researcher (EM) had access to this information. 

The SSI were recorded and transcribed verbatim by the researcher EM. Questionnaire data 

were submitted electronically on Survey Monkey® (SurveyMonkey Inc).  
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Data analysis: 

Baseline demographics of all randomised participants were descriptively summarised within 

their respective study groups (SSI Group and Questionnaire Group). Data included: age, 

gender, ethnicity, health professional group, primary place of work and years working in the 

profession.  

1. Overarching barriers and enablers identified by each of the two assessment methods. 

The Theoretical Domains Framework (TDF) (Cane 2012; Michie 2005) was used to classify 

all participant responses into one or more of the 14 behavioural domains within the TDF 

framework. Two authors (EM and TC) independently coded the SSI and questionnaire 

responses. Coding was completed using NVivo version 8 software (QSR International Pty Ltd 

2008). The two reviewers (EM and TC) compared coding and any differences were resolved 

through discussion. If additional uncertainties remained the other authors were consulted and 

agreement was reached. Specific statements were generated to reflect the overarching beliefs 

coded within each behavioural domain (Curran 2013). The two reviewers decided whether 

these statements would represent a barrier or an enabler to implementation of the antenatal 

corticosteroid clinical practice guideline. Overarching barriers were defined by: the presence 

of conflicting beliefs within a domain that would signal variation in provider attitudes and 

beliefs, the frequency of specific beliefs across transcripts and the likely impact of the belief 

on the behaviour. Overarching enablers were identified by: the presence of beliefs within a 

domain that were likely to facilitate implementation of the antenatal corticosteroid clinical 

practice guideline, the frequency of those beliefs across transcripts and the likely impact of the 

belief on the behaviour. Differences in the overarching barriers and enablers identified 

between the two groups were compared.  

2. Effectiveness of one assessment method compared to the other  

A second coding framework was developed following data collection to reflect the responses 

received from the SSI and questionnaire participants (Appendix 1&2). Questions used in both 

the SSI and questionnaires were grouped according to the individual behavioural domain that 

the question corresponded to within the Theoretical Domains Framework (Cane 2012; Michie 

2005) (Table 3.1). To assess validity of coding a second reviewer (TC) independently 

reviewed 10% of coded transcripts that were selected at random, using a computer generated 
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random numbers table. Participants, researchers and assessors were aware of study group 

assignment. 

Responses to individual questions were compared by study group if the questions asked were 

the same. In instances in the SSI where the interviewer deviated from the pre-specified 

question the subsequent response was coded as ‘did not ask’. 

For continuous variables differences of means with 95% confidence intervals (CI) were used 

to compare outcomes. When the data were skewed, differences of medians with Interquartile 

ranges (IQR) were used. For categorical variables Fishers exact tests were used. 

A template of 43 questions was used in both the SSI and Questionnaire Groups. A number of 

the questions had multiple items and were analysed separately. The number and proportion of 

questions answered were reported for each individual question and overall.  

The level of agreement between the two assessment methods (SSI and Questionnaire) was 

assessed using Fisher’s exact test for each question. In questions where a statistical difference 

was demonstrated between the two assessment methods; proportions or relative risks were 

used to identify the differences between the two assessment methods and the direction of the 

effect. The number of questions where a significant difference was identified within each 

behavioural domain was reviewed.  

A third coding framework was developed to assess the level of detail of response by the 

participants for each individual question. The coding framework categorised responses from 

one to four. Where one represented the participant indicating the question was not applicable 

to them and four representing a detailed response. The difference in the level of response 

between the two assessment methods (SSI and Questionnaires) was assessed using Fisher’s 

exact test for each question. The influence of the type of question [open, closed or mixed 

(closed with a textbox)] was explored. All analyses were undertaken using SPSS version 20.0 

(Corp 2011). The threshold of significance was set at p=0.05. 
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3.1.4 Results 

A total of 73 health professional participants completed either a SSI (n=35) or Questionnaire 

(n=38) between April-November 2014 (Figure 3.1). 

 

 

Figure 3.1 Flow diagram of recruitment 

* Additional emails sent by District Health Boards, # Three participants responded to initial email to 
take part but subsequently didn’t reply. Two participants did not complete the consent form. 
 

The response rate of participants in the two groups was similar; 95% amongst those assigned 

to a SSI and 97% amongst those assigned to Questionnaire. Baseline characteristics of the 

health professionals were comparable between the two groups (Table 3.2). 
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Table 3.2 Comparison of demographic characteristics of health professionals by 

assessment method (n=73) 

Health professional group Assessment method 

 

 

Semi structured interview 

n=35 

Questionnaire 

n=38 

Age group (years) 

 20-39 9 (26) 10 (26) 

 40-59 23 (66) 26 (68) 

 >60 3 (9) 1 (3) 

Other/unknown                        0                        1 (3) 

Ethnicity 

 NZ European/European 23 (66) 28 (74) 

 Maori 2 (6) 1 (3) 

 Pacific peoples 1 (3)                        0 

 Asian 6 (17) 3 (8) 

 Middle Eastern/Latin American/ African 2 (6)  4 (10) 

 Other (unknown) 1 (3) 2 (5) 

Primary place of work 

 Hospital 30 (86) 33 (87) 

 Community 5 (14) 2 (5) 

 Other/unknown 0 3 (8) 

Number of years working in the profession 

 0-10 years 8 (23) 15 (39) 

 >10 years 27 (77) 22 (58) 

 Unknown 0 1 (3) 

Profession 

 Obstetrician 12 (34) 13 (34) 

 Midwife 12 (34) 13 (34) 

 Neonatologist/Paediatrician 11 (31) 12 (32) 
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  Primary Outcomes  

Identification of barriers and enablers: 

The majority of barriers and enablers identified by the two assessment methods were similar. 

In 12 out of the 14 behavioural domains there were no differences in the barriers and enablers 

identified. The two domains that demonstrated differences were Knowledge and Belief about 

consequences. Within the domain of Knowledge participants within the SSI Group identified 

three additional barriers and one additional enabler compared to participants in the 

Questionnaire Group.  

The additional barriers identified were: 

• My knowledge on the evidence related to antenatal corticosteroids is limited. 

• There is confusion in antenatal corticosteroid practice in the understanding of a course, dose 

and duration between doses and courses. 

• My understanding of antenatal corticosteroids comes from what I witness in clinical 

practice. 

The additional single enabler identified was: 

• The evidence that supports the administration of antenatal corticosteroids is strong but I am 

aware of the gaps in the research. 

In the Belief about consequences domain the additional barrier identified within the SSI Group 

compared to participants in the Questionnaire Group was:  

• There is uncertainty around the use of antenatal corticosteroids at term and practice doesn’t 

necessarily reflect the evidence. 

Is one method more effective than the other: 

The time taken for the participant to complete either assessment was comparable (median time 

for SSI group: 13.4 minutes, IQR 10.3 to 16.3 minutes, and for Questionnaire Group: 14.1 

minutes, IQR 10.4 to 24.6 minutes). Eight participants in the Questionnaire Group were 

excluded as outliers (one participant answered a paper copy and one participant answered only 

three questions; six participants took a long time from start to completion: from 1 hour 38 
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minutes to two participants who took over a month, suggesting the questionnaire was not 

completed in one sitting). 

The mean time taken per transcript (SSI or Questionnaire) by the researchers (EM and TC) to 

prepare and analyse the data was approximately four hours for a SSI transcript and 1 hour 10 

minutes for a Questionnaire response.  

The response rate to pre-specified questions was high in both groups (Table 3.3). Of the 43 

questions the mean number of questions answered by participants in the SSI Group was 38 

(standard deviation (SD) 4) compared to 36 (SD 13) in the Questionnaire Group (however this 

does not account for the number of questions that were/were not asked in the SSI group). In 12 

out of the 14 behavioural domains the proportion of questions answered was higher among the 

SSI Group compared to the Questionnaire Group. The most marked difference in the 

proportion of questions answered between the two study groups was within the domains of 

Knowledge and Skills. More participants in the SSI group answered the Knowledge questions 

compared to the Questionnaire Group (Table 3.3). In contrast fewer participants in the SSI 

group answered the Skills questions compared to the Questionnaire group (however, fewer 

participants in the SSI group were asked all of the Skills questions).  
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Table 3.3 Questions answered within each behavioural domain and differences in responses between the SSI and online Questionnaire groups 

Behavioural Domain Interview Questions Number answered 

SSI (overall 

proportion) 

n=35 c 

Number answered 

online questionnaire 

(overall proportion) 

n=38 

Knowledge Are you aware there is a new bi-national steroid guideline being produced 35/35 (100) 37/38 (97) 

Do you think the guideline needs to give a recommendation on the use of a single course of antenatal 

corticosteroids 
35/35 (100) 34/38 (89) 

Do you think the guideline needs to give a recommendation on the use of repeat antenatal corticosteroids for 

preterm birth 
32/32c (91) 32/38 (84) 

Do you think the guideline needs to clarify when to use antenatal corticosteroids for elective birth at term 35/35 (100) 33/38 (87) 

Which antenatal corticosteroid do you use in your unit/practice 34/34c (97) 33/38 (97) 

What dose do you prescribe/administer for a single course of antenatal corticosteroids 31/31c (89) 33/38 (87) 

What dose do you prescribe/administer for repeat course/s of antenatal corticosteroids 30/30 c (86) 30/38 (79) 

Skills How confident are you in prescribing/administering a single course of antenatal corticosteroids 28/33c (80) 31/38 (82) 

How confident are you in prescribing/administering repeat courses of antenatal corticosteroids 26/27c (74) 32/38 (84) 

How many courses of antenatal corticosteroids would you be confident prescribing/administering 24/24c (69) 32/38 (84) 

Are you confident prescribing/administering antenatal corticosteroids to high risk groups including women with: 

diabetes/pre-eclampsia/ preterm prelabour rupture of membranes: 
  

Women with diabetes 23/23c (66) 33/38 (87) 

Women with pre-eclampsia 23/23c (66) 33/38 (87) 

Women with preterm prelabour rupture of membranes 23/23c (66) 33/38 (87) 

Would you prescribe/administer repeat antenatal corticosteroids for these groups if they remained at risk of 

preterm birth including: 
  

Women with diabetes 21/21c (60) 33/38 (87) 

Women with pre-eclampsia 21/21c (60) 33/38 (87) 

Women with preterm prelabour rupture of membranes 22/22c (63) 33/38 (87) 

Social professional 

role and identity 

Do you think clinical practice guidelines should influence your behaviour in the clinical setting 
35/35 (100) 35/38 (92) 

Belief about 

capabilities 

What difficulties/ problems if any, have you encountered in prescribing/administering a single course of antenatal 

corticosteroids  
35/35 (100) 36/38 (95) 

What difficulties/problems, if any, have you encountered in prescribing/administering a repeat course of antenatal 

corticosteroids 
35/35 (100) 36/38 (95) 

Are there any instances where you would not or have witnessed others not prescribe antenatal corticosteroids 34/35 (97) 27/38 (71) 
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Memory attention and 

decision making 

Do you always remember to prescribe/administer:    

A single course of antenatal corticosteroids 31/31c (89) 33/38 (87) 

A repeat course/s of antenatal corticosteroids 30/30c (86) 33/38 (87) 

Environmental context 

and resources 

Do resources facilitate the prescription of antenatal corticosteroids 34/34c (97) 33/38 (87) 

Do you feel there are competing tasks/time constraints to prescribing/administering antenatal corticosteroids 35/35 (100) 33/38 (87) 

Are the necessary resources/ systems in place in your birthing unit to allow you to prescribe/administer antenatal 

corticosteroids 
27/27c (77) 33/38 (87) 

Social influences Do external influences (e.g., other Consultants/Professional groups) facilitate or hinder your 

prescription/administration of antenatal corticosteroids 
34/35 (97) 32/38 (84) 

Are there specific persons/professional groups you would take example from 34/35 (97) 31/38 (82) 

Emotion Do emotional issues/personal beliefs facilitate or hinder your use of antenatal corticosteroids 31/31c (89) 32/38 (84) 

Behavioural 

Regulation 

In your opinion what steps are needed to enable the use of the recommendations within the antenatal 

corticosteroid guideline 
34/34c (97) 33/38 (87) 

How do you think the antenatal corticosteroid guideline could best be implemented 35/35 (100) 33/38 (87) 

Belief about 

consequences 

Overall, do you feel the evidence you are currently aware of suggests that prescribing antenatal corticosteroids is 

beneficial 
  

For a single course of antenatal corticosteroids  35/35 (100) 35/38 (92) 

For a repeat course of antenatal corticosteroids  35/35 (100) 36/38 (98) 

For antenatal corticosteroids prescribed at term(>37/40) 34/34 c (97) 36/38 (98) 

How comfortable you feel NOT prescribing a single course of antenatal corticosteroids 30/31 c (86) 29/38 (76) 

How comfortable you feel NOT prescribing a repeat course/courses of antenatal corticosteroids 28/29 c (80) 29/38 (76) 

What is the earliest gestational age you would prescribe/use antenatal corticosteroids  35/35 (100) 31/38 (82) 

What is the latest gestational age you would prescribe/use antenatal corticosteroids 32/35 (91) 31/38 (82) 

Do you find prescribing antenatal corticosteroids at very early gestations e.g., 23 weeks of gestation compatible 

with your own professional standards/beliefs  
32/33 c (91) 32/38 (84) 

Reinforcement What would help in your clinical practice to make it easier for you to prescribe/administer a single course of 

antenatal corticosteroids 
34/35 (97) 31/38 (82) 

What would help in your clinical practice to make it easier for you to prescribe/administer repeat courses of 

antenatal corticosteroids 
29/31 c (83) 33/38 (87) 

Optimism How important you think antenatal corticosteroids are in the care of preterm infants 33/33 c (94) 32/38 (84) 

Goals What do you think the main purpose of the antenatal corticosteroid clinical practice guideline should be 35/35 (100) 36/38 (98) 

Intentions What are your current motivations to prescribing antenatal corticosteroids 35/35 (100) 35/38 (92) 

Overall 38 (88) 35.5 (83) 
cdenominator varies reflecting whether the question was asked/not 
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There was reasonable agreement in the responses received from each assessment method. In 

29 of the 43 (67%) questions answers were comparable for both groups. Questions that 

produced comparable responses for each group are shown in Table 3.4 and include; questions 

relating to whether clinical practice guidelines should influence heath professionals’ 

behaviour, what the content and purpose of the antenatal corticosteroid guideline should be, 

the resources that facilitate the administration of antenatal corticosteroids, the individual’s 

confidence in prescribing antenatal corticosteroids, the emotional response evoked by 

antenatal corticosteroid use and the administration of single and repeat course(s) to specific 

groups (including women with diabetes, pre-eclampsia and preterm prelabour rupture of 

membranes).  

In some questions (14 of the 43, 33%) the two assessment methods identified differences in 

the responses received (Table 3.5). Participants in the SSI Group were more likely to identify 

that they were extremely confident in prescribing or administering antenatal corticosteroids 

compared to participants in the Questionnaire Group (RR 2.69 CI 1.19-6.05 p=0.01). 

Similarly, participants in the SSI Group were more likely to identify that they would be happy 

to prescribe higher numbers of courses (three or greater than four courses) of antenatal 

corticosteroids compared to the Questionnaire Group (RR 2.67 CI 1.05-6.79, p=0.04). Peer 

support and administration of antenatal corticosteroids at extreme gestations also demonstrated 

key differences between the two assessment groups (Table 3.5). 

There were some differences seen by the assessment method used in the overall level of 

response within each question in 21 of the 43 (49%) questions (Table 3.6). Of the 43 questions 

asked, nine questions were open, 18 questions were mixed (closed question with optional text 

box to provide more detail) and 15 questions were closed. The largest difference in the level of 

response was identified in the closed questions, with 13 of the 15 (87%) closed questions 

demonstrating differences between the two assessment groups. Only three (33%) of the nine 

open questions demonstrated significant differences in the level of response between the two 

study groups and five (28%) of the 18 mixed questions demonstrated differences between the 

two assessment groups. In 13 of the 14 behavioural domains the level of detail or response 

provided was greater in participants completing the SSI compared to the Questionnaire (Table 

3.6).
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Table 3.4 Similarities in response between the SSI Group and online Questionnaire Group 

Behavioural 

Domain 

Response Assessment method P value 

Knowledge 

 

 Semi-structured interview 

n=35 d 

Online questionnaire 

n=38 d 
 

Are you aware there is a new bi-national steroid guideline being produced 

1.0 Yes 17(50) 19 (49) 

No 17(50) 18 (51) 

Do you think the guideline needs to give a recommendation on the use of a single course of antenatal corticosteroids 

1.0 
Yes 28 (80) 28 (82) 

No 1 (3) 0 

Unsure 6 (17) 6 (18) 

Do you think the guideline needs to give a recommendation on the use of repeat antenatal corticosteroids for preterm birth 

0.11 
Yes 27 (84) 29 (91) 

No 0 2 (6) 

Unsure 5 (16) 1 (3) 

Do you think the guideline needs to clarify when to use antenatal corticosteroids for elective birth at term 

1.0 
Yes 29 (83) 28 (85) 

No 2 (6) 1 (3) 

Unsure 4 (11) 4 (12) 

Which antenatal corticosteroid do you use in your unit/practice 

0.07 
Dexamethasone 1 (3) 2 (6) 

Betamethasone 26 (76) 30 (91) 

Unsure 7 (21) 1 (3) 

What dose do you prescribe/administer for repeat course/s of antenatal corticosteroids 

0.32 

Same as singles 4 (13) 2 (7) 

1 dose of antenatal corticosteroid 13 (43) 11 (37) 

2 doses of antenatal corticosteroid 2 (7) 7 (23) 

Unsure 11 (37) 10 (33) 

Skills How confident you are in prescribing/administering repeat courses of antenatal corticosteroids 

0.71 
Not confident 6 (29) 13 (41) 

Somewhat confident 3 (14) 7 (22) 

Confident 7 (33) 6 (19) 
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Very confident 4 (19) 5 (16) 

Extremely confident 1 (5) 1 (3) 

Are you confident prescribing/administering antenatal corticosteroids to high risk groups including women with: diabetes/pre-eclampsia/ preterm prelabour 

rupture of membranes 

0.36 
Women with diabetes   

Yes 15 (65) 18 (55) 

No 1 (4) 6 (18) 

Unsure 7 (30) 9 (27) 

Women with pre-eclampsia   

0.36 
Yes 16 (70) 23 (70) 

No 1 (4) 6 (18) 

Unsure 6 (26) 4 (12) 

Women with preterm prelabour rupture of membranes   

0.42 
Yes 16 (70) 27 (82) 

No 1 (4) 2 (6) 

Unsure 6 (26) 4 (12) 

Would you prescribe/administer repeat antenatal corticosteroids for these groups if they remained at risk of preterm birth including: 

1.0 

Women with diabetes   

Yes 10 (48) 14 (42) 

No 1 (5) 3 (9) 

Unsure 10 (48) 16 (48) 

Women with pre-eclampsia   

1.0 
Yes 10 (48) 16 (48) 

No 1 (5) 3 (9) 

Unsure 10 (48) 14 (42) 

Women with preterm prelabour rupture of membranes   

1.0 
Yes 10 (48) 12 (36) 

No 1 (5) 2 (6) 

Unsure 10 (48) 12 (36) 

Social 

professional role 

and identity 

Do you think clinical practice guidelines should influence your behaviour in the clinical setting 

0.50 
Yes 33 (94) 34 (97) 

No 0 1 (3) 

Unsure 2 (6) 0 

Belief about Are there any instances where you would not or have witnessed others not prescribe antenatal corticosteroids 0.30 
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capabilities Yes 14 (41) 16 (59) 

No 19 (56) 10 (37) 

Unsure 1 (3) 1 (4) 

Memory 

attention and 

decision making 

Do you always remember to prescribe/administer: A repeat course of antenatal corticosteroids 

0.06 
Yes 18 (67) 15 (46) 

No 5 (19) 4 (12) 

Not applicable 4 (15) 14 (42) 

Environmental 

context and 

resources 

Do resources facilitate the prescription of antenatal corticosteroids 

0.32 
Yes 33 (97) 29 (88) 

No 0 2 (6) 

Not applicable 1 (3) 2 (6) 

Do you feel there are competing tasks/time constraints to prescribing/administering antenatal corticosteroids 

0.41 

Yes 13 (37) 11 (33) 

No 17 (49) 20 (61) 

Unsure 3 (9) 0 

Not applicable 2 (6) 2 (6) 

Are the necessary resources/ systems in place in your birthing unit to allow you to prescribe/administer antenatal corticosteroids 

0.75 
Yes 26 (96) 30 (91) 

No 1 (4) 1 (3) 

Not applicable 0 2 (6) 

Social influences Do external influences (e.g., other Consultants/Professional groups) facilitate or hinder your prescription/ administration of antenatal corticosteroids 

0.50 
Yes 16 (47) 15 (47) 

No 18 (53) 15 (47) 

Not applicable 0 2 (6) 

Emotion Do emotional issues/personal beliefs facilitate or hinder your use of antenatal corticosteroids 

0.06 
Yes 8 (26) 2 (6) 

No 22 (71) 29 (91) 

Not applicable 1 (3) 1 (3) 

Belief about 

consequences 

Overall, do you feel the evidence you are currently aware of suggests that prescribing antenatal corticosteroids is beneficial  

For a single course of antenatal corticosteroids  

1.0 Yes 30 (86) 31 (89) 

No 1 (3) 0 
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Unsure 4 (11) 4 (11) 

For a repeat course of antenatal corticosteroids  

0.22 
Yes 14 (40) 22 (61) 

No 4 (11) 3 (8) 

Unsure 17 50) 11 (31) 

How comfortable you feel NOT prescribing a repeat course/courses of antenatal corticosteroids 

0.41 

Extremely comfortable 1 (7) 3 (10) 

Very comfortable 0 2 (7) 

Comfortable 0 4 (14) 

Somewhat comfortable 5 (33) 10 (34) 

Not comfortable 9 (60) 10 (34) 

What is the earliest gestational age you would prescribe/use antenatal corticosteroids   

<24 weeks gestation 19 (54) 14 (45) 

0.39 

From 24 weeks gestation 9 (26) 15 (48) 

From 25 weeks gestation 2 (6) 1 (3) 

From 26 weeks gestation 1 (3) 0 

From 28 weeks gestation 2 (6) 0 

Unsure 2 (6) 1 (3) 

What is the latest gestational age you would prescribe/use antenatal corticosteroids 

0.42 

Less than 34 weeks 4 (13) 3 (10) 

34 weeks 8 (25) 7 (23) 

Up to 35 weeks 2 (6) 4 (13) 

Up to 36 weeks 5 (16) 1 (17) 

Up to 37 weeks 4 (6) 7 (23) 

Greater than 37 weeks/term 7 (22) 9 (29) 

Unsure 2 (6) 0 

Reinforcement What would help in your clinical practice to make it easier for you to prescribe/administer repeat courses of antenatal corticosteroids 

0.09 

Nothing 7 (24) 4 (12) 

Having a guideline (clarifying the evidence) & accompanying implementation tools 12 (41) 17 (52) 

Sanctions for incorrect prescribing 3 (10) 0 

Location of the guideline 0 1 (3) 

Documentation 4 (14) 2 (6) 

Altering timing 0 1 (3) 

Not applicable 3 (9) 7 (23) 
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Goals What do you think the main purpose of the antenatal corticosteroid clinical practice guideline should be  

Standardise decision making 

0.63 Yes 14 (40) 12 (33) 

No 21 (60) 24 (67) 

Best practice/Improve outcomes 

1.0 Yes 14 (40) 14 (39) 

No 21 (60) 22 (61) 

Clarify the evidence 

0.79 Yes 10 (29) 9 (25) 

No 25 (71) 27 (75) 

Inform health professionals 

0.40 Yes 6 (17) 10 (28) 

No 29 (83) 26 (72) 

Unsure 

0.49 Yes  1 (3) 0 

No 34 (97) 36 (100) 
dFigures are numbers and percentages 
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Table 3.5 Differences in responses between the SSI Group and online Questionnaire Group 

Behavioural 

Domain 

Response Assessment method P value 

Semi-structured interview n=35 d Online questionnaire n=38 d 

Knowledge What dose do you prescribe or administer for a single course of antenatal corticosteroids 

Dexamethasone (12mg given IM 24 

hours apart for 2 doses) 

17 (55) 28 (85) 0.02 

Unsure 13 (42) 5 (15) 

Other 1 (3) 0 

Skills How confident are you in prescribing a single course of antenatal corticosteroids 

Not confident 1 (4) 10 (32) 0.01 

Somewhat confident 2 (8) 5 (16) 

Confident 1 (4) 3 (10) 

Very confident 8 (32) 7 (23) 

Extremely confident 13 (52) 6 (19) 

How many courses of antenatal corticosteroids would you be confident prescribing/administering 

Greater than four 5 (21) 2 (6) 0.004 

Three 5 (21) 3 (9) 

Two 6 (25) 8 (25) 

One 0 12 (38) 

Unsure 8 (33) 7 (22) 

Belief about 

capabilities 

What difficulties or problems if any have you personally encountered in prescribing/administering a single course of antenatal corticosteroids 

 None 16 (46) 10 (28) 0.03 

Variation in prescribing 3 (9) 3 (8) 

Cost  0 1 (3) 

Patient factors  3 (9) 1 (3) 

Variation in belief about the evidence 1 (3) 4 (11) 

Not used to giving/don’t 

give/uncertainties about when to give 

3 (9) 2 (6) 

Difficulties with different obstetric 

populations 

1 (3) 4 (11) 

Time factors 5 (14) 1 (3) 

Knowing if has been given 1 (3) 0 

Not applicable 2 (6) 10 (28) 
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 What difficulties or problems if any have you personally encountered in prescribing/administering a repeat course of antenatal corticosteroids 

None 12 (34) 9 (25) <0.01 

Variation in prescribing 7 (20) 7 (19) 

Patient factors  0 1 (3) 

Variation in belief about the evidence 7 (20) 4 (11) 

Not used to giving/don’t 

give/uncertainties about when to give 

4 (11) 0 

Difficulties with different obstetric 

populations 

1 (3) 4 (11) 

Time factors 3 (9) 1 (3) 

Not applicable 1 (3) 10 (28) 

Intentions What are your current motivations to prescribe antenatal corticosteroids 

Cost effective 2 (6) 20 (57) <0.0001 

Expected by local guidelines 5 (14) 27 (77) <0.0001 

Personal experience 0 26 (74) <0.0001 

Memory, attention 

and decision 

making processes 

Do you always remember to prescribe/administer a single course of antenatal corticosteroids 

Yes 30 (97) 23 (70) 0.006 

Not applicable 1 (3) 10 (30) 

Social influences Are there specific persons/professional groups you would take example from 

Yes 27 (79) 15 (48) 0.001 

No/unsure/not applicable 47 (21) 16 (51) 

Behavioural 

regulation 

How do you think the antenatal corticosteroid guideline should best be implemented 

Opinion leader 5 (14) 15 (45) 0.007 

Other 14 (40) 0 <0.001 

Belief about 

consequences 

Overall, do you feel the evidence you are currently aware of suggests that prescribing antenatal corticosteroids is beneficial for: 

antenatal corticosteroids prescribed at term (>37/40) 

Yes 4 (12) 6 (17) 0.013 

No 8 (24) 19 (53) 

Unsure/ not applicable 7 (22) 3 (3) 

Please indicate how comfortable you feel NOT prescribing a single course of antenatal corticosteroids 

Extremely comfortable 1 (4) 2 (7) 0.053 

Very comfortable 0 1 (3) 

Comfortable 0 4 (14) 

Somewhat comfortable 1 (4) 5 (17) 
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Not comfortable 22 (92) 17 (59) 

Do you find prescribing antenatal corticosteroids at very early gestations (e.g. 23 weeks of gestation) comparable with your own professional standards/beliefs 

Yes 16 (50) 10 (31) 0.001 

No  9 (28) 21 (66) 

Unsure/not applicable 7 (22) 3 (3) 

