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Abstract 

Introduction  

National childhood immunisation programmes are some of the most cost-effective activities in healthcare. 

Reductions in morbidity and mortality from vaccine-preventable diseases (VPDs) can be maximised if universal 

high immunisation coverage and timeliness of delivery is achieved with all the schedule vaccines. Despite this 

knowledge, New Zealand (NZ) traditionally has had poor immunisation coverage for its childhood programme; 

with significant equity gaps particularly for children from Māori and Pacific Island ethnic groups.  

 

Aims 

To document and analyse the reasons behind the improvement in childhood immunisation coverage and 

reduction in socioeconomic and ethnic equity gaps that have been seen since 2000.  
 

Methods 

A range of studies were conducted from 2000 to 2012 with NZ parents, the media, and primary care providers 

focused on identifying the major factors for low immunisation coverage and poor timeliness of delivery and the 

positive factors where high immunisation rates were obtained. Factors identified from these studies were then 

used to advise policy and design intervention studies to improve immunisation coverage rates. 

 

Findings 

NZ factors associated with low immunisation coverage and poor timeliness of delivery include parental 

knowledge and attitudes, environmental issues, media drivers, health professional knowledge and attitudes, and 

primary care systems. The most significant factors identified were maternal knowledge and experience in the 

antenatal period, socioeconomic, ethnicity, age of registration with a general practice, practice systems, and staff 

support, knowledge, and education. Multicomponent interventions particularly focused on general practice 

systems and providers are effective.  

 
Conclusions 

Prioritising and goal setting at the national, district, and provider levels, having the right tools to measure 

coverage, feedback loops, public reporting, and supporting an educated and confident provider workforce 

appear to have underpinned the improvement in childhood immunisation coverage in NZ.  

 

The components that need to be in place to make this happen include a mixture of factors from the broader 

political and health service setting, provider systems and characteristics, factors associated with the families and 

their children, and other environmental issues such as the general community awareness and communication as 

driven via traditional and social media. 
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CHAPTER 1 INTRODUCTION 

1.1  Background 

I am a trained general practitioner (GP) with a background in paediatrics. I became interested in immunisation in 

1996 when I took on a role as a regional immunisation coordinator at the University of Auckland. The primary 

intention was to develop a service that used an academic interface to focus on the challenges for New Zealand 

(NZ) around low immunisation coverage rates.  

 

From this position in 1996 I created and then evolved the Immunisation Advisory Centre (IMAC). IMAC grew 

from a small regional service funded by the Northern Regional Health Authority (RHA) to become a national 

immunisation coordination service in 1998 funded by the Ministry of Health (MoH). IMAC originated from the 

recognition that NZ had poor immunisation coverage and that there was the need for an academic base to 

support service delivery improvement in immunisation coverage, particularly for the childhood national 

immunisation programme (NIP).  

 

IMAC is now a national organisation situated under Auckland Uniservices, currently employing around 35 staff 

around the country and involved in a range of services, including academic research, undergraduate and 

postgraduate education, strategic advice, communications management, national coordination, and service 

delivery. Its major contracts are held with the MoH; with a range of others with many DHBs (DHBs). Research 

funding is procured competitively through a range of sources including the Health Research Council (HRC), USA 

Communicable Diseases Centre (CDC) and pharmaceutical companies. 

 

1.2 History of this body of research 

This thesis is intended to integrate 14 years of research, encompassing a time period from 1999 to 2013, in 

which I have been actively engaged with colleagues in attempting to gain an understanding of the key factors 

behind what can contribute to or hinder improvements in immunisation coverage and timeliness of delivery for 

the childhood immunisation programme in the NZ context.  

 

This thesis starts with a description of the relevant history in this period of time for immunisation coverage rates 

in NZ. The focus is on the infant immunisation schedule up to the age of two years. The thesis incorporates 29 

papers in which I was involved in developing and publishing in peer-reviewed journals both as a primary and as 

a co-author. I particularly wish to acknowledge the significant contribution of all this work by my colleagues 

Associate Professor Cameron Grant, Professor Felicity Goodyear-Smith, Dr Helen Petousis-Harris, Dr Lynn 

Taylor, and Tracey Poole. 

 

1.2.1 General background on Immunisation 

Vaccines have prevented more deaths, disability and suffering than any other medical discovery 

or intervention (1). 
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Childhood immunisation is one of the most cost-effective activities in healthcare. Every country in the world has 

an NIP and these programmes have had a significant impact on childhood diseases. Immunisation has 

eradicated smallpox from the world since 1979, is close to eliminating polio, and has delivered huge reductions 

in rates of other significant childhood diseases. For example, United States of America (USA) data report a 

greater than 92% decline in cases and greater than 99% decline in deaths due to diphtheria, mumps, pertussis, 

and tetanus as a result of vaccines recommended on the USA national childhood schedule (2). Reductions, 

particularly in morbidity, can be maximised if universal high coverage is achieved with all these vaccines, and 

further gains are possible with the introduction of new vaccines for other significant childhood diseases, such as 

has been seen in the US with the introduction of vaccines against rotavirus and varicella disease (2). Despite 

these successes, many countries continue to have poor immunisation coverage rates, and associated 

challenges with higher rates and on-going outbreaks of VPDs, such as measles and pertussis, that could be 

eliminated or better controlled via achieving higher immunisation coverage with national immunisation schedule 

vaccines. Due in large part to historic low rates of immunisation coverage, NZ continues to experience 

outbreaks, particularly of measles (3) and pertussis (4). 