Reinforcement What would help in your clinical practice to make it easier for you to prescribe/administer a single course of antenatal corticosteroids 

Nothing 15 (44) 6 (19) 0.053 

Having a guideline (clarifying the 

evidence) & accompanying 

implementation tools 

12 (35) 14 (45) 

Sanctions for incorrect prescribing 3 (9) 0 

Location of the guideline 0 1 (3) 

Documentation 1 (3) 1 (3) 

Midwives prescribe 0 1 (3) 

Altering timing 0 1 (3) 

Not applicable 3 (9) 7 (23) 

Optimism How important do you think antenatal corticosteroids are in the care of preterm infants 

Extremely important 16 (49) 28 (88) 0.003 

Very important 12 (36) 3 (9) 

Important 5 (15) 1 (3) 
d Figures are numbers and percentages. 
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Table 3.6 Differences in the level of response by individual questions and the proportion of detailed answers between the SSI Group and online 

Questionnaire Group 

Behavioural 

Domain 

Interview Questions Number of detailed 

answers semi-

structured interview 

(proportion of those 

that were asked) 

n=35 

Number of detailed 

answers online 

questionnaire 

(proportion of those 

that were asked) 

n=38 

Difference 

in level of 

response 

between the 

two groups 

p value 

Type of 

question 

Knowledge What dose do you prescribe/administer for repeat course/s of antenatal corticosteroids 9(30) 17(55) 0.03 Opene 

Do you think the guideline needs to give a recommendation on the use of a single course of 

antenatal corticosteroids 
11(31) 0 <0.001 Mixedf 

Do you think the guideline needs to clarify when to use antenatal corticosteroids for elective 

birth at term 
11(31) 2(6) 0.12 Mixed 

Which antenatal corticosteroid do you use in your unit/practice 5(15) 0 0.53 Mixed 

What dose do you prescribe/administer for a single course of antenatal corticosteroids 15(47) 8(24) 0.07 Mixed 

Are you aware there is a new binational steroid guideline being produced 3(9) 0 0.11 Closedg 

Do you think the guideline needs to give a recommendation on the use of repeat antenatal 

corticosteroids for preterm birth 
8(25) 0 0.001 Closed 

Overall   62(27) 27(11)   

Skills Are you confident prescribing/administering antenatal corticosteroids to high risk groups 

including women with: diabetes/pre-eclampsia/ preterm prelabour rupture of membranes 
    

 Women with diabetes 9(39) 5(15) 0.06 Mixed 

 Women with pre-eclampsia 6(26) 5(15) 0.33 Mixed 

 Women with preterm prelabour rupture of membranes 6(29) 5(15) 0.33 Mixed 

Would you prescribe/administer repeat antenatal corticosteroids for these groups if they 

remained at risk of preterm birth including: 
    

 Women with diabetes 6(29) 3(9) 0.06 Mixed 

 Women with pre-eclampsia 6(29) 3(9) 0.06 Mixed 

 Women with preterm prelabour rupture of membranes 6(27) 3(9) 0.09 Mixed 
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How many courses of antenatal corticosteroids would you be confident 

prescribing/administering 
13(48) 0 0.05 Closed 

How confident are you in prescribing a single course of antenatal corticosteroids 9(32) 0 <0.001 Closed 

How confident are you in prescribing/administering repeat courses of antenatal corticosteroids 8(31) 0 <0.001 Closed 

Overall 69(32) 24(8)   

Social 

professional 

role and identity 

Do you think clinical practice guidelines should influence your behaviour in the clinical setting 
32(91) 

 

29(81) 

 
0.31 Mixed 

Belief about 

capabilities 

What difficulties/ problems if any, have you encountered in prescribing/administering a single 

course of antenatal corticosteroids  
25(71) 19(51) 0.11 Open 

What difficulties/problems, if any, have you encountered in prescribing/administering a repeat 

course of antenatal corticosteroids 
20(57) 14(38) 0.97 Open 

Are there any instances where you would not or have witnessed others not prescribe antenatal 

corticosteroids 
22(65) 13(45) 0.13 Open 

Overall 67(64) 46(45)   

Memory 

attention and 

decision 

making 

 Do you always remember to prescribe/administer:      

A single course of antenatal corticosteroids 13(42) 0 <0.001 Closed 

A repeat course/s of antenatal corticosteroids 12(41) 0 <0.001 Closed 

Overall 25(42) 0   

Environmental 

context and 

resources 

Do resources facilitate the prescription of antenatal corticosteroids 6(18) 13(38) 0.08 Mixed 

Do you feel there are competing tasks/time constraints to prescribing/administering antenatal 

corticosteroids 
20(59) 7(21) 0.003 Mixed 

Are the necessary resources/ systems in place in your birthing unit to allow you to 

prescribe/administer antenatal corticosteroids 
5(19) 3(9) 0.35 Mixed 

Overall 31(33) 23(23)   

Social 

influences 

Do external influences (e.g., other Consultants/Professional groups) facilitate or hinder your 

prescription/administration of antenatal corticosteroids 
21(60) 14(42) 0.18 Mixed 

Are there specific persons/professional groups you would take example from 27(77) 14(44) 0.006 Mixed 

Overall 48(69) 28(43)   
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Emotion Do emotional issues/personal beliefs facilitate or hinder your use of antenatal corticosteroids 12(39) 

 

2(6) 

 
0.002 Mixed 

Behavioural 

Regulation 

In your opinion what steps are needed to enable the use of the recommendations within the 

antenatal corticosteroid guideline 
26(74) 13(39) 0.007 Open 

How do you think the antenatal corticosteroid guideline could best be implemented 33(94) 0 <0.001 Mixed 

Overall 59(84) 13(19)   

Belief about 

consequences 

What is the earliest gestational age you would prescribe/use antenatal corticosteroids  20(59) 4(12) <0.001 Open 

What is the latest gestational age you would prescribe/use antenatal corticosteroids 21(64) 10(30) 0.13 Open 

Do you find prescribing antenatal corticosteroids at very early gestations e.g., 23 weeks of 

gestation compatible with your own professional standards/beliefs  
18(56) 17(52) 0.81 Mixed 

Overall, do you feel the evidence you are currently aware of suggests that prescribing antenatal 

corticosteroids is beneficial 
    

For a single course of antenatal corticosteroids  6(18) 0 0.01 Closed 

For a repeat course of antenatal corticosteroids  18(53) 0 <0.001 Closed 

For antenatal corticosteroids prescribed at term(>37/40) 24(73) 0 <0.001 Closed 

How comfortable you feel NOT prescribing a single course of antenatal corticosteroids 20(69) 0 <0.001 Closed 

How comfortable you feel NOT prescribing a repeat course/courses of antenatal corticosteroids 15(56) 0 <0.001 Closed 

Overall 142(55) 31(11)   

Reinforcement What would help in your clinical practice to make it easier for you to prescribe/administer a 

single course of antenatal corticosteroids 
21(66) 18(55) 0.09 Open 

 What would help in your clinical practice to make it easier for you to prescribe/administer 

repeat courses of antenatal corticosteroids 
14(54) 17(49) 0.14 Open 

Overall 35(60) 35(51)   

Optimism How important you think antenatal corticosteroids are in the care of preterm infants 12(38) 0 <0.001 Closed 

Goals What do you think the main purpose of the antenatal corticosteroid clinical practice guideline 

should be 
22(65) 29(78) 0.16 Open 

Intentions What are your current motivations to prescribing antenatal corticosteroids 16(46) 2(6) <0.001 Mixed 
eQuestion has a free text box for response, fQuestion has pre-defined response options with an additional text box to provide further detail if required. gQuestion has pre-
defined response options. 
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  Secondary outcomes 

Assessment of the level of agreement between the two assessment methods within each 

individual domain or question. 

Four of the 14 domains demonstrated complete agreement of responses to the questions 

between the SSI and Questionnaire Groups. These four behavioural domains were: Social 

professional role and identity, Environmental context and resources, Emotion and Goals 

(Table 3.4). The lack of any difference detected in the responses received by each assessment 

method in these domains seemed to reflect certainty in the participants’ opinions and 

responses. For example, under the domain of Social professional role and identity, 33 of 35 

(94%) in the SSI group compared with 34/35 (97%) (p=0.5) of the Questionnaire group felt 

that clinical practice guidelines should influence their behaviour in the clinical setting, and 

within the domain of Environmental context and resources, 33 of 34 (97%) in the SSI group 

and 29/33 (88%) (p=0.3) felt that resources are currently available to facilitate the prescription 

of antenatal corticosteroids (Table 3.4). 

In some aspects of other domains certainty in opinion and response was also seen and this 

meant the assessment methods produced similar responses. For example within the domain of 

Belief about consequences, 30 of 35 (86%) in the SSI group compared with 31 of 35 (89%) 

(p=1.0) of the Questionnaire group felt that overall the evidence they were aware of suggested 

prescribing a single course of antenatal corticosteroids is beneficial, and within the domain of 

Knowledge, 26 of 34 (76%) in the SSI group compared with 30 of 33 (91%) (p=0.07) 

identified that betamethasone was the antenatal corticosteroid currently used within their unit 

or practice (Table 3.4). 

Exploration of the responses that demonstrated complete certainty of opinion between the two 

groups (and within behavioural domains) often appeared to correlate to enablers identified 

among participants in both groups. For example, under the domain of Environmental context 

and resources an enabler identified in both groups was that antenatal corticosteroids were 

readily available and easy to administer.  

Identify whether different issues are identified by the different assessment methods within 

each domain.  
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Three of the 14 domains demonstrated disagreement in responses between the SSI and 

Questionnaire Groups. These behavioural domains were: Behavioural regulation, Optimism 

and Intentions (Table 3.5). For example within the domain of Behavioural regulation 

questioning on how the guideline should best be implemented produced different responses 

with only 5 of 35 (14%) in the SSI group identifying an opinion leader as being important, 

compared to 15 of 33 (45%) (p=0.007) in the Questionnaire group. With regards to the 

Intentions domain significant differences were seen in responses on current motivations to 

prescribing antenatal corticosteroids (Table 3.5). However, these differences in response 

between the two groups may be influenced by the provision of pre-populated options in the 

Questionnaire group that were not available to the SSI group. Differences in response 

according to assessment method were also seen in aspects of some other domains including 

the domain of Knowledge where participants in each assessment group responded differently 

regarding the dose for the prescription or administration of a single course of antenatal 

corticosteroids with more participants in the SSI group identifying they were unsure (13 of 31, 

42%) compared with the Questionnaire group (5 of 33, 15%) (p=0.02).  

Further differences in the responses between the two groups may be influenced by the type of 

question (open, closed, mixed) used. The questions that demonstrated differences within the 

domains of Reinforcement and Belief about capabilities were open questions and this resulted 

in a large number of responses being categorised. Participants in the SSI group were less likely 

to identify this question as not applicable and provide a response compared to participants in 

the Questionnaire Group.  

The degree of confidence demonstrated by participants appeared greater in the responses from 

the SSI group compared to the Questionnaire Group particularly within the domain of Skills 

for questions relating to confidence in the administration of corticosteroids or in the number of 

courses they would be happy to prescribe or administer (Table 3.5). Individual questions 

within the domains of Memory attention and decision making processes, Social influences and 

Belief about consequences appeared to be influenced by the need for participants in the SSI to 

provide a socially desirable response compared to the Questionnaire Group. For example, 

within the domain of Social influences, 27 of 34 (79%) in the SSI group would take example 

from specific persons or professional groups but within the Questionnaire group only 15 of 31 

(48%) would do so (p=0.001) (Table 3.5). 
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3.1.5 Discussion 

Through the process of this study we have enhanced knowledge on the optimal methods for 

the assessment of barriers and enablers using a theoretical construct. The authors were 

considerate in the number of questions selected to reflect the behavioural domains and their 

constructs within the TDF. Therefore in some instances only a limited number of questions 

were used to assess behavioural domains within the TDF, however this was deliberate to try 

and encourage completion of the questions among participants in both groups (SSI and 

Questionnaire).  

Both the SSI and the questionnaire appeared to be effective tools in identifying barriers and 

enablers to implementation of an antenatal corticosteroid clinical practice guideline, which 

incorporates assessing health professionals knowledge, practice and beliefs about antenatal 

corticosteroids and clinical practice guidelines. However the SSI identified a greater number 

of barriers and enablers among participants compared to the questionnaire. The additional 

barriers identified were reflective of underlying uncertainties or knowledge gaps that exist in 

current practice that only became apparent following in depth discussion in the SSI. Similarly 

the additional enabler identified within the SSI Group was that participants often had a 

comprehensive knowledge of the evidence pertaining to antenatal corticosteroid administration 

but understanding that participants also appreciated the research gaps and often balanced the 

risks and benefits when making a decision.  

Overall, the response rate of participants was comparable between the two study groups (SSI 

or Questionnaire Group). The time taken by participants to complete the SSI or Questionnaire 

was similar between the two study groups. However there were a number of outliers in the 

questionnaire group, which demonstrates a potential limitation in accurately assessing the time 

taken to complete when using an online survey. This finding is interesting given that a 

reported limitation of interviews is the time taken by participants to complete the semi-

structured interview. However this comparable benefit needs to be weighed against the time 

taken by the researcher in preparing and analysing the semi-structured interview data. This 

was estimated to be 2 hours and 50 minutes longer per SSI participant compared to a 

Questionnaire participant.  

The number of questions answered by participants was high and comparable between the two 

assessment groups. This rate does not account for the differences in the denominator for 
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individual questions which was apparent within the SSI Group. The difference in the 

denominator was a reflection of the interviewer’s inference in the applicability of the questions 

to the participant. There was a propensity of the interviewer to alter the questions to make 

them more appropriate to the participant therefore they were not included in the analysis as 

they were not directly comparable. Despite this, in 12 out of the 14 behavioural domains a 

greater proportion of health professionals answered the questions in the SSI Group compared 

to the Questionnaire Group. This is likely to be influenced by the presence of the researcher 

developing a rapport with participants and encouraging a response. The most pronounced 

differences in the proportion of questions answered were identified in questions relating to the 

behavioural domains of Knowledge and Skills. Participants were more likely to answer 

questions pertaining to knowledge if they were asked in the SSI compared to the 

questionnaire. This is possibly reflective of participants feeling pressured to respond and 

attempt an answer compared to the questionnaire where they opted not to respond. Conversely 

the proportion of questions answered by participants in the Skills behavioural domain was less 

in participants completing a SSI compared to participants who completed a Questionnaire. 

This difference is likely to reflect the interviewer’s assessment of the participants’ skill and the 

applicability of the question based on previous responses. On occasion the researcher deviated 

from the pre-specified questions within the SSI or altered them to try and ascertain an answer 

therefore they were not included in the analysis as they were not directly comparable. This 

was felt to be necessary to develop or maintain a rapport with the participant and to ask 

questions reflective of what was said. Repeatedly asking questions that were not applicable to 

the participant may have potentially negatively impacted the interview. 

Overall a large proportion of questions demonstrated similarity of responses between the two 

assessment groups. All questions within four behavioural domains of the TDF (Social 

professional role and identity, Emotion, Environmental context and resources and Goals) 

demonstrated comparable responses between SSI and questionnaire participants. 

Predominantly the questions (five out of the six questions) used to assess these domains were 

closed questions but focused on a range of behaviours relating to the use of clinical practice 

guidelines, the environment antenatal corticosteroids are prescribed or administered and the 

emotions related to antenatal corticosteroid use. This suggests that the type of assessment 

method does not appear to influence the response within these particular questions or 

behavioural domains.  
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However some key differences in response patterns were demonstrated in a number of 

questions and within particular behavioural domains of the TDF. To counteract the 

multiplicity of analyses we reported exact p values to illustrate that the vast majority of 

differences were highly significant (p<0.001) and the emerging patterns of differences were 

consistent. Within the three behavioural domains of; Behavioural regulation, Optimism and 

Intentions differences in responses were identified in all questions within each of these 

domains.  

In particular differences in responses between the two groups was particularly evident in 

questions that related to self-assessment (particularly within the behavioural domains of Skills, 

Memory attention and decision making and Belief about capabilities). Participants in the SSI 

Group were more likely to tend towards the extreme responses (e.g. extremely confident or no 

difficulties). This finding has been identified in previous studies comparing telephone 

interviews and mailed questionnaires, with the trend in extreme responses being identified in 

the telephone interview group (Feveile 2007). The one exception was when participants were 

asked about whether they believed that the evidence suggested that prescribing antenatal 

corticosteroids at term was beneficial. Participants in the SSI Group were more likely to 

identify that they were unsure compared to participants in the Questionnaire Group.  

In addition social desirability appeared to reflect some of the differences in responses between 

the two groups. Participant responses in the SSI Group were often more likely to reflect the 

preferred or acceptable response (particularly within the domains of Belief about capabilities, 

Social influences and Belief about consequences) compared to those completing a 

questionnaire. For example when participants were asked the question: ‘Do you find 

prescribing antenatal corticosteroid at early gestations e.g., 23/40 compatible with your own 

professional standards and beliefs?’ participants within the SSI Group were more likely to say 

yes compared to participants in the Questionnaire Group. This has been recognised in the 

literature as a potential limitation in the use of interviews. In conjunction with this it was 

evident within the domains of Knowledge that participants taking part in the SSI were more 

likely to verbalise that they were unsure compared to the Questionnaire Group participants 

who had pre-selected options to choose from.  

Another potential explanation for the differences identified between the two groups was that in 

the online survey a number of the questions were closed questions with multiple response 

options provided. Participants completing the questionnaire were more likely to select the 
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multiple options in the survey which were not available to those completing the SSI 

(particularly regarding questions relating to the behavioural domains of; intentions and 

behavioural regulation). This leads to the question of whether the true answer reflects the 

response that is similar between the two.  

Understandably the level of response appears to be heavily influenced by the type of question 

(open, closed or mixed) used. Closed questions when asked in a questionnaire limit the 

participants response however when asked in a SSI the participant often has the opportunity to 

provide further detail or a greater explanation of their answer if they wish. Interestingly, there 

was less of a difference in the level of response when open questions were used in both the 

SSI and questionnaire. Potentially suggesting that if participants are engaged in the topic being 

assessed they will provide reasonable responses. However often the understanding or 

explanation of the behaviour is greater in the SSI compared to the questionnaire. 

3.1.6 Conclusion 

Overall, when considering if one assessment method was superior to the other in the 

identification of barriers and enablers it would appear that the SSI was preferable to the 

questionnaire in identification of a greater number of barriers and enablers. However based on 

a number of different factors (time taken; response rate to the pre-specified questions; level of 

agreement; influence of assessment method on the differences identified; and the level of 

response) one particular assessment method was not necessarily superior. In fact adopting a 

mixed method design may be favourable as the two methods appear to complement one 

another. Using an online questionnaire would seem a reasonable starting point to identify 

potential barriers and enablers among a wider audience. In addition our study would suggest 

that a questionnaire may be preferable in the assessment of sensitive topics and in questions 

which are at risk of socially desirable responses. Following this the SSI could be used to 

explore the barriers and enablers identified in greater detail particularly in understanding the 

context and relationship between different barriers to facilitate identification of key 

determinants that should be targeted in any subsequent implementation strategy.  
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 Qualitative study identifying barriers and enablers 

among health professionals.  

4.1 Preface 

This chapter outlines the results of a qualitative study investigating underlying barriers and 

enablers to antenatal corticosteroid administration and clinical practice guideline use among 

key health professionals, which was nested within the previously discussed randomised trial in 

Chapter 3. The overarching results are presented first, followed by an exploration of influence 

of the individual health professional group or organisation on the barriers and enablers 

identified.  

This chapter aims to identify existing behavioural factors that facilitate or impede the transfer 

of evidence on antenatal corticosteroids into clinical practice primarily at an individual level. 

This chapter has been published as a manuscript in the journal: BMC Health Services 

Research (McGoldrick EL 2016).  The following chapter contains the unaltered manuscript 

submitted for publication.  

4.2 Identifying the barriers and enablers in the implementation of the New 

Zealand and Australian Antenatal Corticosteroid Clinical Practice 

Guidelines 

McGoldrick EL, Crawford T, Brown JA, Groom K, Crowther CA. 

4.2.1 Abstract 

Background 

The ineffective implementation of evidence based practice guidelines can mean that the best 

health outcomes are not achieved. This study examined the barriers and enablers to the uptake 

and implementation of the new bi-national (Australia and New Zealand) Antenatal 

Corticosteroid Clinical Practice Guidelines among health professionals, using the Theoretical 

Domains Framework.  

Methods 
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Semi-structured interviews or online questionnaires were conducted across four health 

professional groups and three district health boards in Auckland, New Zealand. The questions 

were constructed to reflect the 14 behavioural domains from the Theoretical Domains 

Framework. Relevant domains were identified by the presence of conflicting beliefs within a 

domain; the frequency of beliefs; and the likely strength of the impact of a belief on the 

behaviour using thematic analysis. The influence of health professional group and organisation 

on the different barriers and enablers identified were explored.  

Results 

Seventy-three health professionals completed either a semi-structured interview (n=35) or on-

line questionnaire (n=38). Seven behavioural domains were identified as overarching enablers: 

belief about consequences; knowledge; social influences; environmental context and resource; 

belief about capabilities; social professional role and identity; and behavioural regulation. Five 

behavioural domains were identified as overarching barriers: environmental context and 

resources; knowledge; social influences; belief about consequences; and social professional 

role and identity. Differences in beliefs between individual health professional groups were 

identified within the domains: belief about consequences; social professional role and identity; 

and emotion. Organisational differences were identified within the domains: belief about 

consequences; social influences; and belief about capabilities.  

Conclusion 

This study has identified some of the enablers and barriers to implementation of the New 

Zealand and Australian Antenatal Corticosteroid Clinical Practice Guidelines using the 

validated Theoretical Domains Framework, as perceived by health professionals. We have 

identified differences between individual health professional groups and organisations. The 

identification of these behavioural determinants can be used to enhance an implementation 

strategy, assist in the design of interventions to achieve improved implementation and 

facilitate process evaluations to understand why or how change interventions are effective.  

4.2.2 Background  

Limited information is known on the process of how and why clinicians change their practice 

and currently there is no standardised implementation strategy known to be completely 

effective in translating research findings into clinical practice (Cabana 1999; Grimshaw, 
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Thomas, 2004; Grol 2003). Increasingly, global health organisations and governments are 

urging researchers to identify effective strategies to reduce barriers to the uptake of proven 

interventions and minimise evidence practice gaps (Eccles 2009; Howson 2012).  

Barriers and enablers are determinants of healthcare practice that may prevent or facilitate 

improvements in practice (Flottorp 2013). Barriers can exist at multiple levels. The Cochrane 

Effective Practice and Organisation of Care Group classify barriers into nine categories 

(information management, clinical uncertainty, sense of competence, perceptions of liability, 

patient expectations, standards of practice, financial disincentives, administrative constraints 

and other) (Mowatt 2001). It has been argued that performing a comprehensive assessment of 

the barriers and enablers is key in developing an informed implementation strategy. 

Intervention strategies that are chosen to overcome the pre-identified barriers should 

subsequently improve practice as a result (Cabana 1999; Michie 2005). It is believed that this 

will advance the current knowledge in understanding the causal mechanisms through which 

the intervention worked, and how the chosen intervention modified or enhanced the pre-

identified barriers and enablers (Grimshaw, Thomas, 2004). A Cochrane systematic review in 

2010 recommended that future implementation studies must explicitly describe how barriers 

were identified and how overcoming these would form part of any implementation strategy 

(Baker 2010).  

Improving implementation of evidence-based practice by healthcare professionals often 

requires changing multiple behaviours of a number of individuals at many different levels 

(Grimshaw, Thomas, 2004). Changing behaviour can be complex. The effectiveness of 

implementation strategies is sensitive to context (Penney 2007) and the limited practical value 

of these strategies may be attributed to the atheoretical nature of many of them (Michie 2005). 

Applying psychological theories to the identification of barriers is more likely to identify 

opportunities and methods to develop a successful and targeted implementation strategy 

(Cochrane 2007). The Theoretical Domains Framework (TDF) (Michie 2005) simplifies and 

integrates a plethora of behavioural change theories to assist researchers involved in evidence 

based practice implementation. The refined and validated framework contains a set of 14 

behavioural domains that cover the main factors influencing individual practitioner behaviour 

and behaviour change (Cane 2012). The framework can be used to identify and explain why 

implementation of evidence based practice has not occurred and to design interventions to 

achieve improvements in implementation (Michie 2005).  
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Clinical practice guidelines have been identified as an invaluable resource in attempting to 

assist practitioner and patient decisions about appropriate health care in the clinical 

environment (Cabana 1999; Grol 2003). Despite the recognition that a single course of 

antenatal corticosteroids reduces death and major morbidity in preterm infants (Howson 2012; 

Roberts 2006), significant uncertainty still exists in their use in particular populations and 

circumstances (Bonanno 2012; Spencer 2014). A new bi-national (New Zealand and 

Australia) Clinical Practice Guideline entitled: “Antenatal corticosteroids given to women 

prior to birth to improve fetal, child and adult health”, has been developed with the aim of 

providing, practical evidence based guidance on best practice for clinical care in women prior 

to birth to improve fetal, infant, child and adult health (Antenatal Corticosteroid Clinical 

Practice Guidelines Panel 2015). Passive implementation of a clinical practice guideline is 

unlikely to ensure uptake and sustained use in clinical practice (Crowther, Middleton, 2013; 

Flodgren 2011; Giguere 2012; Ivers 2012). This study aimed to identify the overarching 

enablers and barriers to implementation of the new Clinical Practice Guideline prior to its 

release and highlight existing evidence practice gaps. The findings will help to identify if 

interventions can be generalisable or need to be tailored to individual health professional 

groups or sites.  

4.2.3 Methods 

Design  

This qualitative study was conducted among health professionals who care for pregnant 

women and/or infants born preterm, working within the three district health boards in 

Auckland, New Zealand. Semi-structured interviews or online questionnaires were designed 

using the Theoretical Domains Framework (Cane 2012; Michie 2005).  

Setting 

This study was conducted at four maternity hospitals in New Zealand. The four hospital sites 

represent three different district health boards within Auckland and serve a catchment 

population of 1,415,550 representing 32% of the New Zealand population (Statistics New 

Zealand Tatauranga Aotearoa 2013). Approximately 39% of babies born in maternity facilities 

in New Zealand, are born within these three district health boards (Ministry of Health 2014). 

National Women’s Health (Auckland City Hospital) provides level three neonatal intensive 
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care to the Northland region, Central Auckland, West Auckland and North Auckland areas. 

The neonatal service at National Women’s Health receives 1,600 admissions a year, making it 

the largest newborn unit in Australasia. It receives babies from other New Zealand regions and 

cares for babies requiring neonatal surgery and other specialist services. Middlemore Hospital 

provides level three neonatal intensive care, predominantly to the South Auckland/Counties 

Manukau region as well as providing extra capacity at peak demand times for regional and 

national overflow. These level three units provide care to babies who need ventilation, are 

born at less than 30 weeks’ and/or require intensive care support. Waitemata District Health 

Board encompasses North Shore and Waitakere Hospitals which care for women with low or 

medium risk pregnancies and their Special Care Baby Units can care for babies from 32 

weeks’ gestation onwards.  

Participants  

The health professional groups recruited included obstetricians, midwives, neonatologists and 

paediatricians. A purposive sampling method was used to recruit junior and senior health 

professionals. Midwives and doctors who worked within the hospital and as private lead 

maternity carers were recruited, to capture the breadth of opinions reflective of the diverse 

health care environment. A lead maternity carer may be public or private, hospital or 

community based and is responsible for managing the woman’s care throughout pregnancy, 

birth and immediately postpartum. 

Participants were identified in two ways. At each of the hospital sites a key person was 

identified who sent out an email to all health professionals on the hospital mailing list inviting 

health professionals to participate in the study. Participants demonstrated interest by replying 

to the email and then received a participant information sheet and consent form to complete. 

Secondly, on occasion health professional participants were approached directly by one of the 

researchers (EM) and invited to take part in the study. This study is nested within a 

randomised trial to assess different methods for identifying barriers and enablers to 

administration of antenatal corticosteroids (to be reported elsewhere). Consequently following 

completion of a signed consent form, participants were randomised to either a semi-structured 

interview or online questionnaire. Responses from both methods were analysed and reported 

together in this study. All information collected during the interview or questionnaire process 

was confidential and anonymised for analysis and reporting.  
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We aimed to recruit eight individuals per professional group (obstetrician, midwife, 

neonatologist or paediatrician) at each of the three district health boards to facilitate data 

saturation in the thematic analysis and to allow comparison across professional groups and 

institutions. Neonatologists and paediatricians were recruited and analysed together. They 

were defined as clinicians who look after the babies on the neonatal units across the three 

district health boards that participated in the study. During the remainder of the paper they are 

referred to as neonatologists.  

Ethical approval was obtained by the University of Auckland Health Participants Ethics 

Committee (011193) and locality agreement was obtained at each of the respective sites. 

Materials 

Questions were developed to cover the domains and their component constructs within the 

TDF (Cane 2012; Michie 2005). This resulted in each domain being linked to a set of 

questions (Table 3.1). The questions used in both the semi-structured interview and online 

questionnaire were the same and were piloted by members of the research group and by 

colleagues working within the professional groups (obstetricians, neonatologists and 

midwives) to minimise repetition and ensure clarity of the questions. 

The questions explored different health professionals’ attitudes, beliefs, and knowledge about 

the prescription or administration of antenatal corticosteroids and identified possible reasons 

for any evidence practice gaps. Beliefs about clinical practice guidelines, the need for a bi-

national (New Zealand and Australia) antenatal corticosteroid clinical practice guideline and 

how these guidelines could best be implemented were explored. Further analysis investigated 

the influence of individual health professional groups and health care organisations on the 

different barriers and enablers identified. 

Demographic questions were included to capture participants’ age, ethnicity, current position, 

primary place of work and years of experience. 

 

Data Collection 

Each participant was given a unique identifying number which allowed all recordings and 

transcripts to be anonymised for the purpose of confidentiality. Only the researcher (EM) had 
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knowledge of the participant names and their corresponding unique identifying numbers. This 

allowed analysis within and between different health professional groups 

The semi-structured interviews and online questionnaires were completed over an eight month 

time period (April to November 2014) prior to the release of the guideline. No explicit time 

restraints were applied to either assessment method. Each semi-structured interview or online 

questionnaire was expected to take 20 minutes to complete.  

Interview procedures 

Semi- structured, face to face interviews were conducted by a single researcher (EM); a PhD 

student with a medical background in obstetrics and gynaecology and training in interview 

skills. Interviews were conducted at a location convenient to the participant or in a quiet office 

on the hospital site. Interviews were audio-recorded and handwritten notes were taken.  

Questionnaire 

The online questionnaires were developed on the web based system, Survey Monkey® 

(SurveyMonkey Inc) , and were emailed to the participants preferred email address to be 

completed at a time convenient to them. Participants were asked to insert their unique 

identifying number at the beginning of the questionnaire. If participants did not have access to 

a computer a paper version of the questionnaire was provided. A reminder via email or text 

message was sent to non-responders two weeks after the initial questionnaire had been sent.  

Data analysis 

Audiotaped interviews were reviewed and transcribed verbatim. The authenticity of the 

transcripts were confirmed by a second author who selected four (11%) transcripts at random 

to compare with the audio recordings (TC). Two of the authors (EM and TC) read all of the 

transcripts at least twice to familiarise themselves with the data. To increase rigour, these two 

reviewers independently coded the anonymised semi-structured interview transcripts and the 

open ended online questionnaire responses using the TDF. All transcripts were coded in Nvivo 

8 software (QSR International Pty Ltd 2008).  

Initially a directed approach to content analysis (Hsieh 2005) was used to classify responses 

into one or more of the 14 theoretical domains (Cane 2012; Michie 2005).The reviewers (EM 

and TC) met after the first two transcripts had been coded to compare results and any 



 

206 

 

differences in coding within behavioural domains were resolved through discussion. If there 

were any uncertainties the other authors (CAC, JB, KG) reviewed the coding and agreement 

was reached. This process continued with the remaining transcripts with the two reviewers 

meeting weekly to compare results. Following this the two researchers (EM and TC) reviewed 

all of the responses coded within each behavioural domain and used thematic analysis (Braun 

2006) to generate a list of specific beliefs to represent the overarching statements or themes 

coded within each behavioural domain (Curran 2013). 

The two reviewers (EM and TC) decided whether the beliefs represented a barrier or enabler 

to the implementation of the Antenatal Corticosteroid Clinical Practice Guidelines. A 

frequency count was conducted on the data to illustrate the number of times a belief was 

mentioned within a particular behavioural domain. Where the word many or majority is used 

in the manuscript this refers to the frequency or strength of the belief among participants. Key 

domains related to implementation of the New Zealand and Australian Antenatal 

Corticosteroid Clinical Practice Guideline were identified through consideration of: the 

presence of conflicting beliefs within a domain that would signal variation in provider 

attitudes and beliefs, the frequency of specific beliefs across transcripts and the likely impact 

of the belief on the behaviour (Curran 2013). Further analysis was performed to identify any 

differences in the enablers or barriers identified within the different health professional groups 

and sites that the participant worked at.  

4.2.4 Results 

A total of 73 health professionals completed either a semi-structured interview (n=35) or 

online questionnaire (n=38) (Figure 4.1).  
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Figure 4.1 Flowchart of recruitment 

 

Participants represented all four health professional groups and were predominantly female 

(78%), aged between 40-59 years (66%) and working within the hospital environment (89%) 

(Table 4.1). Purposive sampling facilitated adequate sampling of health professionals of 

different ages, ethnicity and years working in the professional groups. Data saturation was 

reached among the different health professional groups and between hospital sites. 

  

Eligible health professionals (HP) 
contacted via email or approached 

directly to participate N=92 

HP consented and  
randomised N=76 

HP completed N=73 

Declined           N=11 

Non responders      N=3 

Consent not received N=2 

Non responders      N=1 

Not available        N=2 
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Table 4.1 Demographic characteristics of health professional participants (n=73) 

Characteristics of Health Professionals included in the study 

  Obstetrician 

(n=25) 

Neonatologist/Paediatrician 

(n=24) 

Midwife  

(n=24) 

Age Group 

(years) 

20-29 1 1 0 

30-39 8 6 3 

40-49 11 8 6 

50-59 5 6 13 

>60 0 2 2 

Unknown  1  

Ethnicity European 16 14 21 

Maori 1 1 1 

Pacific peoples 1 0 0 

Asian 2 6 1 

Middle Eastern/Latin 

American/ African 
4 1 1 

other (unknown) 1 Indian/ South 

African 
1 0 

Did not answer 0 1 0 

Primary 

Place of 

Work 

Hospital 25 23 16 

Community 0 0 7 

Other 0 1 1 

Did not answer 0 1 0 

Number of 

years 

working 

Profession 

(years) 

0-5 years 4 4 3 

6-10 years 5 5 3 

11-15 years 8 4 3 

>15 years 7 10 15 

Unknown 1 0 0 

 

Barriers and enablers: 

Overarching beliefs identified as enablers or barriers to implementation of the guideline 

related to seven key behavioural domains from the TDF for enablers and five behavioural 

domains for barriers. Throughout the results the enablers and barriers are presented separately 

within their corresponding behavioural domain.  

A number of additional beliefs were identified within the other behavioural domains of the 

TDF (memory, attention and decision making, goals and skills) but it was felt that these 

beliefs/behaviours expressed would not significantly influence implementation of the clinical 

practice guidelines.  
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Enablers to implementation of the Antenatal Corticosteroid Clinical Practice Guidelines: 

Eleven overarching beliefs were identified as enablers to implementation (Table 4.2) and are 

detailed below under the behavioural domain that they correspond to. The frequency or 

strength of the different beliefs identified among participants within the behavioural domains 

are detailed.  

Belief about the consequences of antenatal corticosteroid administration, in improving health 

outcomes to infants, was high among study participants. A consistent comment across the 

participants was that administration of antenatal corticosteroids is routine practice and 

improves health outcomes, particularly in the administration of a single course of antenatal 

corticosteroids to women at risk of preterm birth. This is illustrated by the quote: “Too make 

sure that everyone who is eligible gets or receives them so the babies get the best deal”. 

Knowledge of the evidence relating to antenatal corticosteroids varied among the health 

professional participants. Participants who were up to date in their knowledge of the evidence 

base, were much more positive in the belief that, overall, the evidence supported the 

administration of antenatal corticosteroids but were aware of the gaps in the research. 

Demonstrated by the quote: “So in the babies that we know from research will have benefits”. 

When asked about social influences, participants expressed that administration of antenatal 

corticosteroids was considered a social norm within their organisations and that administration 

of antenatal corticosteroids was facilitated by discussion amongst the multidisciplinary team in 

conjunction with the woman demonstrated by the response: “I think the midwifery and 

obstetric staff are on the ball for the evidence regarding a single course”.  

Participants believed that current environmental context and resources within their 

organisations facilitated the prescription and administration of antenatal corticosteroids. This 

is reflected by the comment: “There has not ever been a problem, doing that”. 

When participants were asked about their beliefs about capabilities in the prescription and 

administration of antenatal corticosteroids, a consistent comment was that prescription of 

antenatal corticosteroids was primarily believed to be directed by the senior obstetric health 

professionals within the organisation. When asked what difficulties or problems they had 

encountered in the prescription or administration of antenatal corticosteroids, the majority of 
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health professionals responded that this decision was not made by them but was made by the 

obstetrician. 

Use of clinical practice guidelines was identified as a professional standard. Within the 

behavioural domain of social professional role and identity, a consistent comment among 

participants was that use of clinical practice guidelines helps to standardise practice and ensure 

consistency. When asked what the purpose of the new antenatal corticosteroid clinical practice 

guideline should be participants felt it should be to facilitate decision making and to clarify 

uncertainties. Participants believed that a consequence of using the guideline ensured the 

provision of optimum care to mothers and their babies. This is illustrated by the quote: “To 

ensure best practice is consistent among all centres”. 

Participants strongly believed that to facilitate behavioural regulation to encourage uptake and 

adherence to the recommendations within the new Antenatal Corticosteroid Clinical Practice 

Guideline, efforts should be made to actively disseminate the guideline. In response to the 

question; how do you think the guideline should best be implemented, a consistent comment 

across the health professional participants was that the guideline should be actively 

disseminated in a manageable format and include education and implementation resources. 

Participants reported that interactive education sessions with worked examples would help 

them relate the recommendations to routine clinical encounters. Printed education materials 

and audit and feedback were identified as useful tools in facilitating ease of access and 

adherence to the new clinical practice guideline recommendations.  
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Table 4.2 Enablers to the implementation of the New Zealand and Australian Antenatal Corticosteroid Clinical Practice Guidelines 

Corresponding 

behavioural domain 

within the TDF 

Specific belief Frequency 

Belief about consequences 
Use of the new antenatal corticosteroid clinical practice guideline will ensure optimum care for mothers and their babies 26 

Administration of antenatal corticosteroids is routine practice and improves outcomes 87 

Knowledge The evidence that supports the administration of antenatal corticosteroids is strong but I am aware of the gaps in the research 44 

Social influences 

Administration of antenatal corticosteroids is facilitated by discussion amongst the multidisciplinary team in conjunction with 

the woman 
76 

Administration of antenatal corticosteroids is a social norm 25 

Environmental context and 

resources 

Antenatal corticosteroids are readily available and easy to administer. 29 

Adherence and use of clinical practice guidelines is part of the organisational culture 23 

Belief about capabilities Prescription of antenatal corticosteroids is directed by senior obstetric health professionals 53 

Social professional role 

and identity 

Use of clinical practice guidelines helps to standardise practice and ensure consistency 25 

A new antenatal corticosteroid guideline will facilitate decision making 35 

Behavioural Regulation The guideline should be actively disseminated in a manageable format and include education and implementation resources 43 
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Barriers to implementation of the Antenatal Corticosteroid Clinical Practice Guidelines: 

Thirteen overarching beliefs were identified as barriers to implementation (Table 4.3) and are 

detailed below under the behavioural domain that they correspond to.  

Within the domain environmental context and resources, a consistent comment across 

participants was that ease of access to the clinical practice guideline within the clinical 

environment will strongly influence its use. Many reported difficulties with current clinical 

practice guidelines relating to the ability to access them easily. Another consistent statement 

was that consideration should be given to the readability and format of the guideline. Many 

expressed the belief that if a guideline was too long participants would be reluctant to read it. 

This is illustrated by the comment: “if they are too wordy people don’t read them”. 

Participants reported that time constraints both in the acute nature of the situation that 

antenatal corticosteroids are often prescribed and the intensity of the work load in the obstetric 

environment often hinder antenatal corticosteroid administration.  

Limited knowledge, outdated knowledge and uncertainties in the evidence, represented a 

barrier for some health professionals. In some instances health professionals reported their 

knowledge comes from what is witnessed in clinical practice rather than knowledge of the 

evidence as reflected by the comment: “I know it is starting to come into practice. But I am 

not aware of the research on that”. There was confusion in some of the terminology related to 

antenatal corticosteroid use including the understanding of a course, dose and duration 

between doses and courses. This is shown by the statement: “Single dose. You mean the 

following doses, the weekly”. One of the most significant barriers identified was within the 

domain of social influences. The belief that lack of consistency and difference of opinion 

between individual health professionals makes it very difficult to know what correct or 

standard antenatal corticosteroid practice is. This was particularly relevant for midwives and 

more junior members of the health care team, illustrated by the statement: “Even within 

institutions like this there will be people with different opinions. That is one of the problems in 

an institution like this that there are lots of different opinions”. 

Participants were mixed in their beliefs about the consequences of using antenatal 

corticosteroids. Whilst participants believed in the efficacy of antenatal corticosteroids many 

remain uncertain about their use in specific populations including the use of repeat antenatal 

corticosteroids, the use of antenatal corticosteroids at term gestations and antenatal 
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corticosteroid administration in high risk groups, particularly in women with diabetes. There 

was some concern that currently practice doesn’t necessarily reflect the evidence regarding the 

administration of antenatal corticosteroids at term. This is reflected by the comments: “There 

is a little less certainty about them, you know about the benefits of repeat corticosteroids and 

of course the possible side effects on growth” and “Before caesarean section, well the 

evidence is limited but we are doing it”. 

Whilst the majority of participants within the domain of social professional role and identity, 

reported the use of clinical practice guidelines as being a professional standard, a number of 

participants voiced some scepticism on the evidence used to create guidelines and that this 

could potentially impact on their use. This is demonstrated by the statement: “Well I would 

like them to be based on evidence”. A proportion of participants expressed the belief that 

guidelines assist in their decision making but may not determine the clinical decisions that 

they make as seen by the comment: “Sometimes things may deviate from the normal and 

another clinical decision may need to be made in the best interest of the patient”. 
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Table 4.3 Barriers to the implementation of the New Zealand and Australian Antenatal Corticosteroid Clinical Practice Guidelines 

Corresponding 

behavioural domain 

within the TDF 

Specific belief Frequency 

Belief about 

consequences 

There is uncertainty around the use of antenatal corticosteroids at term and practice doesn’t necessarily reflect the evidence 25 

Use of antenatal corticosteroids improves outcomes of diabetic babies but their use in diabetic women can be difficult 16 

The use of repeat antenatal corticosteroids is known to be beneficial but concern exists around potential adverse effects. 41 

Knowledge 

My knowledge on the evidence related to antenatal corticosteroids is limited 50 

The evidence that supports the use of repeat antenatal corticosteroids is conflicting 37 

I need more clarification on the evidence regarding antenatal corticosteroid administration in specific populations 29 

There is confusion in antenatal corticosteroid practice in the understanding of a course, dose and duration between doses and 

courses. 
14 

My understanding of antenatal corticosteroids comes from what I witness in clinical practice 6 

Social influences Lack of consistency and difference of opinion make it difficult to know what is correct antenatal corticosteroid practice 48 

Environmental context 

and resources 

Competing tasks and time constraints impact on antenatal corticosteroid administration 12 

Ease of access, readability and implementation tools/education discourages/encourages use of guidelines 

 
60 

Social professional role 

and identity 

My use of the guideline would be dependent on it being based on good evidence 8 

Clinical practice guidelines assist in decision making but often clinical judgement supersedes this 22 
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Differences across health professional groups: 

Despite the overarching barriers and enablers demonstrated across the health professional 

groups, occasionally the different health professional groups beliefs within a behavioural 

domain were opposing. In addition there were some additional beliefs identified between 

individual health professional groups within behavioural domains (Table 4.4).  

Within the domain belief about consequences, uncertainty in the evidence base related to 

antenatal corticosteroids in specific groups including the use of repeat antenatal 

corticosteroids, the use of antenatal corticosteroids at term gestations and antenatal 

corticosteroid administration in high risk groups, particularly in women with diabetes was 

demonstrated across all participants. However, it was evident that the different health 

professional groups varied in their interpretation of the evidence related to antenatal 

corticosteroids. Neonatologists were much more certain that the evidence suggested that 

prescribing a repeat course/(s) of antenatal corticosteroids was beneficial compared to 

obstetric and midwifery participants. This is demonstrated by the responses: “I think people 

are usually confident that they are not causing harm in the lower number” (related to 

administration of antenatal corticosteroids) (neonatologist/paediatrician) compared to: “Repeat 

course is controversial, I will say that,…first do no harm. So I have seen it that sometimes it is 

taken lightly the decision to do repeat doses” (obstetrician). Furthermore obstetricians were 

more likely to believe that administration of antenatal corticosteroids at term was beneficial, 

compared with both the neonatologists and midwives who predominantly felt that the evidence 

did not suggest this to be the case. Reflected by a neonatologist/paediatrician comment: 

“There is limited evidence. I mean it sort of makes sense but then you have to start thinking 

about how you prime corticosteroid receptors in later life” compared to an obstetrician 

comment: "So that we have said if hmm, if it is an elective caesarean section because the risks 

of RDS exist. Even they are low. Perhaps doing steroids which we feel do not have any long 

lasting ill health or anything you might want to call it. Perhaps it is a reasonable thing to do”. 

These differences in beliefs were also reflected when health professionals were asked the latest 

gestational age they would administer antenatal corticosteroids to. Neonatologists felt that the 

latest gestational age they would consider administering antenatal corticosteroids to would be 

34 weeks’ gestation, whereas obstetricians would consider administering up to term gestations 

in particular instances.  
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Despite the overarching belief within the domain social professional role and identity, that 

prescription of antenatal corticosteroids is directed by senior obstetric health professionals, the 

various health professional groups viewed their professional roles and identity relating to 

antenatal corticosteroids differently. Neonatologists felt that their role was in confirming 

antenatal corticosteroids had been administered to the appropriate women and that they should 

be actively involved in discussions with women, their families and the lead maternity carer 

around the administration of antenatal corticosteroids at extremes of viability. Midwifery 

participants were mixed in their beliefs about their role in the administration of antenatal 

corticosteroids. A number of midwives were unsure whether having knowledge on the 

administration of antenatal corticosteroids was required within their scope of practice. This is 

demonstrated by the comment: “It is just out of intellectual interest rather than it necessarily 

being something that I need to know for what I am actually practising”. A significant 

proportion of the midwifery, obstetric and neonatal participants felt that midwives provided a 

very significant role in facilitating the prescription and administration of antenatal 

corticosteroids reflected by the comment: “we have come in we have figured out what is going 

on they have been given steroids they been given nifedipine if that was supposed to happen”. 

An additional belief within environmental context and resources, demonstrated by obstetric 

participants was that they reported the urgent need for guidelines to address some of their 

clinical uncertainties. This was particularly related to the use of antenatal corticosteroids in 

specific obstetric populations (women with diabetes, women undergoing a caesarean section) 

and related to the gestational age of administration.  

Emotion was demonstrated across the health professional groups but different emotions were 

identified among the different health professional groups and related to varying aspects of 

antenatal corticosteroids prescription and administration. Obstetricians demonstrated 

vulnerability when asked what the earliest gestational age they would administer antenatal 

corticosteroids to, reporting that they often found this quite a difficult conversation with the 

women and their family. This is reflected by the comment: “If you ask me personally what I 

would do if it was me that’s a tough decision. The query viability stuff is no easy street” 

(obstetrician). Both obstetric and neonatology participants demonstrated frustration related to 

different aspects of antenatal corticosteroid prescription and administration. Neonatology 

participants reported some frustration related to obstetric practice around antenatal 

corticosteroids particularly related to poor communication with the neonatal team as illustrated 
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by the comment: “what happens is that we are lucky if they actually say they have had a 

course of steroids” (neonatologist/paediatrician): Obstetricians demonstrated frustration in 

relation to their perceived uncertainties around the evidence related to the prescription and 

administration of repeat course/s of antenatal corticosteroids. Midwives reported concern 

around overloading and confusing women with information related to antenatal corticosteroid 

administration as reflected by the comment: “Because you don’t want to frighten the life out of 

them” (informing patients about antenatal corticosteroids) (midwife).  

Table 4.4 Different beliefs identified within behavioural domains between individual 

health professional groups 

Behavioural 

Domain 

HP 

Group 

Different specific beliefs 

within a domain 

Sample quote from health 

professional group 

B

/

E 

aFrequency 

Belief about 

consequences 

Neo The evidence suggests 

administering a repeat 

course/(s) of antenatal 

corticosteroids is beneficial 

“I think people are usually confident 

that they are not causing harm in the 

lower number” 

E 18 

Neo I do not believe the 

evidence suggests 

administering antenatal 

corticosteroids at term is 

beneficial 

“There is limited evidence. I mean it 

sort of makes sense. But then you have 

to start thinking about how you prime 

corticosteroid receptors in later life” 

E 12 

Neo The latest gestational age I 

would consider 

administering antenatal 

corticosteroids would be 34 

weeks 

“34 weeks as being the typical break 

point and I think that is a sensible 

break point based on the current 

evidence” 

E 10 

Obs The latest gestational age I 

would consider 

administering antenatal 

corticosteroids would be up 

to 37/38 weeks 

“Well I guess for, for our elective 

caesareans we have done if we have 

delivered them less than 39 weeks” 

E 13 

Social 

professional 

role and 

identity 

Mw Having knowledge on the 

administration of antenatal 

corticosteroids is not 

required by my professional 

body 

“As a professional group the college 

of midwives want us to be grounded in 

the normal” 

 

“Is just out of intellectual interest 

rather than it necessarily being 

something that I need to know for what 

I am actually practising”              

B 3 

Neo The neonatal team confirm 

antenatal corticosteroids 

have been administered to 

the appropriate women 

“I don't prescribe antenatal 

corticosteroids. I often ask if they have 

been prescribed” 

E 7 

Neo Neonatologists advise on 

antenatal corticosteroid 

administration at extremes 

of viability 

“Due to poor prognosis in less than 

24/40 do not feel giving steroids to be 

appropriate” 

E 3 

Environmental 

context and 

Obs Further guidelines and 

protocols are needed to 

“Facilitate primary course, confusion 

regarding secondary course” (do 

B 3 
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resources guide use of antenatal 

corticosteroids 

external influences facilitate or hinder 

the use of ACS) 

Emotion Obs I find discussions around 

viability quite difficult  

“If you ask me personally what I 

would do if it was me, that’s a tough 

decision. The query viability stuff is no 

easy street” 

E 3 

Mw Overloading patients with 

information around 

antenatal corticosteroids 

could scare or confuse them. 

“Because you don’t want to frighten 

the life out of them” (informing 

patients about steroids) 

E 2 

Neo I am frustrated by some 

elements of antenatal 

corticosteroid practice 

amongst obstetricians and 

the poor communication 

with the neonatal team 

“Obstetric staff to think of this when 

prescribing the first dose and 

counselling patients accordingly” 

B 5 

Obs I am frustrated by the 

conflicting information and 

practice around repeat 

antenatal corticosteroid 

administration 

“To be honest I don’t know the 

evidence of this whole repeat and 

rescues and things and it would be 

good to have that simplified and easy 

to access” 

B 2 

Neo: neonatologist/paediatrician; Obs: obstetrician; Mw: midwife; B: barrier; E: enabler 

 

Differences across organisations: 

Although there were significant overarching barriers and enablers demonstrated across the 

three district health boards there were also some distinct differences identified. Within the 

three domains; belief about consequences; belief about capabilities and social influences there 

were some key organisational differences identified. In particular interpretation of the 

evidence and confidence in prescribing or administering antenatal corticosteroids varied 

depending on the organisation. The strength and presence of certain behaviours were identified 

at some sites and not at others (Table 4.5).  

Belief about consequences in administering repeat course(s) or doses, and in the 

administration of antenatal corticosteroids at term varied between the different organisations. 

Whilst administration of antenatal corticosteroids was an inherent part of routine practice in 

one organisation, it was still viewed with caution in another. This is reflected by the 

comments: “I am not too convinced about that, if we should be routinely doing 

repeat…”(organisation number 3) compared to: “My sort of era we were taught by Professor 

Liggins to give them every two weeks, and so that is what we have done” (organisation number 

2). Similarly there was significant variation in practice between organisations in whether or 
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not antenatal corticosteroids were routinely being given for women undergoing elective 

caesarean section at term.  

Beliefs about capabilities in administering antenatal corticosteroids to women considered high 

risk including; women with diabetes, pre-eclampsia or who had experienced preterm prelabour 

rupture of membranes varied considerably between the three organisations. This is illustrated 

by the comments: “So you know they weigh it up a bit more with diabetics. Hmm, repeats not 

so much in the diabetic population (organisation number 3) compared to: “I would feel more 

comfortable doing that and having terrible sugars for 24 or 48 hours or however long that 

would be because our physicians would manage that” (organisation number 1).  

Within the domain of social influences, the degree of interdisciplinary decision making on 

whether antenatal corticosteroids should be administered varied significantly between the 

organisations. One organisation reported that administration of antenatal corticosteroids was 

considered a joint decision between obstetrics and neonatology reflected by the comment: 

“only after significant input from paediatrics” (organisation number 1) whereas the other 

organisations felt it was very much a role restricted to the obstetricians, demonstrated by the 

comment “No but I am distanced from obstetric management” (organisation number 3). 
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Table 4.5 Different beliefs identified within behavioural domains between health care 

organisations 

Behavioural 

Domain 

Organisati

on 

Different beliefs within 

a domain 

Barrier/Enabler (B/E) example 

statement 

B

/

E 

aFrequency 

Belief about 

consequences 

No 3 I am uncertain about 

whether the evidence 

suggests prescribing 

repeat course/(s) of 

antenatal corticosteroids 

is beneficial 

"I think there seems to be some 

variation amongst clinicians as to 

whether they think the repeat doses are 

actually beneficial for the infant and I 

think my understanding of the literature 

is that they do reduce the severity of 

respiratory distress" 

Or 

“I am not to convinced about that if we, 

we should be doing routinely repeat” 

B 7 

No 2 Use of repeat antenatal 

corticosteroids is 

beneficial 

"My sort of era were taught by 

professor Liggins to give them every 

two weeks. And so that’s what we have 

done and so we haven’t usually had to 

give more than 2 or 3 doses." 

E 8 

No 2 I do not believe the 

evidence suggests 

administering antenatal 

corticosteroids at term is 

beneficial 

“No I don’t prescribe to that and I 

don’t think that they are warranted” 

(steroids at term) 

E 12 

No 3 Use of antenatal 

corticosteroids at term is 

beneficial 

"So that we have said if hmm, if it is an 

elective caesarean section because the 

risks of RDS exist. Even they are low. 

Perhaps doing steroids which we feel 

do not have any long lasting Hmm ill 

health or anything you might want to 

call it. Hmm, perhaps is a reasonable 

thing to do" 

B 9 

Belief about 

capabilities 

No 3 I am unsure about 

prescribing or 

administering repeat 

antenatal corticosteroids 

to diabetic women who 

remain at risk of preterm 

birth 

“So you know they weigh it up a bit 

more with the diabetics. Hmm, repeats 

not so much in the diabetic population” 

B 12 

No 1 Use of antenatal 

corticosteroids improves 

outcomes of diabetic 

babies 

“I would feel more comfortable doing 

that and having terrible sugars for 24 

or 48 hours or however long that would 

be because our physicians would 

manage that” 

E 10 

Social 

influences 

No 1 Deciding to administer 

antenatal corticosteroids 

is a joint decision 

between obstetrics and 

neonatology 

“that’s a relationship between 

neonatologists and obstetricians” 

or 

“only be after significant input from 

paediatrics” 

E 10 

No 2 I am not involved in 

making decisions on 

antenatal corticosteroid 

administration 

“No but I am distanced from the 

Obstetric management” 

B 5 

B: barrier; E: enabler 
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4.2.5 Discussion 

Our study demonstrated that the validated TDF could provide a useful framework to guide an 

assessment of potential barriers and enablers to implementation of the New Zealand and 

Australian Antenatal Corticosteroid Clinical Practice Guidelines. Analysis demonstrated that a 

number of behaviours need to be changed or addressed to ensure successful implementation of 

the guideline. Overarching beliefs that might pose as barriers to implementation of the 

guideline were identified within the five domains of: environmental context and resources; 

knowledge; social influences; belief about consequences and social professional role and 

identity.  

The identification of significant uncertainties and variation in prescribing practice of antenatal 

corticosteroids has been demonstrated both nationally and internationally (Spencer 2014; 

Vogel 2014). It would appear that the variation may be attributed to evidence practice gaps 

with a proportion of the health professionals participating in the study being unaware of the 

current evidence base. Other participants however, seemed to struggle to draw conclusions on 

best practice due to difficulties in accessing or synthesizing the large volumes of evidence that 

exist on antenatal corticosteroids and were unaware of currently available systematic reviews 

that may guide them (Brownfoot 2013; Crowther 2015; Roberts 2006; Sotiriadis 2009). The 

new clinical practice guidelines should address some of these clinical uncertainties if the 

recommendations are accessed, accepted and adopted into practice. Additionally, on occasions 

health professionals demonstrated an inherent scepticism towards clinical practice guidelines, 

particularly in relation to the source of the evidence and the processes involved in synthesizing 

the evidence and generating recommendations. Techniques such as information provision and 

persuasive communication could be facilitated by workshops to inform or update health 

professionals on the synthesised evidence and subsequent recommendations related to 

antenatal corticosteroids. This could include detail of the methodological rigour used to 

develop the guidelines. 

The variation in interpretation of the evidence demonstrated between the individual health 

professional groups potentially identifies the need for any interventions to include all members 

of the multi-disciplinary team to accommodate discussion of the evidence and standardisation 

of practice. Academic meetings could facilitate clarification of individual health professional 

roles and responsibilities, as perceived by the individual group and their peers in the 

prescription and administration of antenatal corticosteroids. Multidisciplinary meetings could 
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encourage improved interaction between the different health professional groups and help 

redefine roles, responsibilities and engagement of the different health professionals involved, 

and modify the barriers identified within the behavioural domains of social professional roles 

and identity and social influences. 

We have explored the influence of the different organisations on the barriers and enablers 

identified. Variation in beliefs about the evidence appeared to reflect the different prescribing 

practice within the organisations. These findings have potential implications on 

implementation particularly in addressing whether intervention components can be 

generalisable or need to be site specific (Cabana 1999). It is apparent that some organisations 

will need to modify or change their current practices related to antenatal corticosteroid 

administration to a greater degree to ensure adoption of the new clinical practice 

recommendations. Resulting in the question of, whether more intensive or site specific 

interventions are required to reflect local contexts. Furthermore if this variation in practice is 

reflective of organisations throughout the rest of Australia and New Zealand, this would 

suggest that the recommendations proposed in the new antenatal corticosteroid guideline needs 

to be presented at academic meetings locally, nationally and internationally across both 

countries to facilitate knowledge and uptake of the recommendations within the clinical 

practice guidelines.  

This study identified elements related to environmental context and resources that impact on 

health professionals’ prescription and administration of antenatal corticosteroids. Participants 

often reported that time constraints hinder access and use of clinical practice guidelines, and 

the prescription and administration of antenatal corticosteroids. The specific nature of the 

obstetric environment is thought to influence the success of specific implementation 

interventions (Chaillet 2006). Due to the nature of the care provided, which is both 

preventative and curative, the strong medico-legal concerns associated with obstetrics and 

often the short decision time encountered in emergency situations, many participants in our 

study expressed the need for the guidelines to be easily accessible and accompanied by 

multifaceted intervention tools. Through the process of this study we were able to examine 

some of the principles of reliability science (Kaplan 2016) by asking health professionals to 

identify implementation tools that would facilitate uptake of the guideline recommendations 

and subsequently improve practice. Participants expressed the need for implementation tools 
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that facilitate prescription and administration of antenatal corticosteroids and enable 

monitoring of practice over time to ensure compliance with the guideline recommendations.  

Health professionals identified specific implementation interventions that they believed would 

be most useful including; education sessions (Forsetlund 2009), audit and feedback (Ivers 

2012) and printed educational resources (Giguere 2012). A similar study by the World Health 

Organisation identifying barriers and facilitators towards implementing guidelines to reduce 

caesarean section identified audit and feedback as a useful tool in facilitating change in 

practice (Chaillet 2007). The potential mechanism of action proposed was awareness of local 

performance against explicit criteria acted as the key stimulus to change practice.  

Thematic analysis has identified overarching beliefs within seven key behavioural domains 

that could facilitate implementation of the guideline. The overarching beliefs in the efficacy of 

antenatal corticosteroids and the value of clinical practice guidelines in improving health 

outcomes could be used in education workshops to encourage professionals to modify their 

practice in line with the new guideline recommendations. Clinicians report using guidelines to 

validate their decision making. Therefore reported difficulties in prescribing antenatal 

corticosteroids to high risk groups or repeat dose/(s) of antenatal corticosteroids could be 

addressed with techniques including practical or on-line sessions with patient vignettes to 

demonstrate use of guideline recommendations (Fordis 2005; Moja 2008; Slater 2012). 

Identification of obstetricians as leaders in the prescription and administration of antenatal 

steroids suggest that experts within obstetrics who practice in accordance with the clinical 

practice recommendations could be used as expert opinion leaders to demonstrate appropriate 

use of the guideline (Flodgren 2011). 

In order to increase the likelihood of success of uptake of guideline recommendations into 

routine practice researchers in implementation science are attempting to map interventions to 

pre-identified behavioural determinants (French 2012; Michie 2005; Squires 2013; Wood 

2015). This study has identified behavioural determinants that interventions can be modelled 

against in an attempt to overcome modifiable barriers and enhance the enablers (Bosch 2007). 

Our study suggests that a complex intervention strategy inclusive of techniques such as 

persuasive communication, rehearsal of behaviour and demonstration of the required 

behaviour by a peer expert with a multidisciplinary approach could lead to successful 

implementation of the new antenatal corticosteroid guideline across Australia and New 
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Zealand. This is one of the few studies that has explored the influence of the different health 

professional groups and the organisation on the barriers and enablers identified. 

Our study is limited by restriction to only one geographical area in a single country. However 

the overarching barriers and enablers were demonstrated across all three of the organisations. 

The sample size was sufficient to facilitate further analysis to be undertaken to explore the 

influence of different health professional groups and organisations on the barriers and enablers 

identified. 

The results of our study may be limited by the fact that a significant proportion of the health 

professionals volunteered to take part. Individuals who took part may have a higher degree of 

interest in clinical practice guidelines and in antenatal corticosteroids compared with other 

health professionals. However the sample size and purposeful sample method ensured that the 

participants were likely to be representative of the organisations involved in the study. In 

addition a key strength of this study is that it was conducted prior to implementation of the 

new antenatal corticosteroid guideline to identify potential barriers and enablers to 

implementation to be addressed or built upon.  

Conducting the study on a larger scale across Australia and New Zealand could potentially 

identify other barriers or enablers to implementation of the new antenatal corticosteroid 

guideline and may provide a greater understanding of the issues raised in our study. In 

addition it would be useful to conduct further research on other guidelines within the same 

cohort of participants to see if the barriers and enablers are transferable. 

4.2.6 Conclusion 

Our study has identified the barriers and enablers to implementation of the New Zealand and 

Australian Antenatal Corticosteroid Clinical Practice Guidelines, as perceived by New 

Zealand health care professionals. Despite the overarching barriers and enablers demonstrated 

across health professional groups and organisations, there were some additional beliefs and 

contrary beliefs identified between the different health professional groups and organisations. 

The study findings will be used to model intervention tools to address the identified barriers 

and enhance the recognised enablers. This should facilitate process evaluations to improve 

understanding on how and why any change interventions are successful. 
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 Qualitative study identifying barriers and enablers 

among Consumers 

5.1 Preface 

This chapter outlines the results of a qualitative study investigating underlying barriers and 

enablers to antenatal corticosteroid administration and clinical practice guideline use among 

consumers, using a theoretical construct.  

This chapter aims to identify existing behavioural factors that facilitate or impede the 

administration of antenatal corticosteroids and use of clinical practice guidelines among 

consumers.  

This chapter has been published as a manuscript in the journal: BMC Pregnancy and 

Childbirth (McGoldrick, Crawford, 2016). The following chapter contains the unaltered 

manuscript submitted for publication.  

5.2 Consumers attitudes and beliefs towards the receipt of antenatal 

corticosteroids and use of clinical practice guidelines 

McGoldrick EL, Crawford T, Brown JA, Groom KM, Crowther CA. 

5.2.1 Abstract  

Background 

Active participation of consumers in health care decision making, policy and clinical research 

is increasingly encouraged by governments, influential bodies and funders. Identifying the best 

way to achieve this is difficult due to the paucity of evidence. Consumers have mixed feelings 

towards clinical practice guidelines (CPG) demonstrating scepticism towards their purpose 

and applicability to their needs. There is no information pertaining to consumers’ views and 

attitudes on the receipt of antenatal corticosteroids (ACS). The aim of this study was to 

examine the barriers and enablers to receiving ACS and use of CPG amongst consumers. 
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Methods 

Consumers were recruited from neonatal units across three district health boards (DHBs) in 

Auckland, New Zealand. Participants completed a semi-structured interview or questionnaire. 

The questions posed and analyses were informed by the Theoretical Domains Framework 

(TDF). Barriers and enablers were identified by the presence of conflicting beliefs within a 

domain; the frequency of beliefs; and the likely strength of the impact of a belief on use of 

CPG and receipt of ACS.  

Results 

Twenty four consumers participated in the study. Six domains were identified as barriers to 

receipt of ACS and use of CPG. Key barriers to receipt of ACS included: difficulty retaining 

information conveyed, requiring further information in a variety of formats, and time 

constraints faced by consumers and health professionals in the provision and understanding of 

information to facilitate decision making. Barriers to use of CPG included: uncertainty about 

applicability of guideline use among consumers and scepticism about health professionals 

adhering too rigidly to guidelines. Enablers to receipt of ACS included: optimism toward ACS 

use, a strong knowledge of why ACS were administered, improved resilience in their 

pregnancy and confidence in their decision making following receipt of information about 

ACS. Enablers to use of CPG included: validation and standardisation of decision making 

among health professionals providing care and facilitating the best care for women and their 

babies.  

Conclusions 

Key barriers and enablers exist among consumers regarding receipt of ACS and use of CPG. 

These need to be addressed or modified in any intervention strategy to facilitate 

implementation of the ACS CPG. 

 

5.2.2 Background 

Preterm birth remains a leading cause of perinatal morbidity and mortality worldwide (World 

Health Organization 2012). Despite significant efforts the overall rates of preterm birth remain 
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unchanged or are increasing (Blencowe 2012). Therefore optimising the outcomes of preterm 

infants remains essential (World Health Organization 2012).  

A number of key interventions, including the administration of ACS have been identified to 

help mitigate the short and long-term effects associated with preterm birth (World Health 

Organization 2012). A substantial body of evidence has demonstrated that a single course of 

ACS administered to women within seven days prior to preterm birth can significantly reduce 

the risk of morbidity and mortality in their preterm infants. This includes a reduction in 

neonatal death, respiratory distress syndrome, necrotising enterocolitis, intraventricular 

haemorrhage and systemic infection within the first 48 hours of life (Roberts 2006). Repeat 

doses(s) of ACS can be administered to women identified at on-going risk of preterm birth 

seven days or more after administration of an initial course, to significantly reduce respiratory 

distress syndrome and a composite of serious infant outcomes (Crowther 2015). A new ACS 

guideline entitled: “Antenatal corticosteroids given to women prior to birth to improve fetal, 

child and adult health” (Antenatal Corticosteroid Clinical Practice Guidelines Panel 2015) 

used gold standard methods for guideline development (National Health and Medical Research 

Council (NHMRC) 1998; New Zealand Guidelines Group 2012) to summarise evidence and 

provide recommendations around key clinical questions related to ACS administration 

(Antenatal Corticosteroid Clinical Practice Guidelines Panel 2015).  

Despite a large number of surveys being conducted assessing health professionals practices 

related to ACS (Bousleiman 2015; Brocklehurst 1999; Hui 2007; Runciman 2012; Vogel 

2014) to the best of our knowledge there is no research available on consumer views related to 

the use of ACS for improving outcomes after preterm birth. Consumers have been identified as 

one of the key stakeholders in implementation of the new ACS CPG (Antenatal Corticosteroid 

Clinical Practice Guidelines Panel 2015). A ‘consumer’ has been defined as: “someone who 

uses, is affected by, or who is entitled to use a health related service; a relative or carer; or 

someone who advocates on behalf of broader group of people” (Collaboration). Involving 

consumers in health care research has the potential benefits of prioritising research questions 

and identifying relevant clinical outcomes from the perspective of the consumer and their 

families (Boote 2002). Consumer participation in healthcare policy can facilitate public 

accountability and transparency (Crawford 2002; Nilsen 2006). Consumers can also be 

actively involved in their own clinical care to facilitate shared decision making and 
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empowering them to make more informed choices (Légaré 2014; van der Weijden 2013; 

Woolf 1999).  

Governments and influential bodies such as the World Health Organisation, the Cochrane 

Collaboration (Bastian 1994) , the National Institute for Health and Care Excellence (NICE) 

(Culyer 2005), the Consumers’ Health Forum of Australia (Matrice 1992) and the Guidelines 

International Network (Qaseem 2012) have increasingly recognised the importance of 

consumer involvement in health care (Boote 2002). The World Health Organisation’s 

declaration of Alma Ata states that “People have the right and duty to participate individually 

and collectively in the planning and implementation of healthcare” (World Health 

Organization 1978).  

In spite of organisations advocating for consumers to be actively involved in all levels of 

healthcare service, a recent Cochrane systematic review was unable to draw any definite 

conclusions on how best to achieve effective consumer involvement in the development of 

healthcare policy and research, CPG and patient information due to the paucity of evidence 

(Nilsen 2006). The authors identified the need for further research to address this (Nilsen 

2006).  

A systematic review assessing the role of patient and public involvement in developing and 

implementing CPGs identified that patients believed their greatest impact would be in defining 

key questions to be addressed by CPGs, helping to formulate recommendations and in revising 

drafts of the guidelines to incorporate patients’ values or perspectives (Loudon 2014). This 

mixed model systematic review included 26 eligible studies (10 qualitative studies, 13 cross 

sectional studies and 3 randomised controlled trials) also identified that consumers 

demonstrated mixed feelings towards guidelines, with some scepticism as to their purpose and 

their applicability to their particular needs. A significant number of the participants were 

unaware of the existence of guidelines (Loudon 2014).  

There has been increasing research to improve applicability and readability of CPG to 

facilitate dissemination, implementation and use of guidelines amongst consumers 

(Stiggelbout 2012). A number of organisations and professional groups have produced 

consumer versions of CPG recommendations to facilitate the provision and communication of 

information (Culyer 2005; Scottish Intercollegiate Guidelines Network 2015; Treweek 2013). 

The Guidelines International Network has been particularly active in improving consumer 
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involvement by producing a methodological tool kit to provide practical advice to guideline 

developers using the published literature and personal experience (Schaefer 2012).  

Unfortunately the uptake and adoption of evidence into clinical practice can be somewhat slow 

and haphazard (Penney 2007). CPGs can only improve or facilitate appropriate administration 

of ACS if the recommendations are adopted into routine clinical practice. The current 

literature suggests that an active tailored implementation strategy to address identified barriers 

is more likely to improve professional practice than dissemination of the guidelines alone 

(Baker 2010).  

Barriers and enablers are determinants of healthcare practice that might prevent or facilitate 

improvements in practice by modifying or mediating behaviours (Flottorp 2013). Barriers can 

exist at a political, organisational, individual and patient level (Grol 2004). A gap in the 

current literature pertaining to the assessment of barriers and enablers to implementation is 

that researchers focus on individual health professional barriers and often neglect the 

healthcare team, the organisation and the patient (Bosch 2007; Cochrane 2007).  

The use of a theoretical framework can help to identify and understand the behavioural 

barriers and enablers that need to be altered or enhanced to facilitate effective implementation 

(Michie 2005). Modelling interventions to address pre-specified barriers or enhance enablers 

should facilitate understanding how and why interventions are successful (Michie 2005). A 

significant difficulty faced by researchers is to identify which theory to use (Davies 2010). The 

TDF has been developed to integrate 128 constructs from 33 health and social psychology 

theories that may explain health related behaviour change (Michie 2005). This framework has 

recently been validated and includes 14 behavioural domains and their component constructs 

(Cane 2012) (Table 5.1). The TDF has previously been used in health care to understand 

consumers’ experiences in taking and adhering to medication and lifestyle modifications to 

prevent or optimise disease management (Burgess 2015; Cahir 2015; McCullough 2015; 

Nicholson 2014; Penn 2014; Young 2015). 
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Table 5.1 Theoretical Domains Framework 

Theoretical Domains Definition 

Knowledge An awareness of the existence of something 

Skills An ability or proficiency acquired through practice 

Social/Professional 

Role & Identity 

A coherent set of behaviours and displayed personal qualities of an individual in a 

social or work setting 

Beliefs about 

capabilities 

Acceptance of the truth, reality or validity about an ability, talent or facility that a 

person can put to constructive use 

Optimism The confidence that things will happen for the best or that desired goals will be attained 

Beliefs about 

consequences 

Acceptance of the truth, reality or validity about outcomes of a behaviour in a given 

situation 

Reinforcement 
Increasing the probability of a response by arranging a dependent relationship, or 

contingency, between the response and a given stimulus 

Intentions A conscious decision to perform a behaviour or a resolve to act in a certain way 

Goals Mental representations of outcomes or end states that an individual wants to achieve 

Memory, attention and 

decision processes 

The ability to retain information, focus selectively on aspects of the environment and 

choose between two or more alternatives 

Environmental context 

and resources 

Any circumstance of a person’s situation or environment that discourages or encourages 

the development of skills and abilities, independence, social competence, and adaptive 

behaviour 

Social influences  
Those interpersonal processes that can cause individuals to change their thoughts, 

feelings or behaviours 

Emotion 

A complex reaction pattern, involving experiential, behavioural and physiological 

elements, by which the individual attempts to deal with a personally significant matter 

or event 

Behavioural 

Regulation 
Anything aimed at managing or changing objectively observed or measured actions 

adapted from Cane et al (Cane 2012; Michie 2005) 

 

The aim of this study was to identify consumers’ attitudes, beliefs and knowledge on the 

receipt of ACS and use of CPGs and to determine their views on barriers and enablers to their 

use, to inform implementation strategies for the ‘Antenatal corticosteroids given to women 

prior to birth to improve fetal, child and adult health’ clinical practice guideline (Antenatal 

Corticosteroid Clinical Practice Guidelines Panel 2015).  

5.2.3 Methods 

Design  

This was a mixed method study using in-depth, semi-structured interviews and on-line 

questionnaires.  
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Setting 

We recruited participants from four maternity hospitals in Auckland, New Zealand. These 

hospitals reflect different levels of maternal and newborn care and capture the social and 

ethnic diversity of three distinctly different DHBs in Auckland, New Zealand.  

These three DHBs serve a catchment population of approximately 1,575,380 individuals (34% 

of New Zealand population) based on data projections from the 2013 census (Statistics New 

Zealand Tatauranga Aotearoa 2013). Collectively the populations served by the three DHBs 

are reflective of the overall population of New Zealand (Ministry of Health 2014).  

National Women’s Health (Auckland DHB) and Middlemore Hospital (Counties Manukau 

DHB) provide care to babies who need full ventilation, or are born at less than 30 weeks’ 

gestation or who require intensive care support. The neonatal service at National Women’s 

Health receives babies from other New Zealand regions and cares for babies requiring 

neonatal surgery and other specialist services. North Shore and Waitakere Hospitals 

(Waitemata DHB) care for women with low- or medium-risk pregnancies and their special 

care baby units can accommodate babies from 32 weeks’ gestation onwards.  

Participants  

Participants were recruited postnatally from the three DHBs within Auckland, New Zealand. 

Women were eligible to participate if they had received a dose(s) of ACS prior to preterm 

birth at or less than 34 weeks’ gestation. 

Potential participants were identified by a member of the neonatal or obstetric team at each of 

the recruiting hospital sites and invited to take part by one of the researchers (EM). A 

participant information sheet was provided and written consent was obtained from all 

participants prior to taking part in the study. Participants were randomised into completing 

either a semi-structured interview or questionnaire. This study was nested within a randomised 

trial to assess different methods for identifying barriers and enablers to administration of 

antenatal corticosteroids. The results from this comparison will be reported elsewhere.  

Eight individuals were recruited at each of the three DHBs to facilitate data saturation in the 

thematic analysis. Ethical approval was obtained by the University of Auckland Human 
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Participants Ethics Committee (011193) and locality agreement was obtained at each of the 

participating sites. 

Materials 

The TDF (Michie 2005) (Cane 2012) informed the development of the questions used in both 

the semi-structured interviews and on-line questionnaires (Table 5.2). The questions were 

developed to provide uniformity of assessment in eligible groups (semi-structured interview 

and questionnaire) and were piloted by three consumers to ensure clarity of the questions and 

minimise repetition.  

The questions explored: 

1. Attitudes, beliefs and knowledge on the receipt of ACS 

2. Knowledge and beliefs of CPGs; 

3. Additional resources required to facilitate decision making 

Interview procedure 

Semi-structured, face to face interviews were conducted by a single researcher (EM) who had 

training in interview skills. Interviews were conducted in the neonatal unit at the respective 

hospital sites, at a time convenient to the women and their partners. No explicit time restraints 

were applied for the interviews. 

Questionnaire procedure 

The questionnaires were developed on the web based system, Survey Monkey® 

(SurveyMonkey Inc) and were emailed to the participants preferred email address to be 

completed at a time convenient to them. For participants without access to a computer a paper 

version of the questionnaire was provided and collected following completion. Participants 

were asked to insert their unique identifying number at the beginning of the questionnaire to 

allow identification of responders. A reminder via email or text message was sent to non-

responders two weeks after the initial questionnaire had been sent.  
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Table 5.2 Questions used to identify consumers attitudes and beliefs towards the receipt 

of antenatal corticosteroids and the use of clinical practice guidelines and corresponding 

theoretical domain 

Q1-6 Demographic questions: Age; Ethnicity; Employment; Profession 

Questions for Consumers Behavioural Domain 

1. Are you aware there is a new binational New Zealand and Australian Antenatal 

Corticosteroid Guideline being produced?  

Knowledge 

2. Do you know why antenatal corticosteroids are used in patients at risk of 

preterm birth? 

Knowledge 

3. In a future pregnancy would you be happy to receive a single course of 

antenatal corticosteroids again, if you were at risk of your baby being born 

preterm in the next 24 hours?  

Belief about consequences 

  

4. In a future pregnancy would you be happy receiving repeated course/s of 

antenatal corticosteroids if you were at continued risk of your baby being born 

preterm? 

Belief about consequences 

5. Are there any reasons why you would NOT be happy to receive antenatal 

corticosteroids? 

Belief about consequences 

6. How many courses of antenatal corticosteroids did you receive? (A complete 

course is usually 2 injections with betamethasone or 4 injections with 

dexamethasone). Please comment if you don't know. 

Knowledge 

7. Do you know the name and dose of the antenatal corticosteroids that you were 

given? 

Memory, attention and 

decision making processes 

8. Did you receive a complete course (a complete course is 2 injections for 

betamethasone and 4 injections for dexamethasone) 

Memory, attention and 

decision making processes 

9. How far on in your pregnancy were you when you were given your first course 

(injections) of antenatal corticosteroids? 

Memory, attention and 

decision making processes 

10. How far on in your pregnancy were you when you were given your next 

course of antenatal corticosteroids?  

Memory, attention and 

decision making processes 

11. Were you affected by any other medical problems in pregnancy including: 

High Blood pressure/ Pre-eclampsia 

Diabetes 

Premature rupture of membranes 

Other 

Knowledge 

12. Do you think Doctors and Midwives should use clinical practice guidelines 

when they are making decisions about your care?  

Belief about capabilities 

13. If you had time to consider your treatment options, who would help you in 

your decision to receive antenatal corticosteroids? 

Social influences 

14. Who would be most important in helping you make decisions about receiving 

antenatal corticosteroids? 

Belief about capabilities 

15. What do you think the purpose of the antenatal corticosteroid clinical practice 

guideline should be? 

Social professional role 

and identity 

15. Were you given any information/explanation prior to receiving antenatal 

corticosteroids? 

Memory, attention and 

decision processes 

16. In a future pregnancy would you find it helpful to receive more information? Behavioural regulation 

Questions developed using the Theoretical Domains Framework (Cane 2012; Michie 2005). 
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Data Collection and analysis 

The semi-structured interviews and online questionnaires were conducted over an eight month 

time period (April to November 2014). Following each interview, the digital recordings were 

transcribed verbatim by a single researcher (EM). The transcripts were verified by another 

researcher (TC) and entered into NVivo8 (QSR International Pty Ltd 2008) for data 

management and analysis. The transcripts were read and re-read by both reviewers (EM, TC) 

to familiarise themselves with the data. A deductive process of thematic analysis was used to 

classify responses into one or more of the 14 theoretical domains using the TDF (Cane 2012; 

Michie 2005). Both reviewers coded the semi-structured interview data and open ended 

questionnaire responses independently. This process was iterative and involved discussion 

between the two reviewers and consultation with the other members of the research team 

(CAC, KG, JB). Lists of specific beliefs were then generated to represent the overarching 

statements coded within each behavioural domain (Curran 2013). The two reviewers decided 

whether the beliefs would represent a barrier or enabler to receipt of ACS and use of CPG. A 

frequency count illustrated the strength of beliefs within domains.  

Data saturation was assessed throughout sampling, data collection and data analysis. No 

further participants were required after initial recruitment as no new themes were emerging 

from the data.  

5.2.4 Results 

A total of 24 consumers completed either a semi-structured interview (11) or questionnaire 

(13) (Figure 5.1).  
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Figure 5.1 Flowchart of recruitment 

 

Participants were predominantly aged between 30-39 years (58%), of New Zealand European 

ethnicity (46%) and had received a single complete course of ACS (54%) (Table 5.3). All 

participants had given birth prior to 34 weeks’ gestation and the commonest co-morbidity 

reported was preterm prelabour rupture of membranes (PPROM) (18%). Of those women 

completing the interview 7/11 (64%) were interviewed alone, the remainder had their partner 

or another family member in attendance. Our study population is representative of the cohort 

of mothers and babies admitted to neonatal units across New Zealand in relation to maternal 

age (ANZNN 2013: 49% of level 3 registrants aged 30-39 years) ethnic diversity (ANZNN 

2013: 52.3% level 2 and 52.6% of level 3 registrants were Caucasian), and indications or 

reasons for preterm birth (ANZNN 2013: PPROM 18% level 2 and 3 registrants) when 

compared to data from the Australia and New Zealand Neonatal Network (Chow 2013).  

  

Eligible Consumers approached by 
key person or directly to participate 

N=33 

Consumer consented and 
randomised N=29 

Consumer completed N=24 

Declined           N=4 

Non responders      N=4 

Withdrew consent    N=1 

 

 



 

236 

 

Table 5.3 Demographics of participants included in the study 

Demographics Number (% of total) 

Age group (years) 

 < 20 years 0 

 20-29 3  (13%) 

 30-39 18 (75%) 

 ≥40 3  (13%) 

Ethnicity 

 European 11 (46%) 

 Maori 5  (21%) 

 Pacific Island 4  (17%) 

 Asian 3  (13%) 

 Middle Eastern/Latin American/ African 1  (4%) 

Employed 

 Yes 18 (75%) 

Co-morbidities in pregnancy (by consumers) 

 Premature rupture of membranes 11 (46%) 

 Multiple pregnancy 10  (42%) 

 High blood pressure/pre-eclampsia 4  (17%) 

 Antepartum Haemorrhage 4  (17%) 

 Diabetes 3  (13%) 

 Intrauterine growth restriction 2  (8%) 

 Othera 4  (17%) 

Complete course of antenatal corticosteroids 

 Yes 18 (75%) 

 No 2  (83%) 

 Unsure 4  (17%) 

aOther: 2 participants twin-twin transfusion and 2 participants had a cervical cerclage 

 

 

 

 

 

Barriers and Enablers 
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The behavioural domain of environmental context and resources was identified as a barrier to 

the receipt of ACS. Some barriers were also identified as enablers to the receipt of ACS. The 

four behavioural domains identified as mixed barriers and enablers to the receipt of ACS 

included: knowledge, memory attention and decision processes, emotion and belief about 

capabilities. Five additional behavioural domains were identified as enablers alone, to receipt 

of antenatal corticosteroids. These were: optimism, social influences, goals, belief about 

consequences and behavioural regulation.  

One behavioural domain (social professional role and identity) was identified as a barrier and 

enabler to the use of CPG. A further three behavioural domains were identified as enablers 

alone. These were: knowledge, optimism and goals. 

The barriers and enablers to receipt of ACS and use of CPG are discussed in further detail 

within their respective behavioural domains. Key responses are demonstrated by direct quotes 

from participants. Theoretical domains not linked to barriers or enablers were skills, 

reinforcement and intentions.  

Environmental context and resources 

This domain reflects the situation or circumstance that influences the individual’s ability to 

make decisions. Participants reported time constraints as a significant barrier to receiving and 

understanding the information on ACS. This was reflective of the acute nature of the situation 

in which they presented, necessitating urgency in both their and the health professionals 

decision making.  

“So I can’t remember a lot of thing they said because at the time it’s like,… you know painful 

and then at the same time the nurse comes and says…ah this medicine is good” (site 3, 

participant 3). 

However on occasion consumers had been identified as high risk of preterm birth early in their 

pregnancy and been seen by members of the health professional team. Consumers expressed 

the preference to receive the information as soon as possible to facilitate their decision 

making. 

“So you could have a read through but obviously, something like when your waters break you 

don’t have enough time to go through that. But yeah, for those ladies they know their placenta 
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is small or they are probably going to have little babies….something is going to happen. So in 

that case leaflets would be very good” (site 3, participant 4). 

“I suppose it’s hard because I was preterm, it would be nice to get it earlier maybe through 

antenatal classes, as at the time you are under pressure” (site 2, participant 6).  

This was linked to the belief that once consumers had been identified as high risk they had 

limited contact with their lead midwife and their care was primarily with the hospital health 

professional staff and therefore felt very reliant on a limited number of individuals for their 

information.  

“No my midwife after I got pregnant I think I saw her only about two times. After I give birth 

to the baby I think I only saw her last week. I didn’t see her much” (Site 1, participant 7). 

“Probably the ones in hospital because I didn’t have much to do….I only had one appointment 

with my midwife. Yeah, the obstetrician, even though she was really good we didn’t get a 

chance to discuss much” (Site 2, participant 1). 

Knowledge 

Within our study, this domain reflected participants’ knowledge of the receipt of ACS 

including the name of the ACS administered, the dose and number of courses received and 

why they were administered. The majority of participants (21/24, 88%) were aware that ACS 

were administered to improve fetal lung maturity.  

“Doctors and my obstetrician explained that due to my membranes breaking at 20 weeks’ the 

steroids would help with my babies lung development” (site 2, participant 2). 

Many women identified that they were aware of the number of injections (courses) they 

received but were unsure of the name of the ACS used or the dose administered and would 

like this information in the future if ACS were required. 

“I was given info on all processes throughout treatment as well as during the procedure of my 

caesarean however I am unsure on the exact injections and/or medication used at present” 

(site 3, participant 8). 

The knowledge domain also referred to consumers’ awareness of the existence of CPG and 

why they were used. When asked about the use of CPG in assisting health professionals to 
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make decisions about their care, a large proportion of participants were aware of the use of 

guidelines (20/24, 83%) and why and how they should be used (17/24, 71%). 

 “Making clear about the time to give and the specific purpose,…clarifying how to use them” 

(site1, participant 1). 

Memory attention and decision processes 

This domain reflected the ability of the consumer to retain the information they received 

regarding ACS and use this to make decisions about their care. This domain appeared to 

represent the most significant barrier related to the understanding of the use of ACS. The 

majority of consumers (14/23, 61%) expressed the belief that in a future pregnancy they would 

like more information regarding ACS and their administration. The degree of information 

required varied as reflected in the comments:  

"What could be good is exactly why the steroids are given, the names of the steroids say and 

the impact physiologically on the child and the mother and how that, how that hmm, how that 

would develop as your number of doses increased or something. So I don’t know. I know I had 

steroids but I don’t know exactly what. Whereas I normally would find out I think" (site 1, 

participant 2). 

“Hmm, personally in this sort of situation because I know so little myself I have to rely on the 

professionals. Because I have already been through it, I would probably investigate a bit 

more” (site 3, participant 7). 

A number of participants (11/24, 46%) remembered being given the information but due to the 

nature of the clinical situation they cannot necessarily recall everything that was said. 

“The information given at the time was all that was necessary and explained very well, 

although it is again hard to remember as it was an emergency situation and I was scared of 

the outcome” (site 3, participant 8).  

Consumers identified that having the information in a written format alongside verbal 

communication would facilitate understanding and retention of what was said. 
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“Written material would be useful, antenatal classes: mention preterm labour and add in 

information about steroids” (site 2, participant 3) (in response to the question: In a future 

pregnancy would you find it helpful to receive more information). 

 “Something written would be good. Hmm just so you can…Hmm you know you don’t take it 

all in when someone is telling you something. But if you can sit there and read something, you 

know” (site 2, participant 1). 

Emotion 

This domain represents the reaction patterns with which the individual responds to a 

personally significant matter or event. This domain was represented strongly in the interviews 

and surveys completed by the participants. A significant barrier reported by participants to 

their usual decision making processes was the fear they experienced in being identified as at 

risk or being in preterm labour and the impact this had on their decisions. This is reflected by 

the comments:  

“I think it was because it was late at night and I was tired and freaked out” (site 2, participant 

6). 

“we were quite frantic” (site 1, participant 5). 

On occasion, frustration was expressed at the appreciated uncertainties in the evidence base 

and the impact this had on both them and their health professionals’ decision making.  

"And no one knows which one is right. You are thinking well that’s no help what so ever" (site 

1, participant 2). 

Consumers expressed confidence in their decision making when they had been given adequate 

information on when and how ACS should be administered.  

“Because you can read that and you kind of know what you are in for” (site 2, participant 

number 2). 

“So it might be a little bit familiar to you, you can think ahh, I have actually heard that before. 

So you are more confident in the decision that you are making” (site 2, participant 6). 

Belief about capabilities 
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Within our study, this domain refers to an individuals’ ability to use their knowledge on ACS 

to make decisions about their care. A notable barrier within this domain was the belief by one 

individual that it was the doctors that made the decision on ACS administration rather than 

themselves.  

“Well I did not take that decision it was made by the doctors. They explained it to me but yeah 

I did not have the decision” (site 2, participant 8). 

However the majority of participants (23/24, 96%) felt engaged in the decision making 

process and believed that they were able to use their own judgement to make the decision on 

whether to receive ACS with input from the clinical team.  

“A the end of the day I make my decisions” (site 3, participant 5). 

Another enabler identified within this behavioural domain was that consumers felt empowered 

when they received adequate information on ACS and reported that having the information on 

ACS allowed them to be confident and informed in the decision they were making.  

“So if you just gather as much information as you can then you are as informed as you can 

be” (site 2, participant 6). 

Interestingly some participants reported some difficulty in their decision making. This 

occurred when participants were informed of the uncertainties in the evidence base as 

perceived by their health professionals relating to the use of repeat dose(s)/course(s) of ACS.  

“It was a good conversation but it was like, there is no right or wrong on this. Which I assume 

there isn’t because everyone seems to have their own opinion” (site 1, participant 2). 

Optimism 

This domain reflected individuals’ confidence that administration of ACS happens for the best 

and that adherence to CPG will result in the desired goals being obtained. This domain 

represented a key enabler to ACS use. All participants considering a future pregnancy reported 

that they would be happy receiving further course(s) or dose(s) of ACS if they were at risk of a 

preterm birth in a subsequent pregnancy.  
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“I was pretty determined that it was the right thing……..and they actually helped with some of 

my pregnancy symptoms, my swelling went down and I felt a lot better about myself” (site 1, 

participant 5). 

“Yes, I would…I’d like to get them earlier if I could” (site 3, participant 6). 

Social Influences 

This domain referred to the interpersonal processes that assisted consumers in making their 

decisions regarding receipt of ACS. Consumers reported that they relied very much on the 

medical staff when they were making decisions about their care and the care of their baby.  

“Usually the doctors or the nurses, they advise me what it is for. They are the most important 

ones because they know it better and I feel they wouldn’t give me the wrong advice” (site 3, 

participant 5). 

Consumers identified that they also received support from family members and their partners 

when making important decisions about their care.  

“Yeah my other sister, she has got two babies as well. She is the one that explains everything 

about having a baby. So she knows lots of things, so I ask her that,…..so what the next step is 

and she helps me” (site 3, participant 3). 

Goals 

This domain reflects the mental representations of outcomes or end states that an individual 

wishes to achieve. Consumers were asked what they thought the purpose of the new ACS 

guidelines should be. Among individuals who were aware of CPG (20/24, 83%), a consistent 

statement was that they felt adherence to CPG provided health professionals with a structure 

and ensured validation and standardisation of their decision making (7/17, 41%).  

“Well I mean they need to have a structure…I guess validate them and not just make a big 

decision, without sort of checking them and validating them through a regulated higher party" 

(site 1, participant number 5).  

“To have a general rule across the board of the administration of steroids” (site 2, participant 

5). 
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Beliefs about consequences 

This domain represents acceptance of truth, reality or validity about outcomes of a behaviour 

in a given situation. Within our study this relates to consumers views on the efficacy of ACS 

and their use in preterm birth. A significant proportion of the consumers (22/24, 92%) felt that 

ACS were hugely beneficial in the treatment of preterm babies. 

“I felt that they really helped my son” (site 3, participant 5). 

Overall the majority of consumers (23/24, 96%) were unable to identify any particular reasons 

they would not be happy receiving antenatal corticosteroids in a future pregnancy if indicated. 

However, two consumers were mindful of the need to ensure that ACS are only given when 

appropriate and emphasised that consideration needs to be taken in preventing unnecessary use 

and informing women of potential side effects or adverse reactions associated with antenatal 

corticosteroid administration.  

“Maybe a reference to a website so that I could read more about the side effects etc” (site 2, 

participant 2). 

“Hmm not if I knew that they were preterm ,… or unless some research came out that very 

strongly suggested otherwise” (site 1, participant 2).  

Behavioural regulation 

This domain refers to anything aimed at managing or changing objectively observed or 

measured actions. Specifically consumers were asked if in a future pregnancy they would like 

to receive any further information. As mentioned within the domain memory, attention and 

decision processes a significant proportion requested more information (14/23, 61%). 

Additionally a number of participants also expressed that having time and information about 

ACS administration helped to facilitate their decision making. 

 “I think it is important to know what they are doing and why. Ah…first my doctor in XX said 

it was an option to do it if the baby arrived before 34 weeks. Later here when the lady gave the 

steroids she explained before and I think we read some information the doctor gave me” (site 

1, participant 4). 
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“I thought, that we could of talked about it right at the start…worst case. But the thing is we 

didn’t know what was going to happen…..But I guess in hindsight maybe just mention it, 

There’s you know….there is good precautions like steroids that could help the twins” (site 1, 

participant 5). 

Social professional role and identity 

This domain reflects the individuals’ behaviours and perceived identity within their current 

situation or setting. However, when consumers were asked questions regarding their own 

social professional roles and identity many reflected what their expectations of their health 

professionals was, as opposed to their role in the use of CPG or in their decision making 

around ACS. When asked what they thought the purpose of the ACS guidelines should be, a 

frequent statement by consumers (6/17, 35%) was the belief that guidelines help doctors in 

their decision making and ensures the provision of the best possible care to every woman and 

her baby (3/17, 18%).  

“To provide best practice information/guidance for care providers” (site 3, participant 4) 

“To provide the best care, informed treatment for both the practitioner and the patient” (site 

3, participant 7). 

Consumers felt that a key enabler of CPGs is that they reduce reliance on individual health 

professionals’ decision making and facilitate consistency of care among health care providers 

(7/17, 41%).  

“To provide a consistency of care” (site 3, participant 1) (In response to the question: What do 

you think the purpose of the antenatal corticosteroid clinical practice guideline should be). 

Within this domain one barrier identified was the belief by some consumers that health 

professionals should use guidelines to assist in their decision making but also felt there should 

be flexibility to allow care to be individualised when necessary (3/17, 18%).  

“I think they should use guidelines as well as own experience/knowledge as I understand that 

all pregnancies are different” (site 2, participant 7). 
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5.2.5 Discussion 

In this study the validated TDF helped to assess consumers’ views and attitudes on the 

administration of ACS and use of a CPG. An extensive literature search has demonstrated that, 

although the TDF has been used among consumers to assess behaviours related to accessing 

health services and acceptability of interventions for the prevention or treatment of diseases 

(Burgess 2015; Cahir 2015; McCullough 2015; Nicholson 2014; Penn 2014; Young 2015) , 

this is the first study to our knowledge to use the TDF to understand consumers’ beliefs 

towards the receipt of ACS. 

Despite a relatively modest sample size, data saturation was reached with the number of 

participants included in the study. Our study population was representative of the cohort of 

mothers and babies admitted to neonatal units across New Zealand in relation to social 

diversity and indications or reasons for preterm birth, when compared with data from the 

Australia and New Zealand Neonatal Network (ANZNN 2013), therefore ensuring wide 

applicability of results. A limitation of our study is that due to the modest sample size we 

weren’t able to assess differences between different ethnic groups or study locations.  

Our study demonstrated that women’s knowledge on why ACS had been administered and the 

number of courses they had received was very comprehensive. Women demonstrated 

significant optimism in receipt of ACS and reported belief in the consequences that 

administration of ACS improved the outcome of their preterm babies.  

The main barrier identified by consumers in the receipt of ACS was within the behavioural 

domain of environmental context and resources. Time constraints and the timely provision of 

information were perceived by women as key factors hindering the receipt and retention of 

information on ACS. Consumers reported that memory, attention and decision making would 

be improved by provision of more information on ACS. Furthermore within the domain of 

behavioural regulation consumers expressed that once they have been identified as at high risk 

of preterm birth, information should be provided as soon as possible and ideally in both 

written and verbal formats to facilitate their decision making. This was particularly evident in 

women who had been identified at risk of preterm birth at very early gestations and were often 

admitted to hospital for prolonged periods. Consumers believed that availability and provision 

of this information would help both them and the health professionals who were providing 

care in an often acute or time pressured situation.  
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These beliefs were closely linked to the behavioural domain of emotion. Many women 

expressed that the predominant emotions associated with being identified at risk or being in 

preterm labour were fear and anxiety. This strongly impacted on their ability to retain any 

information that was provided. An earlier qualitative study to identify how women cope with 

the stress of preterm labour found that stress was attributed to feelings of nervousness related 

to their situation, the lack of control over important aspects in one’s life, and the occurrence of 

unexpected events (Lowenkron 1999). In attempting to deal with potentially negative 

situations many individuals struggle to encode and evaluate the information provided into 

memory and focus instead on bracing themselves for an undesired outcome (Portnoy 2010).  

A number of women in our study reported that the provision of information or recollection of 

a discussion on ACS prior to being in preterm labour helped generate confidence in their 

decision making. These findings are supported by studies which investigated the impact of 

varying amounts of information prior to diagnostic tests. For example in a qualitative study 

assessing women’s perspectives of the fetal fibronectin test to assess risk of preterm labour 

women’s anxiety related to preterm labour was diminished when women received a clear 

explanation of the potential outcomes prior to the test (Peterson 2014).  

Within the domain of social influences, a large proportion of women reported relying on 

members of the health care team when making decisions about their care and the care of their 

babies. Doctors, nurses and midwives were the key individuals most commonly identified by 

consumers in assisting them in their decision making. This is consistent with other studies that 

have identified health care providers as the most important source of information in pregnancy 

(Public Agency of Canada 2009; Chewning 2012; Declercq 2013; Peterson 2014). Many 

consumers felt empowered by these discussions and believed in their own capabilities in using 

this information to make decisions about their care. This is particularly important as studies 

have demonstrated that women of childbearing age are very engaged group who often report 

wanting more information and who like to be actively involved in any decision making 

(O'Cathain 2002; Say 2006; Singh 2002; van der Hulst 2007). Unfortunately, in a limited 

number of cases, the converse was true and consumers reported feeling disengaged from the 

decision making and that the decision on receiving ACS was made by their health 

professionals and not themselves, suggesting a need for improvement. This is critically 

important in the context of shared decision making as there are numerous afforded benefits to 

the patient and the health professional when patients feel that they have made an informed 
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choice (Edwards 2009; Goldberg 2009). These include: improved patient-physician 

relationships (Krupat 2000); increased sense of responsibility for themselves and their baby 

(Harrison 2003); improved satisfaction (Bryanton 2008; Christiaens 2007; Goodman 2004; 

Harrison 2003) and lower levels of fear (Green 2003).  

A number of women reported relying on family and friends for peer support in their decision 

making. This suggests that to facilitate appropriate ACS administration efforts should be made 

to include not only women but also their partners and other family members when providing 

information and discussing administration of ACS. In addition studies in the literature have 

identified that social support can help patients feel an increased sense of perceived control 

over a health condition and help manage the uncertainty (Bisconti 1999; Brashers 2004), 

which would seem particularly important to women at risk of preterm birth.  

Through the process of this study, we have elicited consumers’ beliefs and knowledge of a 

CPG. A large proportion of women who participated in the study had knowledge of the 

existence of CPGs. However participants often reflected the purpose of a CPG to their use 

among health care organisations and health professional rather than to themselves. Overall, the 

majority of women viewed CPGs in a positive light. However a number of consumers believed 

that there needed to be flexibility to allow their health professionals to individualise care when 

they felt appropriate. This suggests the need to emphasise to consumers where the 

recommendations and evidence from CPGs are generated from in the CPG itself or in 

accompanying patient information materials. 

Despite a significant number of participants expressing the need for further information, or 

clarification related to ACS, no participants commented that they would access a CPG to 

attempt to address their concerns. These findings are supported by the systematic review 

conducted to assess patient and public attitudes to and awareness of CPGs (Loudon 2014). 

This systematic review reported that several studies had identified that individuals expressed 

concern that guidelines did not personally help them and were not necessarily applicable to 

their particular needs. This identifies the ongoing need for guideline groups to engage with 

consumers and consumer groups in the development of clinical practice guidelines to ensure 

applicability and to foster confidence in clinical practice guidelines and their 

recommendations.  
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Through the process of this study we have identified significant behavioural determinants to 

be modified or addressed in any guideline implementation strategy. Key functions to an 

implementation strategy could include training to assist health professionals in providing 

comprehensive information on ACS and their administration to consumers. Also, providing 

feedback to health professionals that women identified at risk of preterm birth requested the 

provision of information as soon as possible, in both written and verbal formats, to facilitate 

sufficient understanding and retention of the information provided. The use of decision aids 

(Horey 2013; Stacey 2014; Vlemmix 2013) and interactive health communications (Murray 

2005) have demonstrated positive effects on users particularly in increasing knowledge and 

reducing decisional uncertainty. However consideration is needed on how and when this 

information can best be delivered (Horey 2013; Kinnersley 2007). In the context of our study, 

women reported being able to recall information on ACS or even hearing of “ACS” prior to 

being offered them in the acute situation enabled them to feel more confident in their decision 

making suggesting the need to inform health professionals that this information should be 

provided as soon as possible.  

Involving consumers in the development of patient information leaflets would ensure that 

there is sufficient detail provided to address their uncertainties and concerns and ensure the 

information is readable and understandable. The results from this study suggest that the 

implementation strategy needs to include the patient and members of her family to enable 

social support in stressful situations. Any information should be provided to all individuals 

involved in the consumers’ decision making processes.  

Implementation interventions could focus on educating consumers on the existence of the 

relevant CPG and their applicability to them and to facilitate use by them and their families. 

This could be facilitated by the use of posters in clinical areas frequented by consumers 

explaining how guidelines are synthesised and how they can be accessed and used to facilitate 

shared decision making.  

Further research needs to be undertaken to identify which barriers and enablers to target and to 

map these barriers and enablers to appropriate intervention functions (Michie 2011) and 

behavioural change techniques (Michie 2013).  
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5.2.6 Conclusions 

Our study has identified the barriers and enablers to receipt of ACS and use of CPGs, as 

perceived by New Zealand consumers. The information gathered by our study provides new 

information on consumers’ views regarding the receipt of ACS including the need to be more 

actively involved in decision making and for the information provided to be more detailed and 

delivered in a timely manner. This study adds to the current literature relating to consumers 

views on the use of CPGs and reiterates the need for consumers to be more actively involved 

in CPG development and to encourage their use among consumers. The information generated 

from our study will be used to develop methodologically rigorous intervention strategies and 

ultimately facilitate implementation of the new ACS clinical practice guidelines. 
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 Investigating antenatal corticosteroid clinical guideline 

practice at an organisational level. 

6.1 Preface 

This chapter reports on the results of a bi-national (Australia and New Zealand) survey, 

conducted amongst clinical managers of the Womens and Child Health departments across all 

secondary and tertiary hospitals in New Zealand, and among hospitals within Australia 

(secondary and tertiary) who contribute data to the Australia and New Zealand Neonatal 

Network. 

The survey aimed to assess organisational factors related to the prescription and administration 

of antenatal corticosteroids including the recommendations provided by existing clinical 

practice guidelines. The existence and function of guideline development groups and the 

implementation tools used within hospitals were assessed. 

This chapter has been published as a manuscript in the journal: Australian and New Zealand 

Journal of Obstetrics and Gynaecology (McGoldrick EL, Brown JA, 2016). The following 

chapter contains the unaltered manuscript submitted for publication.  

6.2 Investigating antenatal corticosteroid use and clinical guideline practice 

at an organisational level 

McGoldrick EL, Brown JA, Groom KM, Crowther CA. 

6.2.1 Abstract 

Background: High quality, evidence based guidelines can improve the quality of health care 

and facilitate standardisation of practice within and across healthcare organisations. Limited 

information is known regarding existing antenatal corticosteroid (ACS) guideline practices 

within organisations across Australia and New Zealand. 

Aims: To assess existing ACS clinical practice guidelines (CPG). To describe current 

organisational practice related to the production, implementation and renewal of CPG. 

Design: A cross sectional survey of hospital practice using an online questionnaire. 



 

251 

 

Methods: Clinical Managers at 27 secondary and 25 tertiary maternity hospitals, that 

contribute data to the Australia and New Zealand Neonatal Network, were approached from 

May to September 2015 and completed the questionnaire on behalf of their organisation. 

Results: Of the hospitals surveyed 93% reported having a CPG or protocol. Of these, 89% of 

CPG included recommendations on a single course of ACS, 37% on the use of repeat course/s 

and 41% on use prior to elective caesarean section at term. Variation in the recommendations 

provided existed between countries and depending on the level of neonatal care provided. A 

guideline development group existed in 85% of hospitals. The preferred tools to facilitate 

implementation of a CPG include: email with a link to the hospital intranet, education sessions 

and an opinion leader. Only 28% of respondents reported auditing the use of ACS 

administration. 

Conclusions: There is significant variation in the recommendations provided by current ACS 

CPGs. Utilisation of a single ACS CPG reflective of the current available evidence base may 

limit this variation. 

 

6.2.2 Introduction 

Globally 15 million babies are born preterm (less than 37 weeks’ gestation) each year (Lawn 

2013). Preterm birth is associated with mortality and significant short and long-term 

morbidity. Respiratory distress syndrome (RDS), a consequence of immature lung 

development, is the leading cause of neonatal morbidity and mortality (Saigal 2008).  

Administration of antenatal corticosteroids (ACS) to women at risk of preterm birth has been 

recommended by the World Health Organisation as a priority intervention in the prevention of 

respiratory morbidity and mortality (The Partnership for Maternal Newborn & Child Health 

2011). The Cochrane systematic review of ACS concludes that treatment with a single course 

of ACS compared with no ACS results in a significant reduction in neonatal death, RDS, 

intraventricular haemorrhage, necrotising enterocolitis, respiratory support, intensive care 

admission and systemic infection in the first 48 hours of life (Roberts 2006). Evidence 

suggests that in infants who remain at risk of preterm birth a repeat dose(s) of ACS is 

associated with a reduced risk of RDS and combined serious neonatal morbidity compared 

with a single course (Crowther 2015). 
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Despite the acknowledged benefits of ACS administration, considerable variation in practice 

exists on a global scale (Vogel 2014). Although New Zealand led the way internationally in 

the adoption of ACS prior to preterm birth, (Liggins 1972) uncertainties still exist regarding 

aspects of their use in specific populations. Surveys conducted across Australia and New 

Zealand have demonstrated significant variation in practice over time, particularly with regard 

to prescription of repeat courses (McLaughlin 2002; Quinlivan 1998). The most recent survey 

conducted amongst Fellows and Members of the Royal Australian and New Zealand College 

of Obstetrics and Gynaecologists and the Royal Australasian College of Physicians found that 

99% of respondents reported administering or recommending a single course of ACS to 

women at risk of preterm birth (Spencer 2014). However, only 57% of respondents stated that 

they would prescribe or recommend repeat doses with variation in definitions as to what 

constituted a repeat dose (Spencer 2014). 

Clinical practice guidelines (CPG) have been defined as, “systematically developed evidence 

based statements which assist providers, recipients and other stakeholders to make informed 

decisions about appropriate health interventions” (Field 1990). High quality, evidence based 

guidelines can improve the quality of health care and facilitate the introduction and updating 

of knowledge into clinical practice (Grimshaw 1993; Woolf 1999).  

ln 2015 the first bi-national ACS CPG ('Antenatal corticosteroids given to women prior to 

birth for improving fetal, child and adult health') were endorsed for use within Australia and 

New Zealand. A multidisciplinary panel developed these guidelines using rigorous 

methodology (Antenatal Corticosteroid Clinical Practice Guidelines Panel 2015) and they 

provide recommendations that reflect the synthesis of the highest quality available evidence.  

By gaining an understanding of existing organisational (i.e. hospitals) guideline practices 

modifiable barriers can be addressed and any facilitators can be utilised in intervention 

strategies making successful implementation more likely (Cabana 1999; Grimshaw, Thomas, 

2004). The objectives of this study were; to identify if secondary and tertiary maternity 

hospitals within Australia and New Zealand have an ACS CPG or protocol and if so, in which 

clinical scenario recommendations are made; and to assess different organisations processes 

and behaviour relating to the production, implementation and renewal of CPG.  
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6.2.3 Methods 

A cross sectional survey of organisational practice in all secondary (n=17) and tertiary 

maternity hospitals (n=6) in New Zealand and all secondary (n=10) and tertiary maternity 

hospitals (n=19) that contribute data to the Australian and New Zealand Neonatal Network 

(ANZNN) (Chow 2013) in Australia and New Zealand was conducted from May to September 

2015. Hospitals that contribute data to the ANZNN were selected as these provide information 

on high-risk neonates admitted to a newborn nursery and therefore represent the cohort of 

women and babies mostly likely to receive ACS. Tertiary and secondary hospital status was 

determined by the ANZNN classification (Chow 2013); tertiary (Level III) units care for 

babies born less than 32 weeks gestation or less 1500g birthweight, and others who may 

require more intense therapy; and secondary (Level II) units care for babies born at 32-36 

weeks gestation weighing around 1500-2500g at birth. 

One senior member of the clinical management team working at each identified hospital was 

invited to participate. This included Directors of Women’s Health, Clinical Directors of 

Obstetrics and Neonatology/Paediatrics, General Managers of Women’s Health and 

Midwifery Managers. All health professionals were contacted initially by phone. They were 

given information on the purpose of the study, the length of time expected to complete the 

survey and information on data storage and confidentiality. Subsequently participants were 

emailed a participant information sheet, consent form, and a unique identifying number and a 

link to the online questionnaire. If participants declined to take part they were asked to 

recommend another member of their clinical management team to participate. Reminders, by 

phone and email were sent to non-respondents two weeks after the initial email. Ethical 

approval for the study was obtained from the University of Auckland Human Participants 

Ethics Committee (014141). 

The questionnaire was developed on the web-based system, Survey Monkey including 19 

questions focusing on the hospitals guideline development, update and implementation 

processes with regards to ACS use (Section 6.2.7). Implementation questions focused on 

existing and preferred tools (e.g. emails/prompts) to facilitate uptake of guidelines within the 

organisation. Where an ACS CPG/protocols existed, questions focused on the scope and 

recommendations included. The online survey used adaptive questioning to facilitate ease of 

use for the participants. This ensures that next question or set of questions administered 

depends on the participants’ responses to the most recent items administered. The questions 
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were reviewed by the co-authors of this manuscript, to minimise repetition and ensure 

question clarity. The methods for conducting and reporting the survey were standardised 

against the recommended manuscripts on the Equator checklist (Eysenbach 2004; Kelley 

2003). 

Baseline demographics of participant hospitals were summarised to include the number of 

births per annum (2014), the number of babies born before 34 and before 37 weeks’ gestation 

and the number of neonatal cots available.  

Descriptive statistics were used to explore the proportion of hospitals within Australia and 

New Zealand; that had an ACS CPG, what recommendations were provided, their guideline 

development process and the existence of implementation strategies. Comparisons were 

conducted to explore whether guideline recommendations differed between: 

1. Secondary and tertiary hospital sites  

2. Australia and New Zealand 

3. Time Epoch of publication (≤5 years and >5 years) 

4. Organisation responsible for the CPG/protocol (e.g. District health board/state or territory) 

Statistical tests were used including Chi-squared or Fisher’s exact test (as appropriate) for 

univariate differences. The analyses were undertaken using SAS System version 8.0. The level 

of statistical significance was set at 0.05 (two-tailed). No sample size calculation was 

performed as this was pre-determined by the number of hospitals that provide data to the 

ANZNN.  

6.2.4 Results 

A total of 52 hospitals were eligible to participate. The overall response rate to the 

questionnaire was 77% (40/52 hospitals) (Figure 6.1). There was a higher rate of response 

from New Zealand hospitals. Not all of the participants answered all questions accounting for 

the variable denominator. Baseline characteristics of the hospitals are demonstrated in Table 

6.1.  
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Figure 6.1 Questionnaire response rate 

 

Table 6.1 Demographics of participating hospitals 

 Country Level of care 

Australia New Zealand Secondary Tertiary 

Number of babies born in 

2014 
3444 (2684-5642) * 1893 (949.25-5258.5) 1743 (762.75-2638.5) * 4308 (3332-6412) 

Number of babies born  

<34 weeks’ gestation 
220 (38-322) a 46 (14.25-113) 27.5 (11.25-53) * 220 (136.5-319.5)c 

Number of babies born  

<37 weeks’ gestation 
499 (246-752) b 118 (47.5-469) 107 (IQR 45-193) * 593 (277-800.5) 

Number of neonatal cots 25 (18-52) 10 (8-23.5) 8 (6.5-12) 38 (25-52) 

Figures reported are medians (interquartile range) 
*One hospital reported figures for 2013 
a One hospital provided data <28 weeks’ (<34 weeks’ not available), 1 site reported figures for 2013 
b One hospital reported figures for 2013 
c One hospital provided data <28 weeks’ (<34 weeks’ not available) 

 

Eligible hospitals invited to participate 

N=52 

 

Questionnaire response 

N=21 (91%) 

• 15 secondary (88%) 

• 6 tertiary (100%) 

Eligible hospitals in New Zealand 

N=23 

• 17 secondary 

• 6 tertiary 

Eligible hospitals in Australia 

N=29 

• 10 secondary 

• 19 tertiary 

Questionnaire response 

N=19 (66%) 

• 6 secondary (60%) 

• 13 tertiary (68%) 
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Overall 93% (37/40) of hospitals reported having an ACS CPG/protocol, representing 84% 

(16/19) of hospitals in Australia and 100% (21/21) of hospitals in New Zealand (p=0.10). Of 

the hospitals surveyed, 89% (34/38) identified that their CPG/protocol included 

recommendations on a single course of ACS, 37% (13/35) on repeat course/s; 22% (8/37) on 

administration of ACS at late preterm gestations (> 35+0 weeks’ gestation), 41% (15/37) on 

the administration of ACS prior to elective caesarean section at term (> 37+0 weeks’ 

gestation), and 41% (15/37) have recommendations in high risk groups (including women with 

diabetes, multiple pregnancy, pre-eclampsia and preterm prelabour rupture of membranes). 

There was some variation in the recommendations provided at each of the hospitals reflective 

of country and the level of neonatal care provided (Table 6.2). Of the hospitals that responded 

(n=37), 43% (16/37) of CPG were hospital guidelines, 43% (16/37) were District Health 

Board guidelines (responsible for ensuring the provision of health and services to populations 

within a defined geographical area) and 14% (5/37) were State or Territory guidelines.  

 

Table 6.2 Current ACS CPG/protocol recommendations by country and level of neonatal 

care provided 

 Level of neonatal care Country 

CPG/protocol includes ACS 

recommendations on: 

Tertiary 

(%) 

Secondary 

(%) 
P value 

Australia 

(%) 

New 

Zealand 

(%) 

P value 

A single course  17 (100)* 17 (81) 0.24 16 (94)* 18 (86) 0.16 

A repeat course/s  6 (38) 7 (37) 0.92 8 (47)* 5 (28)* 0.16 

At late preterm gestations 

(>35+0 weeks’) 
5 (31)* 3 (14) 0.39 5 (29)* 3 (15)* 0.56 

Prior to elective caesarean 

section at term (>37+0 weeks’)    
9 (56)* 6 (29) 0.20 7 (41)* 8 (40)* 0.50 

In high risk groups                    10 (63) 7 (33) 0.20 9 (53)* 8 (40)* 0.21 

*The denominator per recommendation varied reflective of different response rates for each question. 
CPG: Clinical practice guidelines 

 

The indications and clinical scenarios where recommendations for ACS were made in State or 

Territory CPGs were compared to other (DHB or hospital) sources (Table 6.3). The majority 

(88%, 28/32) of CPGs were published in the latest time Epoch (2011-2015). There was no 

association between the year of publication and the recommendations provided (Table 6.4). 
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Table 6.3 Source of CPG and the ACS recommendations provided 

CPG/protocol 

includes ACS 

recommendations on: 

Hospital 

guideline 

n=16 (%) 

Organisation or body responsible for the 

ACS CPG# 
P value 

(State/Territorial 

compared to 

Hospital/DHB) 
DHB 

n=16 (%) 

State/Territorial 

n=5 (%) 

A single course  16 (100) 13 (81) 5 (100) 0.19 

Repeat course/s  5 (31) 4 (25) 4 (80) 0.24 

Late preterm gestations 

(>35+0 weeks’ 

gestation) 

4 (25) 2 (13) 2 (40) 0.19 

Prior to elective 

caesarean section at 

term (>37+0 weeks’ 

gestation) 

7 (44) 6 (38) 2 (40) 0.41 

High risk groups 

(including women with 

diabetes, multiple 

pregnancy, pre-

eclampsia and preterm 

prelabour rupture of 

membranes) 

9 (56) 6 (38) 2 (40) 0.64 

Data are the number of hospitals (%) whose CPGs include recommendations on ACS for the various 
indications.  
ACS: Antenatal corticosteroids 
  



 

258 

 

Table 6.4 Time epoch the CPG/protocol was published and the ACS recommendations 

provided 

CPG/protocol includes ACS 

recommendations on: 

Year CPG/protocol was produced  

P value 
≤ 5 years 

n=28 (%) 

>5 years 

n=4 (%) 

A single course  26 (93) 3 (75) 0.056 

Repeat course/s  9 (32) 1 (25) 1.0 

Late preterm gestations (>35+0 

weeks’ gestation) 
6 (21) 1 (25) 1.0 

Prior to elective caesarean section at 

term (>37+0 weeks’ gestation) 
12 (43) 2 (50) 1.0 

High risk groups (including women 

with diabetes, multiple pregnancies, 

pre-eclampsia and preterm 

prelabour rupture of membranes) 

14 (50) 2 (50) 1.0 

* 1 hospital year of publication of ACS CPG/protocol is unknown 
ACS: Antenatal corticosteroids 

 

Existing guideline development processes  

The majority of hospitals (85%, 33/39) have a guideline development group within their 

organisation. This was similar between countries; 79% (15/19) in Australia and 86% (18/21) 

in New Zealand, (p=1.0) and between tertiary (78%, 14/18) and secondary (90%, 19/21) 

hospitals (p=0.43). There was little variation in the members included within the guideline 

development groups across countries. Core members included: obstetricians 100% (33/33), 

midwifes 100% (33/33) and neonatologists 73% (24/33). Only 36% (12/33) included a private 

provider, 24% (8/33) a lay person, or 21% (7/33) a cultural representative on their guideline 

development group. More tertiary hospitals included a private provider (24%, 8/33) as part of 

their guideline development group compared to secondary hospitals (12%, 4/33) (p=0.09). 

Existing implementation tools 

The median number of implementation tools reported at hospitals was four (IQR 2-6). The 

most commonly reported tools were comparable in hospitals across Australia and New 

Zealand. These tools were: email with a link to the hospital intranet 90% (35/39), education 

sessions 82% (32/39), opinion leaders 59% (23/39) and prompts 51% (20/39). Other 

implementation tools including: audit and feedback, information sheets for patients and health 

professionals; and workshops were identified as potentially useful tools to facilitate 
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implementation but were less commonly reported as being used in existing implementation 

efforts within organisations. Only 28% (11/39) of respondents reported that an audit on the use 

of ACS had ever taken place within their organisation and only 5% (2/39) of hospitals reported 

that an ACS audit occurred on a regular basis. 

The majority of hospitals with an ACS CPG/protocol (92%, 34/37) have a recognised review 

process. The median update time reported was 3 years (IQR 2-3). Some hospitals admitted this 

was “ideal” practice and one hospital acknowledged that no formal review date was set and 

CPG were updated when new evidence was published.  

Preferred tools for implementation 

Respondents identified dissemination (41%, 15/37) and implementation (65%, 24/37) as the 

two key steps needed to facilitate uptake of recommendations within a CPG. Additional 

factors identified included; clinical champions or strong leadership (14%, 5/37), proper 

synthesis of the evidence (14%, 5/37), and adherence and reinforcement (14%, 5/37). The top 

three implementation elements identified by respondents as the most valuable in ensuring 

uptake and adherence to a new CPG are shown in Figure 6.2. 

 

Figure 6.2 Text box of existing and preferred implementation tools, and steps needed to 

ensure uptake of recommendations within a CPG 

Existing implementation tools most 
frequently reported by hospitals 

Top 3 preferred tools for implementing new 
CPGs 

Email with a link to hospital intranet Email with a link to hospital intranet 

Education sessions Education sessions 

Opinion leaders Opinion leaders 

Steps required by health professionals to ensure uptake of recommendations within a CPG 

1. Implementation (includes: Prompts, Opinion leaders, Education sessions) 
2. Dissemination and distribution 
3. Clinical champions/strong leadership 
4. Proper use of the evidence (appropriate synthesis) 
5. Adherence/buy-in/reinforcement 
6. Engagement and stakeholder involvement in design 
7. Resources for a guideline group 
8. Relevance to the general health professional group 
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6.2.5 Discussion 

This survey identified the indications and clinical scenarios where recommendations for ACS 

use are provided in existing ACS CPG/protocols in Australia and New Zealand. The survey 

focused on identifying current organisational practice related to the production, 

implementation and renewal of CPG. Substantial variation in practice was identified between 

the pre-specified comparisons and the lack of statistical significance is likely to be reflective 

of the sample size.  

A large proportion of hospitals surveyed reported that they had an ACS CPG/protocol either as 

a standalone policy or embedded within another guideline. However, although the evidence 

for the use of single and repeat course/s of ACS is well established, (Crowther 2015; Roberts 

2006) not all units have documented recommendations on the administration of ACS and most 

specifically on repeat course/s to those who remain at ongoing risk of preterm birth (only 

37%).  

Our results demonstrate that a similar proportion of hospitals surveyed had recommendations 

on the administration of ACS prior to elective caesarean section at term and in high risk 

groups compared to the use of repeat course/s. This is particularly surprising given the volume 

of high quality evidence on repeat doses of ACS (Crowther, 2015) and the limited evidence on 

their use prior to elective caesarean section at term (Sotiriadis 2009) and in high risk groups 

(Antenatal Corticosteroid Clinical Practice Guidelines Panel 2015). One potential reason for 

the lack of CPG recommendations on the use of repeat ACS could be attributed to conflicting 

views on interpretation of the evidence leading to uncertainty in making recommendations and 

clinical practice (Spencer 2014). Additionally another contributing factor could be that 

existing guidelines available at a national and international level may be “not current” and 

therefore not reflective of the current evidence base (Royal College of Obstetricians and 

Gynaecologists (RCOG) 2010). Rapid changes in the quality and quantity of evidence make it 

difficult to keep guidelines up to date. 

This survey identified that some variation existed in the recommendations provided by 

hospitals depending on the country that the CPG were produced in. With regards to repeat 

course/s this may be because more Australian hospitals were involved in the clinical research 

that has led to their recommendation for use (Crowther 2007). In addition the state wide 
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guidelines, which are only in use in Australia, were more likely to provide recommendation on 

the use of repeat course/s. 

Differences were identified depending on the level of neonatal care provided. 

Recommendations provided at tertiary hospitals were often more comprehensive than those 

available at secondary hospitals. This may potentially be explained by the characteristics of 

women and their babies who are cared for at hospitals with tertiary level facilities. The authors 

believe that the differences identified between the different organisations or groups 

responsible for the production of the CPG and the comprehensiveness of the recommendations 

provided may reflect the resources available to the guideline development groups or 

organisations.  

This survey did not identify any differences between the year of publication of the CPG and 

the recommendations provided. Despite the majority of guidelines being published within the 

last five years this did not correlate with hospitals having recommendations on the use of ACS 

for specific indications, where sufficient evidence could feasibly allow recommendations to be 

made (Brownfoot 2013; Crowther 2015; Roberts 2006; Sotiriadis 2009). This could be due to 

the significant variation in the methodology used to synthesize the evidence and formulate the 

recommendations, which has been a recognised criticism of many published clinical practice 

guidelines (Oxman 2007; Shaneyfelt 2001). 

Implementation processes 

The majority of hospitals reported having a guideline development group. In the current 

healthcare environment where governments and influential organisations are advocating the 

importance of consumer involvement (Matrice 1992; Qaseem 2012; World Health 

Organization 1978) only a limited number of hospitals reported the inclusion of a lay person. 

The hospitals reported organised systems were in place to facilitate implementation of new 

CPG. The three most valuable interventions identified to ensure uptake and adherence were 

education sessions, an opinion leader and an email with a link to the hospital intranet. This 

correlates with a qualitative study conducted among obstetric health professionals in Quebec 

who identified that education sessions, an opinion leader and audit and feedback were 

identified as the most useful tools in facilitating implementation of guidelines to reduce 

caesarean section rates (Chaillet 2006). 
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There was a lack of routine audit within most of the hospitals surveyed, making it difficult for 

hospitals and wider organisations to identify what current ACS practice is and whether 

practice reflects the recommendations within their CPG (Davis 2006). Auditable standards 

have been identified and are easily available for reference (RCOG 2010). In view of the 

variation of recommendations provided, this survey identifies the need for a baseline audit 

across all hospitals to ascertain exactly what current ACS clinical practice is and to act as a 

benchmark on which practice can be improved on.  

Limitations 

It is possible that the variation in response rate between countries may have impacted on the 

overall results. However, we have included comparisons between countries to allow 

assessment of this. The trend towards higher rates of recommendations on use of ACS as 

single course, repeat course, at late preterm gestations and in high risk pregnancies in 

Australia may reflect earlier engagement with/greater awareness of current evidence or a more 

structured approach to clinical guideline use with higher rates of use of state/territorial 

guidelines than seen in New Zealand. A further limitation of this study is sample size. This 

was limited and pre-defined in respect to the number of sources of the CPGs or protocols and 

the number of hospitals included (according to ANZNN secondary and tertiary maternity 

units). The study therefore has insufficient power to demonstrate statistical significance 

despite obvious variation in the recommendations provided.  

6.2.6 Conclusion 

The vast majority of sites surveyed reported having a CPG/protocol either as a standalone 

document or embedded within another guideline. Significant variation existed in the 

recommendations provided by current guidelines within hospitals across both Australia and 

New Zealand. This information suggests the urgent need for standardisation of 

recommendations across the two countries, which could be achieved by the utilisation of the 

bi-national ACS CPG which is reflective of the current available evidence (Antenatal 

Corticosteroid Clinical Practice Guidelines Panel 2015). 

This survey provides very useful information on guideline implementation processes and the 

preferred implementation tools. Clinical audit on ACS use does not appear to be a routine part 

of practice.  
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6.2.7 Survey designed for organisational survey 

The following is the organisational survey that was developed and used in this chapter.
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 Evaluation of the quality of guidelines related to the 

prescription and administration of antenatal corticosteroids using 

the AGREE II tool 

7.1 Preface 

This chapter reports on the results of a study assessing the quality of existing clinical practice 

guidelines across Australia and New Zealand that provide recommendations on the 

administration of antenatal corticosteroids. The clinical practice guidelines were obtained from 

participants in the survey investigating antenatal corticosteroid use and clinical guideline 

practice at an organisational level as previously presented in Chapter 6. 

This chapter aimed to assess the quality of existing clinical practice guidelines that provide 

recommendations on antenatal corticosteroids from the surveyed hospitals, using The 

Appraisal of Guidelines for Research and Evaluation (AGREE II) tool and to examine whether 

the quality of the guidelines are influenced by the country of production of the guideline, or 

the level of neonatal care provided by the hospital.  

7.2 Background 

Clinical practice guidelines have been defined as, “systematically developed evidence based 

statements which assist providers, recipients and other stakeholders to make informed 

decisions about appropriate health interventions” (Field 1990). High quality, evidence based 

guidelines can improve the quality of health care provided by reducing practice variation and 

facilitating the introduction and updating of knowledge into clinical practice (Grimshaw 1993; 

Lugtenberg 2009; Woolf 1999). 

Over the last 30 years clinical practice guidelines have become ubiquitous in most healthcare 

systems throughout the world. The Guidelines International Network database currently lists 

over 6187 guidelines from 76 countries produced by over 96 different organisations 

(http://www.g-i-n.net/). This reflects the number of large scale organisations that have been 

established to facilitate guideline production (including the UK National Institute for Health 

and Clinical Excellence, Scottish Intercollegiate Guidelines) whilst other organisations 

undertake guideline development as part of their mandate to support health and medical 

research (National Health and Medical Research Council, Australia). Additionally professional 
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medical societies (such as RANZCOG, governments (New Zealand Ministry of Health State 

or Territory guidelines in Australia), local health boards, individual hospitals and research 

institutions (The Liggins Institute (Antenatal Corticosteroid Clinical Practice Guidelines Panel 

2015))  have all commissioned or produced clinical practice guidelines for specific 

populations or health related problems. Unsurprisingly, with increasing numbers of guidelines 

the literature identifies considerable variation in their quality, which presents a significant 

problem for clinicians, consumers and other key stakeholders (Alonso-Coello 2010; Dans 

2007; Grilli 2000; Shaneyfelt 2009; Vigna-Taglianti 2006). 

To address this variation in guideline quality a number of appraisal tools have been developed 

to standardise the development and reporting of clinical practice guidelines (Graham 2000; 

Vlayen 2005). One tool that has been validated internationally and endorsed by several 

organisations including the World Health Organisation (WHO) advisory Committee on Health 

research (Oxman 2006) is the AGREE tool (Terrace 2003). The AGREE tool was developed 

by an international group of researchers from 13 countries, who formed the Appraisal of 

Guidelines, Research and Evaluation Collaboration. The AGREE tool provides a uniform 

framework to assess the quality of guidelines, provide a methodological strategy for their 

development, and informs what and how information should be reported. The initial 

instrument was revised to improve measurement properties, usability and applicability to a 

range of stakeholders by the AGREE Next Steps Consortium in 2010 (Brouwers, Kho, 

Browman, Burgers, Cluzeau, Feder, Fervers, Graham, Grimshaw, 2010; Brouwers, Kho, 

Browman, Burgers, Cluzeau, Feder, Fervers, Graham, Hanna, 2010). Currently AGREE II is a 

23-item tool targeting six quality-related domains. 

A systematic review conducted in 2010 assessing the quality of clinical practice guidelines 

produced over two decades (1980-2007) and concluded that despite a significant improvement 

in overall assessment over time, the individual domain scores for the guidelines assessed using 

the AGREE tool have remained moderate to low (≤ 60%) (Alonso-Coello 2010). In maternal 

and perinatal medicine there is evidence to demonstrate considerable variation in the quality of 

guidelines pertaining to clinical practice (Foureur 2010; Gillon 2014; Jokhan 2015; Polus 

2012; Rowe 2010). In an appraisal of four WHO guidelines in maternal health (prevention of 

postpartum haemorrhage (PPH) (World Health Organisation 2007), management of 

postpartum haemorrhage (PPH) and retained placenta (World Health Organisation 2009), 

Induction of labour (IOL) (World Health Organisation 2011), and treatment of pre-eclampsia 
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and eclampsia (World Health Organisation 2011), higher quality (higher scores) was 

demonstrated among the more recently published guidelines (IOL 2011, pre-

eclampsia/eclampsia 2011) compared to those guidelines published earlier (PPH 2007, 2011). 

However a number of domains scored consistently low among all guidelines irrespective of 

the era of production and date of publication. These domains were: stakeholder involvement 

(Domain 2) and editorial independence (Domain 6) (Polus 2012). Increasing variation in 

guideline quality and inconsistencies in the recommendations provided have been 

demonstrated when guidelines for the same indication are compared between different 

organisations or hospitals (Foureur 2010; Gillon 2014). Furthermore the available evidence 

would suggest that clinical practice guidelines published at a local or hospital level often tend 

to be of poorer quality (Rowe 2010), particularly when compared to national guidelines 

(Jokhan 2015). 

Currently the information relating to the quality of existing clinical practice guidelines on 

administration of antenatal corticosteroids within different hospitals across Australia and New 

Zealand is limited. This study aimed to systematically assess the quality of guidelines for the 

administration of antenatal corticosteroids provided by hospitals in Australia and New Zealand 

using the AGREE-II tool. 

7.3 Methods 

7.3.1 Data collection 

Identification of guidelines and scope of assessment 

A total of 52 hospitals (27 secondary and 25 tertiary) who were invited to participate in an 

cross-sectional survey of organisational practice on antenatal corticosteroids (see Chapter 6) 

were asked to provide a copy of their clinical practice guideline or protocol on the prescription 

and administration of antenatal corticosteroids between May and September 2015. These 

hospitals represented all secondary (n=17) and tertiary (n=6) hospitals within New Zealand, 

and all secondary and tertiary hospitals within Australia that contribute data to the Australia 

and New Zealand Neonatal Network (ANZNN) (Chow 2013). These hospitals were 

purposively selected because they represent the hospitals that provide care to preterm infants 

who are most likely to require administration of antenatal corticosteroids.  
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A senior health professional working within a clinical management role (included: Directors 

of Women’s Health, General Managers of Women’s Health and Midwifery Managers, Clinical 

Directors of Obstetrics and Neonatology) at each hospital was approached (by phone or email) 

and informed of the purpose of the study. Participants were made aware that they would be 

consenting on behalf of their organisation. Reminders (by phone or by email) were sent to 

non-respondents two weeks after the initial email. Ethical approval for the study was obtained 

from the University of Auckland Health Participants Ethics committee (014141). 

Inclusion/Exclusion criteria 

All clinical practice guidelines provided by participants were reviewed and were included if 

they fulfilled the definition provided by the NHMRC (July 2014 ), which was adapted from 

the 1990 Field and Lohr (Field 1990) and adopted by the Institute of Medicine:  

“The clinical practice guideline contains statements that include recommendations, strategies, 

or information that assists health care practitioners and patients make decisions about 

appropriate health care for specific clinical circumstances”. 

Clinical practice guidelines that reported on administration of antenatal corticosteroids either 

as a specific guideline or protocol, or embedded within another guideline were included for 

review. In instances where the guideline document was accompanied by a supplementary 

document (detailing the methodology used to create the guideline), both documents were 

assessed together. If hospitals provided multiple guidelines pertaining to antenatal 

corticosteroids these guidelines were assessed separately. Guidelines provided by participants 

where no mention of antenatal corticosteroids was found within the document were excluded 

from assessment. 

7.3.2 Analysis 

All included guidelines were appraised by two independent reviewers (Emma McGoldrick and 

Tineke Crawford) using the AGREE II assessment tool (http://www.agreetrust.org/login). This 

tool consists of 23 key items organised within six domains which each capture a distinct 

element of guideline quality (Domain 1: Scope and Purpose; Domain 2: Stakeholder 

Involvement; Domain 3: Rigour of Development; Domain 4: Clarity of Presentation; Domain 

5: Applicability and Domain 6: Editorial Independence (Table 7.1) and two global rating 

items: overall assessment score and whether the guideline would be recommended for use in 
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clinical practice. The overall assessment scores assigned by the two reviewers were reflective 

of the scores assigned to each of the individual six domains.  

Table 7.1 AGREE II domains, item descriptions and global rating (Brouwers, Kho, 

Browman, Burgers, Cluzeau, Feder, Fervers, Graham, Grimshaw, 2010) 

Domains (1-6) Items and description  

1: Scope and purpose 

Overall objective(s) of the guideline is specifically described 

Health question(s) covered by the guideline is specifically described 

Population (patients/public) to whom the guideline is meant to apply is specifically 

described 

2: Stakeholder involvement 

Guideline development group includes individuals from all relevant health 

professional groups 

Views and preferences of the target population (patients/public) has been sought 

Target users of the guidelines are clearly defined 

3: Rigour of development 

Systematic methods have been used to search for the evidence 

Criteria for selecting the evidence is clearly defined 

Strengths and limitations of the evidence is described 

Methods for formulating the recommendations is clearly described 

Health benefits, side effects and risks have been considered in formulation of the 

recommendations 

Explicit link between the recommendations and supporting evidence 

Guideline has been externally reviewed by experts prior to publication 

Procedure for updating the guideline is provided 

4: Clarity of presentation 

Recommendations are specific and unambiguous 

Different options for management of the condition/health issue are clearly presented 

Key recommendations are easily identifiable 

5: Applicability 

Guideline describes facilitators and barriers to its application 

Guideline provides advice &/tools on how recommendations can be put into actions 

Potential resource implications of applying the recommendations have been 

considered 

Guideline presents monitoring and/or auditing criteria 

6: Editorial independence 

Views of the funding body have not influenced the content of the guideline 

Competing interests of the guideline development group members have been 

recorded and addressed 

Overall guideline 

assessment 

Overall quality of the guideline 

Would I recommend this guideline for use 

Each of the individual domains and the overall guideline assessment were scored by the two 

independent reviewers using a seven point scale (1=strongly disagree to 7=strongly agree). In 

response to the overall guideline assessment question: “Would I recommend this guideline for 
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use?” the reviewers could assign one of three options (Yes; Yes with modifications, or No). 

Both reviewers completed the online training tool recommended by the AGREE collaboration 

before conducting their appraisals. A third reviewer (JB) was available if areas of 

disagreement arose. 

Scaled domain scores were calculated using the equation: 

 Obtained score - Minimum possible score 

   Maximum possible score – Minimum possible score 

Where: Maximum possible score= 7 (strongly agree) x (items) x number of appraisers 

    Minimum possible score = 1 (strongly disagree) x (items) x number of appraisers 

All data were checked for normality prior to analysis. For normally distributed continuous 

variables means and standard deviations were presented. Where the data were not normally 

distributed medians and interquartile ranges were presented. Mann-Whitney U test was used to 

compare the quality of the clinical practice guidelines assessed between Australia and New 

Zealand, and between secondary and tertiary level of neonatal care. A p value less than 0.05 

was considered statistically significant.  

In keeping with similar studies, guidelines with scores of less than 50% were deemed to be of 

low quality (Bouwmeester 2009; Greuter 2012; Vecchio 2011). We classified guidelines with 

a score of >50% to 70% as moderate quality and those >70% as high quality.  

7.4 Results 

Of the 52 hospitals contacted a response was received from 40 (77%). In total 32 hospitals 

provided 52 guidelines/protocols, four guidelines were excluded as they did not provide any 

recommendations on administration of antenatal corticosteroids and 6 guidelines were used by 

more than one of the hospitals which resulted in 42 guidelines being appraised using the 

AGREE II tool (Figure 7.1). 
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Figure 7.1 Number of guidelines obtained and assessed using AGREE II tool 

# ACS: Antenatal corticosteroid 

 

The two independent reviewers demonstrated a high level of agreement in assignment of 

individual domain scores and overall quality scores using the AGREE II tool. 

Overall, the quality of the clinical practice guidelines assessed was low to moderate with a 

mean overall score of 3.5 out of 7 (SD 1) (Figure 7.2). The overall scores ranged from 1 to 7 

and individual domain scores ranged from 0% to 100% for each of the guidelines assessed 

Eligible hospitals invited to participate 

(Identified through ANZNN) 

n=52 

 

Replied: n=40 Hospitals (78%) 

• 19/29 Australia (68%) 

• 21/23 New Zealand (91%) 

Provided guidelines: n=32 Hospitals (80%) 

• 14/19 Australia (93%) 

• 18/21 New Zealand (86%) 

Total number of guidelines provided: n=52 

 

3 Hospitals: No ACS clinical practice 

guideline 

1 Hospital using National/Binational 

Guideline 

4 Hospitals unable to provide/did 

not provide guideline 

Excluded: 

• 6 duplicate guidelines 

• 4 excluded as no mention of 

ACS 
Guidelines assessed using AGREE II tool 

N=42  

• 23 Australia 

• 19 New Zealand 
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(Table 7.2). The assessors would recommend only nine of the 42 (21%) guidelines for use in 

clinical practice, with a further five (12%) assessed as potentially usable with modifications 

(Table 7.2). Therefore 28 of the 42 (67%) guidelines would not be recommended for use in 

clinical practice using the AGREE II tool. All of the nine guidelines that would be 

recommended for use in practice were assigned an overall score of four or more out of a 

maximum score of seven.  

Two clinical practice guidelines were assigned an overall score of 6 out of 7 by one reviewer 

and 7 out of 7 by the second reviewer. These clinical practice guidelines were produced in 

Australia and demonstrated consistently high domain scores (>80%) across all six domains of 

the AGREE II tool (Table 7.2). The clinical practice guideline with the lowest overall score 

was produced in New Zealand and was assigned an overall score of 1 out of 7 by one reviewer 

and 2 out of 7 by the second reviewer. This clinical practice guideline scored poorly across all 

six domains (Domains scores: D1: 6%, D2: 3%, D3: 2%, D4: 8%, D5: 0%, D6: 0%).  

The two domains that were scored highest by the majority of guidelines were Domain 1, 

“scope and purpose” and Domain 4, “clarity and presentation” (Table 7.2). The two domains 

that the majority of guidelines scored poorly on were Domain 5, “Applicability” and Domain 

6, “Editorial independence”. Only three of the 42 (7%) guidelines were assessed as 

demonstrating any evidence of applicability of the guideline and only four of the 42 (9%) 

clinical practice guidelines demonstrated any evidence of editorial independence (Table 7.2). 

The scores for the remaining domains were low, with 34 of the 42 (81%) guidelines scoring 

less than 30% for Domain 2 “Stakeholder involvement, and 40 of the 42 (95%) guidelines 

scoring less than 30% for Domain 3 “Rigour of development”.  
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Figure 7.2 Distribution of overall clinical practice guideline scores for hospitals using the 

AGREE II tool 
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Table 7.2 Appraisal of clinical practice guidelines relating to ACS administration using AGREE II (n=43) 

Guidelines* Country Level of 

neonatal care# 

Domain 1: 

Scope and 

Purpose 

Domain 2: 

Stakeholder 

involvement 

Domain 3: Rigor  

of development 

Domain 4: 

Clarity and 

Presentation 

Domain 5: 

Applicability 

Domain 6: 

Editorial 

Independence 

Overall 

Quality^ 

Recommend 

for use in 

Practice 

1 NZ Tertiary 17% 3% 7% 22% 0% 0% 3/2 No 

2 NZ Tertiary 

Secondary 

14% 17% 9% 25% 0% 0% 3 No 

3a NZ Tertiary 36% 11% 16% 67% 0% 0% 4/5 Yes 

3b NZ Tertiary 50% 28% 5% 28% 0% 0% 2/5 No 

4 NZ Tertiary 42% 8% 10% 53% 10% 0% 4/5 Yes 

5 NZ Tertiary 33% 3% 11% 53% 0% 0% 3/4 No 

6 NZ Tertiary 25% 14% 16% 28% 6% 0% 4/3 Yes with 

modifications 

7 NZ Secondary 42% 22% 13% 28% 0% 0% 3/4 No 

8a NZ Secondary 28% 22% 1% 3% 2% 0% 2/3 No 

8b NZ Secondary 19% 14% 7% 31% 6% 0% 4/3 No 

8c NZ Secondary 19% 14% 7% 42% 2% 0% 4/3 Yes with 

modifications 

9 NZ Secondary 31% 28% 8% 22% 15% 0% 3 No 

10 NZ Secondary 11% 0% 2% 33% 0% 0% 1/3 No 

11 NZ Secondary 39% 6% 10% 42% 0% 0% 4/3 Yes 

12 NZ Secondary 6% 3% 2% 8% 0% 0% 1/2 No 

13 NZ Secondary 39% 8% 7% 28% 0% 0% 3 No 
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14 NZ Secondary 22% 11% 10% 22% 0% 0% 3/2 No 

15 NZ Secondary 36% 31% 8% 33% 0% 0% 3 No 

16 NZ Secondary 39% 19% 8% 42% 0% 0% 3 No 

17a AUS Tertiary 44% 25% 17% 31% 17% 0% 4 Yes with 

modifications 

17b AUS Tertiary 56% 22% 13% 50% 19% 0% 4/5 No 

17c AUS Tertiary 50% 19% 17% 44% 13% 0% 4 Yes with 

modifications 

17d AUS Tertiary 47% 33% 16% 56% 19% 0% 5 No 

17e AUS Tertiary 44% 19% 11% 50% 13% 0% 3/4 No 

17f AUS Tertiary 50% 25% 22% 50% 19% 8% 4/5 yes 

18 AUS Tertiary 39% 22% 9% 39% 21% 0% 3/4 No 

19 AUS Tertiary 47% 50% 21% 58% 27% 0% 5 Yes 

20a AUS Tertiary 28% 14% 10% 22% 4% 0% 3/2 No 

20b AUS Tertiary 47% 50% 27% 42% 0% 0% 5/4 Yes 

20c AUS Tertiary 44% 42% 13% 61% 4% 0% 4/5 Yes with 

modifications 

21 AUS Tertiary 31% 39% 22% 53% 6% 0% 4/5 Yes 

22a AUS Tertiary 83% 86% 93% 100% 75% 100% 6/7 Yes 

22b AUS Tertiary 83% 86% 93% 100% 75% 100% 6/7 Yes 

23a AUS Tertiary 42% 14% 11% 36% 0% 0% 2/4 No 

23b AUS Tertiary 28% 3% 18% 42% 0% 0% 3/4 No 

24 AUS Tertiary 31% 47% 10% 22% 0% 0% 3/4 No 

25 AUS Secondary 36% 33% 16% 25% 0% 0% 3/4 No 
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25b AUS Secondary 17% 22% 10% 11% 0% 4% 2 No 

26a AUS Secondary 8% 33% 6% 22% 21% 0% 3/3 No 

26b AUS Secondary 39% 28% 8% 25% 4% 0% 3/4 No 

27a AUS Secondary 

Tertiary 

31% 19% 13% 44% 10% 0% 3/4 No 

27b AUS Secondary 

Tertiary 

28% 17% 15% 19% 4% 0% 3/2 No 

27c AUS Secondary 

Tertiary 

25% 25% 23% 50% 6% 0% 4 No 

* A number of hospitals provided multiple guidelines therefore denoted a/b/c 
# A number of guidelines used by more than one hospital which may provide Secondary/Tertiary care 
^ 2 assessors therefore 2 overall scores presented if overall scores differed 
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In assessing whether any differences exist between countries the Australian guidelines scored 

higher than New Zealand guidelines using the AGREE II tool across all 6 domains (Figure 

7.3) and in their overall score (p=0.006). However, the range of guideline quality (using the 

AGREE II tool) within countries is considerable (Table 7.3) making direct comparisons 

difficult. The data suggests that the level of neonatal care provided by the hospital (secondary 

or tertiary) influences overall guideline quality (p<0.001). Hospitals providing tertiary 

neonatal care scored higher across five out of the six domains compared to hospitals providing 

secondary level care (Table 7.3).  
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Figure 7.3 Comparison of (median) standardised domain scores for Australia and New 

Zealand 

Domain 1: Scope and purpose; Domain 2: Stakeholder involvement; Domain 3: Rigour of development; 
Domain 4: Clarity and presentation; Domain 5: Applicability; Domain 6: Editorial independence. 
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Table 7.3 Standardised domain scores of all Guidelines compared by country and level of neonatal care (n=42) 

Domain New Zealand 

Median (IQR) 

Australia 

Median (IQR) 

P value Secondary 

Median (IQR) 

Tertiary* 

Median (IQR) 

P value 

1: Scope and purpose 31(19-39) 41 (29-47) 0.016 30 (18-39) 42 (28-47) 0.007 

2: Stakeholder 

involvement 
14 (6-22) 25 (19-39) <0.001 21 (9-28) 22 (14-39) 0.290 

3: Rigour of 

development 
8 (7-10) 16 (10-22) <0.001 8 (6-10) 15 (10-21) <0.001 

4: Clarity and 

presentation 
28 (22-42) 43 (25-43) 0.095 27 (22-33) 44 (28-53) 0.001 

5: Applicability 0 (0-2) 8 (1-19) 0.001 0 (0-3) 6 (0-17) 0.023 

6: Editorial 

independence 
0 (0) 0 (0-0) 0.065 0 (0-0) 0 (0-0) 0.550 

Figures presented are scaled domain scores (percentages): medians and interquartile ranges presented. 
*A number of guidelines used by both the secondary and tertiary centres: included in analysis for tertiary centres 
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7.5 Discussion 

Using the AGREE II tool, the quality of clinical practice guidelines/protocols related to 

administration of antenatal corticosteroids is low to moderate, and only 21% of the guidelines 

would be recommended for use in clinical practice without any modifications.  

The low to moderate domain scores seen in our study are consistent with the published 

literature on assessment of other clinical practice guidelines using the AGREE II tool, both 

across a wide range of health specialities (Acuña-Izcaray 2013; Stone 2010; Vecchio 2011) 

and in clinical practice guidelines prepared outside of Australia and New Zealand that 

specifically relate to maternal and perinatal care (Jokhan 2015; Rowe 2010; Polus 2012). 

There was considerable variation in the scores between individual hospitals within the six 

domains of the AGREE II tool. However some patterns were apparent. The two domains that 

the majority of the clinical practice guidelines scored higher on were “Scope and purpose” and 

“Clarity of presentation”. Within the domain of “scope and purpose” (Domain 1), the majority 

of the clinical practice guidelines stated the overall objective(s) of the guideline and the 

population to whom the guideline was meant to apply. However a number of the guidelines 

were assigned a lower score as they did not specify the health question(s) to be covered by the 

guideline. Similarly the scores within the “clarity of presentation” domain (Domain 4) were 

assessed as satisfactory for the majority of the guidelines using the AGREE II tool. Overall the 

recommendations provided by most of the guidelines were easily identifiable and included 

different options for management of the condition (preterm birth) or health issue (used for 

administration of antenatal corticosteroids) if required. In contrast the provision of specific and 

unambiguous recommendations was found to be quite varied. 

The domain scores for “Stakeholder involvement” (Domain 2) and “rigour of development” 

(Domain 3) were generally quite poor. Only a limited number of guidelines explicitly detailed 

whether the guideline development group included the target users of the guideline and even 

fewer reported any details on whether the views and preferences of the target population for 

the guideline had been sought. Within the domain “Rigour of Development” (Domain 3), only 

two guidelines provided any detail on the methods used to search for the evidence to be 

included within the guideline, and only four of the guidelines provided any information on the 

inclusion or exclusion criteria used in selecting the evidence. The information provided by the 
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guidelines on how the recommendations were formulated and how they were linked to the 

supporting evidence was limited. These fundamental omissions potentially suggest to the 

assessors that the guidelines lack any methodological rigour in their development. This could 

potentially result in bias in the selection of the evidence and variation in the recommendations 

provided between different hospitals. In contrast, within this domain (Rigour of Development) 

the guidelines usually provided some discussion on the strengths and limitations of the 

evidence and demonstrated that the health benefits and risks were considered when 

formulating the guideline recommendations.  

Overall the two lowest scoring domains identified across all guidelines were “Applicability” 

(Domain 5) and “Editorial Independence” (Domain 6). In accordance with the literature these 

two domains have consistently been identified as poorly performing domains when clinical 

practice guidelines are assessed (Foureur 2010; Jokhan 2015). Few guidelines demonstrated 

any consideration of the applicability of the guideline to the target audience, either in the 

assessment of facilitators or barriers to application of the guideline, or the provision of tools to 

assist in implementation of the recommendations into routine practice. A limited number of 

guidelines provided explicit targets that could be used to audit adherence to the 

recommendations provided within the guideline.  

The “Editorial Independence” domain scored particularly poorly, with only three guidelines 

detailing any competing interests and even fewer reporting on whether funding bodies 

influenced the content of the guideline. Despite this domain having equal weighting within the 

AGREE II tool, there has been some suggestion that if guidelines are produced by individual 

hospitals in a publically funded healthcare system this domain may not be of relevance (Rowe 

2010). However across Australia and New Zealand, where a mixed model (both public and 

private) of care exists, this domain could potentially have an important impact on guideline 

development and the subsequent clinical recommendations provided. Conflicts of interests can 

exist in many forms; both directly in the form of financial gains or indirectly, where conflicts 

of interest can be related to issues such as professional affiliations and academic advancement 

or community standing (Davidoff 1997). Intellectual conflicts of interest can be more subtle 

and can relate to a health professionals attachment of ideas and long held beliefs (Guyatt 2010; 

Scott 2011). Therefore organisations such as the Guidelines International Network have 

published guiding principles on disclosure of interests and management of conflicts to assist 

guideline developers and ensure transparency (Schünemann 2015). 
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Through the process of this study we assessed the influence of country or level of care on the 

quality of the clinical practice guideline/protocols produced. Our results suggest that 

guidelines produced in Australia or by hospitals providing tertiary level care were of higher 

quality when assessed using the AGREE II tool, compared to New Zealand or secondary level 

care guidelines respectively. Unfortunately due to the substantial variation in guideline quality, 

it is difficult to draw any definite conclusions. Indeed, the considerable variation in guideline 

quality raises the question of whether guidelines should be developed at hospital or regional 

level. This query has been raised in previous research undertaken to assess the quality of 

guidelines in maternal and perinatal care. An evaluation of the quality of guidelines for the 

management of reduced fetal movements in 86 UK maternity units reported similar variation 

in quality and found that hospital guidelines were of poorer quality compared to existing 

national guidelines. The majority of local guidelines scored poorly in the domains of: 

Stakeholder Involvement, Rigour of Development and Applicability (Jokhan 2015). 

In view of the considerable time and expertise required to develop high quality clinical 

practice guidelines it is perhaps not surprising that there is considerable variation in quality 

across a large number of hospitals, particularly in the context of the increasing evidence base 

related to administration of antenatal corticosteroids. A potential solution could be that a 

guideline could be developed centrally and then adapted by local hospitals to facilitate uptake 

of recommendations within their institutions (Fervers 2006; Graham 2002). Our study 

identified that the domains of Stakeholder Involvement and Applicability scored particularly 

poorly across the majority of guidelines and perhaps resources at a local level would be better 

spent focusing on these key issues, particularly if guidelines were developed centrally. The 

process of tailoring guidelines to address local needs and circumstances can require significant 

investment of time and resources, but may represent the best use of individual health 

professional’s time within hospitals rather than duplicating evaluation of the evidence in 

guideline development. Increasingly tools such as the CAN-IMPLEMENT Guideline 

Adaption and Implementation Planning Resource (Harrison 2012; Harrison 2013) (developed 

from the ADAPTE collaboration toolkit (Collaboration 2007)) provides practical assistance to 

individuals wanting to adapt existing guidelines to a local context. 

Strength and Limitations 

This study provides a comprehensive assessment of the quality of existing clinical practice 

guidelines/protocols that provide recommendations on administration of antenatal 
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corticosteroids across Australia and New Zealand. Prior to this study there was very limited 

knowledge on the quality of existing clinical practice guidelines/protocols that provided 

recommendations on the administration of antenatal corticosteroids. This study has identified 

additional reasons for the variation in antenatal corticosteroid practice demonstrated across 

Australia and New Zealand (Quinlivan 1998; Spencer 2014). Through the process of this study 

we were able to explore the influence of the country and the level of neonatal care on the 

quality of guidelines provided.  

Through this study a number of limitations with the AGREE II tool were identified. Firstly the 

AGREE II tool evaluates the methodological quality of a guideline but is not independent of 

how well the guideline development process is reported which may unfairly reflect poorly on 

the particular guideline being assessed. Additionally there is no specific guidance from the 

AGREE II tool on what the threshold should be to distinguish between low and high quality 

guidelines. This requires a degree of interpretation by the reviewers which could potentially 

introduce bias in the overall assessment. However having a greater number of assessors (>2) 

may potentially minimise this problem and ensure consistency of appraisal. 

Furthermore, with the current AGREE II tool each domain and individual item within AGREE 

contributes equally to the assessment score. However some domains such as “Rigour of 

Development” could be seen as fundamental in ensuring the development of a high quality 

guideline. It is possible that a well reported guideline contains flawed recommendations, and 

conversely a guideline that is not systematically developed may provide sound advice that is 

consistent with the evidence.  

Although hospitals were asked for their clinical practice guidelines or protocols relating to 

administration of antenatal corticosteroids and despite the majority of documents provided 

having the prefixed title of “a guideline” there may be some documents that would be 

considered a clinical pathway which may not be suitable for assessment using the AGREE II 

tool.  

7.6 Conclusion 

This study has identified that the overall quality of the existing guidelines/protocols that 

provide recommendations on antenatal corticosteroids was low to moderate, across Australia 

and New Zealand. Overall there was considerable variation in the quality of guidelines, and it 
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would appear that differences existed reflective of the country where they were produced and 

also the level of neonatal care that was provided at the hospitals. Improvements are needed 

within the domains of: Rigour of Development; Applicability and Editorial Independence. A 

potential solution would be to encourage adoption of an existing high quality national or 

regional antenatal corticosteroid clinical practice guideline. This could be locally adapted and 

then individual hospitals/District health boards/States could re-focus their efforts on ensuring 

implementation of this guideline reflective of local context or needs.  
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 Overall discussion and conclusion 

The overall aims of this thesis were to review and synthesise the existing knowledge regarding 

antenatal corticosteroids into an Overview and to examine behaviours related to the 

prescription, administration and receipt of antenatal corticosteroids and use of clinical practice 

guidelines among key stakeholders (including individual health professionals, consumers and 

organisations). This included investigating the optimal method to assess individual barriers 

and enablers to implementation of a clinical practice guideline and to examine the quality and 

recommendations provided by existing antenatal corticosteroid clinical practice guidelines. To 

address these aims six key thesis objectives were developed and investigated.  

8.1.1 Objective 1: To synthesise the current research evidence on administration of 

antenatal corticosteroids for fetal lung maturation.  

Summary of findings 

A comprehensive synthesis of the existing evidence on administration of antenatal 

corticosteroids for a variety of indications was prepared entitled: Antenatal corticosteroids for 

fetal lung maturation: an Overview of Cochrane reviews. The Overview provides a novel 

approach to summarising the existing Cochrane systematic reviews and includes an 

assessment of the quality of evidence for key outcomes (primary and secondary) using the 

GRADE system (Guyatt 2008). The Overview can be used to, inform health professionals, 

researchers, consumers and health policy makers on the benefits and potential harms 

associated with administration of antenatal corticosteroids. Four key comparisons were 

conducted for: 

• A single course of antenatal corticosteroids compared to placebo or no treatment in 

both preterm and term populations 

• Repeat course(s) of antenatal corticosteroids compared to no repeat course(s) 

• Head-to-head comparisons of different types of antenatal corticosteroids (for example, 

dexamethasone versus betamethasone) 

• One antenatal corticosteroid regimen compared to a different antenatal corticosteroid 

regimen (dose, frequency and timing, and route of administration). 
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The Overview included six systematic reviews involving 55 randomised controlled trials. This 

Overview identified high quality evidence that administration of a single course of antenatal 

corticosteroids to women at risk of preterm birth for fetal maturation is an effective 

intervention (therefore judged as high quality) in reducing infant morbidity and mortality, with 

moderate quality of evidence demonstrating no adverse effects on maternal health. A repeat 

course of antenatal corticosteroids administered to women at ongoing risk of preterm birth was 

identified as an effective intervention in reducing short-term morbidity. There is high quality 

evidence demonstrating no adverse harm on maternal or child outcomes. There is insufficient 

evidence to draw any conclusions on the effectiveness of a single course of antenatal 

corticosteroids administered to women (prior to caesarean section) at term gestations. The 

available evidence is of low quality and there is limited evidence of long-term effects. 

Similarly there is insufficient evidence to generate conclusions due to limited and low or very 

low quality evidence on the effectiveness of different types or regimens of antenatal 

corticosteroids.  

Implications for clinical practice 

My research can be used to optimise the provision of evidence based clinical practice for the 

administration of antenatal corticosteroids by health professionals. The evidence summarised 

in this Overview may be used to assist in minimising the considerable burden (reflective of 

both time and skill) experienced by key stakeholders in interpreting the substantial volume of 

evidence (Shaneyfelt 2001) pertaining to antenatal corticosteroid administration. This includes 

assisting key stakeholders in appreciating the quality of the available evidence using the gold 

standard, GRADE (Guyatt 2008) assessment tool. Conducting an assessment on the quality of 

the evidence, for a particular outcome, using the GRADE tool requires additional skills and 

training. These skills include: assessing the risk of bias of the included trials for a particular 

outcome; examining the treatment effect for inconsistency and imprecision; assessing for 

indirectness of the study results reflective of the participants, interventions, comparison and 

outcomes (PICO); and identifying any publication bias that many clinicians and other key 

stakeholders currently do not have.  

This Overview considers the implications and generalisability of results across all obstetric 

populations. Particularly in the context of the developmental origins of disease paradigm, 

health professionals need to consider, and consumers need to be made aware that, treatments 

administered antenatally may have long-term effects on the risk of adult disease (Barker 
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2005). Efforts should be made to ensure antenatal corticosteroids are administered 

appropriately to women (weighing up the short and long-term risks and benefits) to result in a 

clinically meaningful improvement in the exposed infant.  

This Overview provides a readily available up-to-date synthesis of the available evidence for 

the pre-specified comparisons (detailed above) which guideline developers can use in the 

development of future guidelines or in updating existing ones. This Overview will continue to 

be updated, reflective of the evolving evidence, and therefore represents an easily accessible 

tool synthesising the existing knowledge on administration of antenatal corticosteroids that can 

be accessed and used by key stakeholders.  

Implications for future research 

The results of the Overview have identified where the current evidence base is sufficient and 

when health professionals and researchers can be confident in the administration of antenatal 

corticosteroids for specific purposes (single and repeat doses and courses). The Overview 

highlights research gaps relating to antenatal corticosteroid administration that need to be 

addressed in well-designed randomised controlled trials or individual patient data meta-

analyses, if appropriate. There is an on-going need for follow-up data from existing 

randomised trials for children or adults exposed to repeat course(s) to ascertain long-term 

safety of antenatal corticosteroids.  

There is an urgent need for further high quality randomised trials on administration of 

antenatal corticosteroids prior to elective caesarean section at term and late preterm gestations. 

These trials need to be adequately powered to assess for serious respiratory morbidity and 

include outcomes that consider both short-term and long-term effects, to adequately assess the 

benefits and harms associated with antenatal corticosteroid administration among this 

population. 

There is an ongoing need for consistency among researches in selecting and defining key 

clinical outcomes in research trials. This was particularly evident in reviewing the 

neurodevelopmental and disability outcomes within the Cochrane systematic reviews and 

suggests that continued efforts are needed to develop core outcomes (Khan 2014) that can be 

used in subsequent randomised trials. Further research could investigate whether the pre-
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specified core outcomes that have been developed for preterm birth and maternity care (insert 

ref crown) align with the Overview outcomes (Khan 2014).  

8.1.2 Objective 2: To examine different methods of acquisition of the information on 

barriers and enablers to implementation of a clinical practice guideline to identify if one 

is superior. 

Summary of findings 

A randomised trial comparing semi-structured interviews (SSI) and on-line questionnaires 

identified the barriers and enablers to implementation of an Antenatal Corticosteroid Clinical 

Practice Guideline (Antenatal Corticosteroid Clinical Practice Guidelines Panel 2015). The 

randomised trial aimed to identify which assessment method (SSI or Questionnaire) was most 

effective in identifying barriers and enablers to implementation of a new Antenatal 

Corticosteroid Clinical Practice Guideline using a theoretical construct (Cane 2012; Michie 

2005). This study was conducted across four hospitals in Auckland, amongst 73 New Zealand 

healthcare professionals (obstetricians, midwives and neonatologists/paediatricians), who were 

randomised, stratified by health professional group and hospital site to complete either a SSI 

(n=35) or on-line questionnaire (n=38).  

Despite more barriers being identified in the SSI group compared to the Questionnaire group, 

one method was not identified as definitely superior; particularly when considering other 

factors including the: time taken; response rate to the pre-specified questions; level of 

agreement; and the influence of assessment method on the differences identified. 

 Overall, each method had its considered strengths and weaknesses. Questionnaires appeared 

to facilitate improved reporting of sensitive topics among participants but the responses 

received were often less detailed. In comparison SSI participants provided a greater level of 

detail in their response which permitted understanding of the context of their response in 

relation to the other identified barriers and enablers. However, an identified weakness of the 

SSI included the susceptibility of participants to provide more socially desirable responses, 

which was probably reflective of the presence of the researcher conducting the interview. 

Therefore my study shows that the optimal approach to assessing barriers and enablers to 

implementation of a clinical practice guideline would be through a mixed method approach.  

Implications for practice 
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My randomised trial has added to the limited existing research knowledge on the optimal 

method to assess barriers and enablers to implementation of a clinical practice guideline 

(Cochrane 2007; Grimshaw 2012). The results from my study add to previous research that 

identifies a mixed method approach as the optimal method for assessing barriers and enablers 

to implementation of a clinical practice guideline (Krause 2014). The findings from my 

research suggest that a reasonable approach for implementation researchers to adopt would be 

to begin with an on-line questionnaire to capture a large and diverse number of participants 

within the sample population, to ensure generalisability of results and assist in candid 

responses to sensitive questions. Following this SSI interviews could be conducted amongst 

key informants to explore the identified barriers and enablers in greater depth and to clarify 

any uncertainties identified in the questionnaire. 

My randomised trial has identified that researchers need to be considered in their choice of 

assessment method reflective of their research question and the susceptibility to socially 

desirable responses when an interview is conducted.  

Implications for research 

Since my randomised trial has been conducted, further research has been undertaken to 

validate a Theoretical Domains Framework questionnaire to discriminately assess the majority 

of the theoretical domains (Huijg 2014). Their questionnaire could potentially be used in any 

subsequent studies to validate the research findings from this study. Although my research 

identified that the two methods appear to complement one another, and a mixed method 

approach appears favourable, it is still uncertain as to which order the two methods should be 

conducted and whether this would influence the results. 

 

 

 

8.1.3 Objective 3: To investigate the underlying factors that influence the transfer of 

evidence on antenatal corticosteroids into clinical practice. 

Summary of findings 
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A qualitative study nested within the previously discussed randomised trial, identified the 

overarching barriers and enablers to implementation of a New Zealand and Australian 

Antenatal Corticosteroid Clinical Practice Guideline among health professionals. The 

Theoretical Domains Framework (Cane 2012; Michie 2005) was used to sample, and 

subsequently analyse all sources of behaviour related to the prescription and administration of 

antenatal corticosteroids and the use of clinical practice guidelines.  

Eleven overarching beliefs that represented enablers to implementation of the New Zealand 

and Australian Antenatal Corticosteroid Clinical Practice Guideline were identified within the 

seven behavioural domains of: Belief about consequences; knowledge; Social influences; 

Environmental context and resources; Belief about capabilities; Social professional role and 

identity; and Behavioural regulation. These beliefs included: acknowledgement that 

administration of antenatal corticosteroids improves health outcomes, an awareness of the 

strong evidence base supporting the administration of antenatal corticosteroids and that their 

administration is considered a social norm within the hospitals that the participants were 

working at. Participants identified that prescription of antenatal corticosteroids are directed by 

senior obstetric health professionals but the decision is made in conjunction with the woman 

and other members of the multidisciplinary team. In relation to clinical practice guidelines use, 

overarching enablers included: the belief that adherence to guidelines is an existing part of the 

organisational culture, and positivity towards guidelines in that they help to facilitate decision 

making and ensure standardisation and consistency in decision making. The health 

professionals felt a new Antenatal Corticosteroid Clinical Practice Guideline would be 

beneficial in facilitating decision making and identified the need for it to be actively 

disseminated with accompanying implementation resources.  

In contrast, 13 overarching beliefs were identified as barriers to implementation of the New 

Zealand and Australian Antenatal Corticosteroid Clinical Practice Guideline, within the five 

behavioural domains of: Belief about consequences; Knowledge; Social influences; 

Environmental context and resources and Social professional role and identity. These beliefs 

included: underlying uncertainty in administration of antenatal corticosteroids among certain 

populations (women with diabetes) and for specific indications (use of repeat course/(s) or 

prior to elective caesarean section at term) and acknowledgement that practice does not 

necessarily reflect the evidence. Participants identified gaps in their knowledge pertaining to 

the evidence on antenatal corticosteroids including inherent difficulties in being able to 
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interpret the evidence, and ongoing confusion in the terminology related to antenatal 

corticosteroids. In some instances participants identified that their knowledge on antenatal 

corticosteroids came from what they witnessed in clinical practice rather than from the 

evidence. Significantly however, health professionals identified that lack of consistency and 

variation in practice made it difficult to identify what correct antenatal corticosteroid practice 

was and that time pressures not only impacted on the health professionals’ ability to access the 

guidelines to check, but also hindered administration of antenatal corticosteroids due to 

competing tasks and time constraints. With regards to clinical practice guidelines, health 

professionals demonstrated inherent scepticism by expressing the beliefs that their use of a 

guideline would be dependent on the quality of evidence used to generate the guideline and 

that often there are situations where clinical judgement would over-ride the use of a guideline. 

Further examination of the influence of the health professional group (obstetrician, midwife, 

neonatologist/paediatrician) on the barriers and enablers identified key differences. 

Interestingly, the health professional groups differed in their interpretation of the evidence 

relating to antenatal corticosteroids particularly in relation to different obstetric populations 

(women undergoing caesarean section), gestational ages and specific indications 

(administration of repeat course(s)) for antenatal corticosteroid use. Unsurprisingly, health 

professionals groups differed in their beliefs as to what they thought their professional roles 

and responsibilities were in relation to the prescription and administration of antenatal 

corticosteroids.  

Differences in beliefs were identified reflective of the organisation that the health professional 

worked in. Once again there were differences in interpretation of the evidence depending on 

the organisation and this appeared to impact on the confidence and capabilities reported by 

individuals working within these organisations. Additionally, beliefs on interdisciplinary 

working between health professional groups differed between organisations. 

 

Implications for practice 

My study identified new knowledge on existing barriers that impede administration of 

antenatal corticosteroids and use of clinical practice guidelines. This information could be 

used by hospitals and guideline developers in an attempt to modify or address some of these 
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behaviours to optimise prescription and administration of antenatal corticosteroids and use of 

clinical practice guidelines recommendations. Identified differences in interpretation of the 

evidence between the various health professional groups suggest that there may be potential 

gains in organisations having multidisciplinary education sessions to discuss/interpret the 

evidence related to antenatal corticosteroids and the importance of having multidisciplinary 

representation in any guideline development groups.  

Identification of significant variation in practice with regards to antenatal corticosteroid 

administration, both within and across organisations, suggests the urgent need for 

organisations to review their existing guidelines to ensure they are comprehensive and 

reflective of the current evidence base to ensure standardisation of practice. Identification that 

some individuals’ perceived knowledge on administration of antenatal corticosteroids comes 

from what they witness in clinical practice would intimate the need to ensure that monitoring 

(or clinical audit) is undertaken regularly within organisations to ensure practice is consistent 

with guideline recommendations.  

Implications for research 

The information generated from my study can be used to model interventions to implement the 

new bi-national Antenatal Corticosteroid Clinical Practice Guideline. Evidence suggests that 

an implementation strategy that is developed to address or enhance the pre-existing 

determinants (or barriers and enablers) is more likely to be successful (Baker 2015; Grimshaw, 

Eccles, 2004). Importantly my study identified that health professionals believed that an active 

implementation strategy is essential to facilitate adoption and sustained use of a clinical 

practice guideline.  

My study has added new knowledge in identifying that a number of different barriers and 

enablers exist between organisations. Further research is needed to assess whether 

implementation tools can be adapted by organisations to address individual needs or whether 

the tools need to be site or organisation specific.  

8.1.4 Objective 4: To examine the underlying factors that impact on consumers’ 

behaviour to receive antenatal corticosteroids and use clinical practice guidelines. 

Summary of findings 
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This published qualitative study was conducted among 24 consumers who had given birth to a 

preterm infant less than 34 weeks’ gestation in four hospitals in Auckland, New Zealand. Both 

the questions and the qualitative analysis were informed by the Theoretical Domains 

Framework (Cane 2012; Michie 2005). Enablers to administration of antenatal corticosteroids 

and use of clinical practice guidelines were identified within 10 behavioural domains. 

Identified beliefs to receipt of antenatal corticosteroids included; optimism that antenatal 

corticosteroids should be administered to women at risk of preterm birth as they improve 

health outcomes, sound knowledge on why antenatal corticosteroids were administered which 

improved consumers perceived capabilities in their decision making and also facilitated 

resilience for the remainder of their pregnancy. Furthermore consumers identified that having 

time and information allowed them to make informed decisions in conjunction with their 

health care team (obstetricians, midwives and neonatologists/paediatricians). Additionally 

enablers to the use of clinical practice guidelines among consumers included: the beliefs that 

health professional adherence to clinical practice guidelines ensured the provision of optimal 

care to women and their babies, and provided health professionals with a structure 

guaranteeing validation and standardisation of their decision making. 

In contrast, barriers to administration of antenatal corticosteroids and use of clinical practice 

guidelines were identified within six behavioural domains. Beliefs identified as barriers to 

receipt of antenatal corticosteroids among consumers included; lack of involvement in the 

decision making process, fear in being identified in or at risk of preterm birth making any 

further information difficult to comprehend and significant difficulties in receiving adequate 

information in a timely manner to make an informed decision. This included time pressures in 

the limited number of appointments consumers had with their health professionals and the 

acute nature in which preterm birth often presents hindering the receipt of sufficient 

information or explanation to allow informed decision making. Additionally barriers to the use 

of clinical practice guidelines among consumers included uncertainty on whether health 

professionals should be required to adhere too strictly to guidelines and perhaps there should 

be flexibility to allow individualised care when appropriate.  

Implications for practice 

To our knowledge, my research is the first study to identify consumers’ beliefs towards the 

receipt of antenatal corticosteroids, and also adds to the limited existing knowledge on 

consumers attitudes towards clinical practice guidelines (Nilsen 2006). This information could 
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be used by health professionals to optimise how and when interventions (such as antenatal 

corticosteroids) are discussed within women identified in or at high risk of preterm birth. 

Organisations may also need to revise current written information to ensure that it is reflective 

of consumer need.  

Implications for research 

A key finding of a recently published systematic review assessing strategies to disseminate 

recommendations or guidelines to patients (Schipper 2016) identified that participation of 

patients in the entire process from conception to implementation of a guideline is more likely 

to result in effective implementation and improved health care, but that further evidence is 

needed. Therefore the information generated from my study could be used to design a tailored 

implementation strategy to modify existing barriers and enhance identified enablers to result in 

successful implementation of a new bi-national Antenatal Corticosteroid Clinical Practice 

Guideline among consumers. 

Available evidence also suggests that involving consumers in the development of the 

intervention tools is more likely to improve utilisation of the tools among consumers. The 

tools developed to facilitate implementation of the antenatal corticosteroid clinical practice 

guideline should be prepared with input from consumers.  

My study was unable to examine if any differences existed between different ethnic, cultural 

and social groups. This is particularly relevant in the context of increased risk of preterm birth 

among certain obstetric populations and the different levels of health literacy that exist. 

Therefore further research should investigate whether different ethnic, cultural and social 

factors influence the barriers and enablers identified to receipt of antenatal corticosteroids and 

use of clinical practice guidelines among consumers.  

8.1.5 Objective 5: To examine the factors related to antenatal corticosteroid 

prescription and administration and use of clinical guideline practices at an 

organisational level. 

Summary of findings 

A cross-sectional survey was completed among 88% of secondary and 100% of tertiary 

maternity hospitals in New Zealand, and 60% of secondary and 68% of tertiary hospitals 
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within Australia that contribute data to the Australia and New Zealand Neonatal Network 

(Chow 2013). This survey identified that despite the majority of hospitals (93%) having an 

antenatal corticosteroid clinical practice guideline or protocol the recommendations provided 

by these guidelines or protocols varied significantly. Overall 89% of the guidelines provided a 

recommendation on administration of a single course of antenatal corticosteroids, 37% on 

repeat course(s) and 41% on the use of recommendations prior to elective caesarean section at 

term or for administration in high risk groups (including women with diabetes, multiple 

pregnancy, pre-eclampsia and preterm prelabour rupture of membranes). Comparisons 

identified that there appeared to be variation (although not statistically significantly different) 

in the recommendations provided reflective of the country (Australia or New Zealand) the 

clinical practice guideline was produced in, the level of neonatal care provided (secondary or 

tertiary) and the organisation responsible for production of the guideline (e.g. State or 

Territory).  

This survey identified organisational processes relating to the development, update and 

implementation of clinical practice guidelines. Of the respondents 85% identified the existence 

of a guideline development group within their organisation and core members included an 

obstetrician, midwife and neonatologist. The presence of a private provider, lay member or 

cultural representative was considerably more varied. The majority of hospitals reported that a 

review process existed to facilitate update and renewal of clinical practice guidelines. 

However a number of hospitals acknowledged that the stipulated review dates reflected 

“ideal” rather than actual practice. The range of implementation tools reported by 

organisations was considerable, however email with a link to the hospital intranet, education 

sessions, opinion leaders and prompts were consistently identified by the majority of hospitals. 

Use of clinical audit to assess or monitor antenatal corticosteroid practice did not appear to be 

routinely performed within the majority of organisations surveyed.  

Implications for practice  

My research highlights that there is considerable variation in the provision of 

recommendations provided by current antenatal corticosteroid clinical practice guidelines 

across Australia and New Zealand. This suggests the need for standardisation of 

recommendations provided by guidelines across Australia and New Zealand. 



 

304 

 

Additionally my survey identified that audit on administration of antenatal corticosteroids does 

not appear to be a routine part of practice. In order to identify whether practice is optimal and 

if health professionals are adhering to existing clinical practice guidelines it is essential that 

ongoing audits of existing practice are undertaken. Audit and feedback have the potential to 

identify areas were practice improvement is needed and to serve as benchmarks to ensure that 

practice improvement is sustained over time. 

My survey adds new knowledge in the identification of existing organisational processes 

related to the production, renewal and implementation of clinical practice guidelines. 

Information relating to existing and preferred tools for implementation of guidelines could be 

utilised by external organisations (e.g. Ministry of Health/ Department of Health produced 

clinical practice guidelines) when attempting to ensure optimal implementation of new clinical 

practice guidelines across multiple organisations.  

Implications for research 

My research identified if existing clinical practice guidelines or protocols provided 

recommendations on the administration of antenatal corticosteroids for various populations or 

indications. Further research is needed to review what these recommendations are and if they 

are consistent with the available evidence. It would be important to assess whether differences 

exist dependent on the country of production and the level of neonatal care provided.  

Additionally it is readily acknowledged that health professional adherence to clinical practice 

guidelines recommendations can be varied (Cabana 1999; Grimshaw 1995; Grol 2001). 

Therefore further research is needed to examine how closely health professionals adhere to 

antenatal corticosteroid clinical practice guideline recommendations within their organisations 

and whether there is any correlation with the quality or comprehensiveness of the guideline 

recommendations on adherence.  

8.1.6 Objective 6: To investigate the quality of existing antenatal corticosteroid clinical 

practice guidelines or protocols. 

Summary of findings 

This study assessed the quality of existing clinical practice guidelines or protocols that provide 

recommendations on administration of antenatal corticosteroids. This study was conducted 
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among the same population who were approached to complete the organisational survey 

(described in Objective 5). A total of 32 hospitals provided 43 clinical practice guidelines or 

protocols that met the study inclusion criteria and were assessed using the Appraisal of 

Guidelines for Research and Evaluation (AGREE II) tool (Brouwers, Kho, Browman, Burgers, 

Cluzeau, Feder, Fervers, Graham, Grimshaw, 2010). There was considerable variation in the 

quality of the clinical practice guidelines or protocols provided. Overall the quality of existing 

clinical practice guidelines or protocols were assessed as being of low to moderate quality, and 

only nine (21%) would be recommended for use in clinical practice without any modifications. 

The two domains that consistently scored the highest by the majority of the guidelines or 

protocols were; Scope and Purpose (Domain 1) and Clarity and Presentation (Domain 4). 

Conversely the two domains that were scored the lowest by the majority of guidelines or 

protocols were; Applicability (Domain 5) and Editorial Independence (Domain 6). Results 

suggested that the quality of clinical practice guidelines or protocols were influenced by the 

country in which they were produced and the level of neonatal care provided by the hospital. 

Implications for practice  

To our knowledge, my research is the first study to assess the quality of existing clinical 

practice guidelines or protocols relating to the administration of antenatal corticosteroids in 

Australia and New Zealand. My research identifies that one potential explanation for the 

variation in practice observed in the prescription and administration of antenatal 

corticosteroids (Quinlivan 1998; Spencer 2014) across Australia and New Zealand, may be 

reflective of the variation in quality of existing clinical practice guidelines. My research 

confirms the need for improvement in the methodological quality of clinical practice 

guidelines relating to the administration of antenatal corticosteroids. The considerable 

variation in guideline quality potentially suggests the need for standardisation. This could be 

achieved by the adoption of the existing bi-national Antenatal Corticosteroid Clinical Practice 

Guidelines (Antenatal Corticosteroid Clinical Practice Guidelines Panel 2015) among 

hospitals across Australia and New Zealand.  

Implications for research 

A key finding of this research is identification of deficiencies in the methodological rigour in 

the development of the majority of the guidelines that were assessed using the AGREE II tool. 

As many of the clinical practice guidelines or protocols did not specify what methods were 
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used to synthesise and select the evidence used within the guidelines further research is needed 

to assess if and what methods (including guideline development tools) guideline developers 

are using.  

8.1.7 Overall conclusion 

This thesis provides a comprehensive Overview of the existing evidence on the administration 

of antenatal corticosteroids which will assist key stakeholders in providing clarity on the 

quality of the evidence, treatment effects and remaining research gaps. There is considerable 

variation in the quality and the recommendations provided by existing clinical practice 

guidelines or protocols across Australia and New Zealand, suggesting the need for 

improvement. This could be addressed by the adoption of the existing high quality bi-national 

Antenatal Corticosteroid Clinical Practice Guidelines. This thesis details a large number of 

barriers and enablers that have been identified operating at a number of different levels (the 

level of the health professional, the level of the consumer and the organisation) that would 

need to be considered in any implementation strategy to ensure optimal adherence to the new 

clinical practice guideline.  
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Appendices 

Appendix 1: Coding framework for demographics in randomised trial 
 

Ethnicity 

 European 1 

Maori 2 

Pacific Peoples 3 

Asian 4 

Middle Eastern/Latin American/African 5 

Other  6 

unknown 0 

Age 

 20-39 1 

40-59 2 

≥ 60 3 

DNA  0 

Primary place of work  

Hospital 1 

Community 2 

Other 3 

DNA 0 

Years working in profession 

 0-10 years 1 

> 10 years 2 

DNA 0 

Profession 

 midwife 1 

obstetrician 2 

neonatologist/paediatrician 3 

DNA 0 

Gender 

 male 1 

female 2 

DNA: did not answer 
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Appendix 2: Coding framework for questions in RCT 
Domains Interview Questions 

Knowledge 

YES 2, No 1, Unsure 0 Are you aware there is a new binational antenatal corticosteroid guideline being 

produced 

YES 2, No 1, Unsure 0  Do you think the guideline needs to give a recommendation on the use of a single 

course of antenatal corticosteroids for preterm birth  

YES 2, No 1, Unsure 0 Do you think the guideline needs to give a recommendation on the use of repeat 

course/s of antenatal corticosteroids for preterm birth    

YES 2, No 1, Unsure 0 Do you think the guideline needs to clarify the evidence on the use of antenatal 

corticosteroids at term 

Betamethasone 3, 

Dexamethasone 2, 

other 1 

Unsure 0 

Which antenatal corticosteroid do you use in your unit/practice 

Betamethasone (12 mg 

given IM 24 hours 

apart for 2 doses) 3 

Dexamethasone (6mg 

IM every 12 hours for 

4 doses) 2 

Other 1 

Unsure 0 

What dose do you prescribe or administer for a single course of ACS 

 

 

Did not answer 999 

Did not ask 99 

Both/either 

2 doses 3 

1 dose 2 

Same as singles 1 

Unsure 0 

What dose do you prescribe or administer for a repeat course of ACS 

 

Did not answer 999 

Did not ask 99 

Skills                                                                                                                                                                                                                                                  

Unsure 0 

Not confident 1 

Somewhat confident 2 

Confident 3 

Very confident 4 

Extremely confident 5 

How confident are you in prescribing a single course of antenatal corticosteroids  

 

Did not answer 99 

Did not ask 999 

Not applicable 9999 

Unsure 0 

Not confident 1 

Somewhat confident 2 

Confident 3 

Very confident 4 

Extremely confident 5 

How confident are you in prescribing repeat courses of antenatal corticosteroids  

 

Did not answer 999 

Did not ask 99 

Not applicable 9999 

1 : 1 

2 : 2  

3 : 3 

≥ 4: 4 

Unsure 0 

How many courses would you be happy prescribing 

 

Did not ask 99 

Did not answer 999 

Yes 2 

No 1 

Unsure 0 

Are you confident prescribing corticosteroids to high risk groups including: diabetic 

women, pre-eclamptic women, women with preterm prelabour rupture of membranes  

 

Did not ask 99 

Did not answer 999 

Yes 2 

No 1 

Unsure 0 

Would you prescribe repeat antenatal corticosteroids for these groups if they remained 

at risk of preterm birth 

  

Did not ask 99 

Did not answer 999 

Social professional role and identity 
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Yes 2 

No 1 

Unsure 0 

Do you think clinical practice guidelines should influence your behaviour in the 

clinical setting 

 

Did not ask 99 

Did not answer 999  

Yes 2 

No 1 

Unsure 0 

Do you find prescribing antenatal corticosteroids at very early gestations e.g., 23/40 

compatible with your own professional standards and beliefs 

 

Did not answer 99 

Did not ask 999 

Not applicable 9999 

Goals 

Standardisation 1 

Best practice/improve 

outcomes 2 

Clarify the evidence 3  

Inform health 

professionals 4 

Unsure 0 

What do you think the main purpose of the antenatal corticosteroid clinical practice 

guideline should be 

 

Did not answer 99 

 

Belief about capabilities 

None 0 

Variation in 

prescribing 1 

Needle phobic/ pt. 

factors 2 

Cost 3 

Variation in belief of 

the evidence 4 

We don’t give/not used 

to giving 4 

Difficulty with 

different populations  5 

Side effects of 

treatment 6 

Time constraints 7 

Knowing it has been 

given 8 

What difficulties/problems have you personally encountered in 

prescribing/administering a single course of antenatal corticosteroids 

 

Not applicable 99 

Did not ask 999 

Did not answer 9999 

 

None 0 

Variation in 

prescribing 1 

Needle phobic/ pt. 

factors 2 

Cost 3 

Variation in belief of 

the evidence 4 

We don’t give/not used 

to giving 4 

Difficulty with 

different populations  5 

Side effects of 

treatment 6 

Time constraints 7 

Knowing it has been 

given 8 

What difficulties/problems have you personally encountered in 

prescribing/administering a repeat course of antenatal corticosteroids 

 

Not applicable 99 

Did not ask 999 

Did not answer 9999 
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Yes 2 

No 1 

Unsure 0 

Are there any instances where you would not or have witnessed others not prescribe 

antenatal corticosteroids 

 

Did not answer 99 

Did not ask 999 

 

Intentions 

Cost effective 2 

Expected by local 

guidelines/Practice 3 

Improved clinical 

outcome 4 

Personal experience 5 

Other 1 

what are your current motivations to prescribing antenatal corticosteroids 

 

Did not ask 99 

Did not answer 999 

Not applicable 9999 

Memory, attention and decision making 

SINGLE/RPTs 

Yes 2 

No 1 

Not applicable 0 

Unsure 3 

Do you always remember to prescribe single/repeat antenatal corticosteroids  

 

Did not answer 99 

Did not ask 999 

Yes 2 

No 1 

Not applicable 0 

Are there any specific circumstances where you would not/ witnessed others not 

prescribe antenatal corticosteroids 

 

Did not answer 99 

Did not ask 999 

 

  

Environmental context and resources 

Yes 2 

No 1 

Unsure 0 

Do resources facilitate the prescription of antenatal corticosteroids 

 

Did not answer 9999 

Not applicable 999 

Did not ask 99 

Yes 2 

No 1 

Unsure 0 

Do you feel there are competing tasks/time constraints to prescribing antenatal 

corticosteroids 

 

Did not answer 9999 

Not applicable 999 

Did not ask 99 

 Yes 2 

No 1 

Unsure 0 

Are the necessary resources/systems in place in your birthing unit to allow you to 

prescribe antenatal corticosteroids 

 

Did not answer 9999 

Not applicable 999 

Did not ask 99 

Social influences 

Yes 2 

No 1 

Unsure 0 

Do external influences (e.g., other Consultants/Professional groups) facilitate or 

hinder prescription/administration of antenatal corticosteroids? 

 

Did not answer 9999 

Not applicable 999 

Did not ask 99 

Yes 2 

No 1 

Unsure 0 

Are there specific persons/professional groups you would take your lead from  

 

Did not answer 999 

Not applicable 9999 

Did not ask 99 
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Emotion  

Yes 2 

No 1 

Unsure 0 

Do emotional issues/factors facilitate or hinder your use of antenatal corticosteroids 

 

Did not answer 999 

Not applicable 9999 

Did not ask 99 

Behavioural regulation  

Nothing 0 

Unsure 1 

Implementation and 

dissemination 2 

Readability and 

Usability 3 

Adherence 4 

Good evidence 5 

 

In your opinion what steps are needed to enable the uptake and use of the 

recommendations within the antenatal corticosteroid guideline 

 

Did not answer 9999 

Did not ask 999 

Opinion leader 5 

Prompts 2 

Audit and Feedback 3 

Educational sessions 4 

Other 1 

How do you think the antenatal corticosteroid guideline could best be implemented 

 

Did not answer 9999 

Did not ask 999 

Belief about consequences 

Single/repeat/term 

Yes 2 

No 1 

Unsure 0 

 

Overall, do you feel the evidence that you are currently aware of suggests that 

prescribing antenatal corticosteroids is beneficial: for a single course of antenatal 

corticosteroids, for repeat courses and for ACS prescribed at term 

 

Did not answer 999 

Did not ask 999 

Not comfortable 5 

Somewhat comfortable 

4 
Comfortable 3 

Very comfortable 2 

Extremely comfortable 

1 

How comfortable do you feel NOT prescribing a single/repeat course of antenatal 

corticosteroids 

 

Unsure 0 

Did not answer 99 

Did not ask 999 

Less than 34 weeks 1 

34 weeks 2 

Up to 35 weeks 3 

Up to 36 weeks 4 

Up to 37 weeks 5 

>37 weeks/term 6 

What is the latest gestational age you would prescribe antenatal corticosteroids 

 

Unsure 0 

Did not answer 99 

Did not ask 999 

Not applicable 9999 

<24 weeks 1 

24 weeks 2 

From 25 weeks 3 

From 26 weeks 4 

From 27 weeks 5 

From 28 weeks 6 

 

What is the earliest gestational age you would prescribe antenatal corticosteroids 

Unsure 0 

Did not answer 99 

Did not ask 999 

Not applicable 9999 

Reinforcement 
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Nothing 0 

Having a guideline 

(clarify the evidence) 

& associated 

implementation tools 1 

Sanctions for incorrect 

prescribing 2 

Location of the 

guideline 3 

Documentation and 

communication 4 

Midwives prescribing 

5 
Altering timing 6 

What would help in your clinical practice to make it easier for you to 

prescribe/administer a single course of antenatal corticosteroids (e.g., prompts, alerts) 

 

Did not answer 99 

Not applicable 999 

Did not ask 9999 

Unsure 9998 

Nothing 0 

Having a guideline 

(clarify the evidence) 

& associated 

implementation tools 1 

Sanctions for incorrect 

prescribing 2 

Location of the 

guideline 3 

Documentation and 

communication 4 

Midwives prescribing 

5 
Altering timing 6 

 

What would help in your clinical practice to make it easier for you to 

prescribe/administer a repeat course of antenatal corticosteroids (e.g., prompts, alerts) 

 

 

Did not answer 99 

Not applicable 999 

Did not ask 9999 

Unsure 9998 

Optimism 

Not important 1 

Somewhat important 2 

important 3 

Very important 4 

Extremely important 5 

How important do you think antenatal corticosteroids are in the care of preterm 

infants 

 

Did not answer 99 

Did not ask 9999 
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