 

Traditionally NZ has had poor immunisation coverage for its infant and childhood immunisation programmes, 

with significant disparities particularly seen for children from lower socioeconomic backgrounds, and of Māori or 

Pacific Island ethnicity. A national immunisation coverage survey in 1991 demonstrated that less than 60% of NZ 

children were fully immunised by two years of age, including only 42% of Māori and 45% of Pacific children (5). 

Some improvement was seen by 2005 when 77% of children (69% of tamariki Māori) were fully immunised at 

two years of age (6). 

 

1.3 My research on the factors associated with immunisation coverage in 
NZ 

From 1999 onward I have been engaged in research looking at a range of factors that affect immunisation 

coverage in the NZ setting. Early research focused on aspects of the NZ policy environment that affected 

immunisation uptake at 6 weeks of age (7) and considered questions around why immunisation coverage was so 

low at this event (8). Following this research, with colleagues in the Department of General Practice and Primary 

Health Care, I undertook qualitative research focusing on attitudes and knowledge with parents (9,10), pregnant 

mothers (11), healthcare providers (12-14), and the NZ print media (15-18). Working with a visiting United 

Kingdom (UK) colleague with expertise in psychology, we researched and published on parental concerns in the 

crucial antenatal period (19) and from there trialled an antenatal decision making tool (20). 

 

Following this early research I was a member of a research team that was supported by an HRC grant to focus 

on the determinants of immunisation coverage at the primary care level. The Principal Investigator was 

Associate Professor Cameron Grant from the Department of Paediatrics and the other contributing researchers 

were Professor Felicity Goodyear-Smith from the Department of General Practice and Primary Health Care, and 

Dr Helen Petousis-Harris from the IMAC. This research produced publications around the role of GPs (21), 

practice nurses (PNs)(22), practice systems (23,24), and the interactions between these (25,26), and missed 

opportunities to vaccinate at the practice (27). Supporting these findings were three further studies I was 

involved with: an analysis of immunisation coverage data from the National Immunisation Register (NIR) (28), 
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data usage and audit at the general practice level (29), and a cost analysis of immunising at the general practice 

level (30).  

 

Using the information from the above studies with Professor Felicity Goodyear-Smith as the Principal 

Investigator (PI), we designed an intervention study: a randomised controlled trial (RCT) to improve timeliness of 

delivery at the six week visit (31). 

 

I then synthesised and utilised summary data from the above research to publish commentary articles (32,33). 

 

Building on from the research above, we moved into an area of research we are calling ‘best practice models’ 

which is using the themes from this prior research and looking at its application in the working general practice 

environment. The research in this area was led by Dr Lynn Taylor and involved identifying factors at the general 

practice level that supported the achievement of high immunisation coverage in the practice population (34). 

Building on this research, I am currently the Principal Investigator working with Dr Lynn Taylor on an HRC-

funded study that is translating the findings from the ‘best practice’ research into an intervention package called 

a ‘best practice model’ for practices with low immunisation coverage. This study is currently in the final data 

collection phase as of 2014.  

 

1.4 Hypotheses 

• There are identifiable contributory factors that affect the delivery and timeliness of delivery of the 

infant/childhood immunisation programme. 

• The factors that affect delivery and timeliness of delivery of the infant immunisation programme 

also affect the traditional equity gaps that are seen with lower immunisation coverage and 

timeliness of delivery for children from lower socioeconomic backgrounds, and the ethnic groups 

of Māori and Pacific. 

 

1.5 Aims of the study 

I. Document the history of improvement in immunisation coverage in the NZ context since 2000 for 

the childhood immunisation schedule for infants to the age of 2 years. 

II. Document the reduction in the equity gap for immunisation coverage for Māori and Pacific 

infants and those from low income backgrounds. 

III. Discuss and analyse the contributory factors behind the reasons for the improvement in 

immunisation coverage and reduction in disparities.  

IV. Identify remaining on-going challenges for improving and maintaining high immunisation 

coverage, both at 2 years of age and at 8 months of age (the national targets). 

 

1.6 Overall structure of this thesis 
The overall structure of this thesis is shown in Figure 1.1.  
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In Chapter 2 I record and discuss the history of immunisation coverage and NZ policy response to low coverage, 

from the initial recorded national immunisation survey in 1991 to the end of 2012. Chapter 3 is an international 

literature review I have undertaken of the factors that are positively and negatively identified with affecting 

immunisation coverage. Chapter 4 presents my academic published commentary around the progress and 

challenges for immunisation coverage through the period 2000 to 2012. Chapter 5 presents my research with 

parents, looking at factors around parental knowledge, attitudes and decision-making processes, with a 

particular focus on the antenatal period. Chapter 6 looks at broader social environmental influences, in particular 

the effects of policy on immunisation coverage and the role and effects of the media. Chapter 7 focuses on the 

contribution of healthcare providers: their knowledge and attitudes. Chapter 8 looks at the issues at the service 

delivery level. I then move on to presenting the results of intervention studies in Chapter 9. Finally, Chapter 10 

synthesises and combines all the results with summary commentary and conclusions. 
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Figure 1.1: Overall structure of this thesis 
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1.7 Summary of Chapter 1 
This chapter has presented the background and outline of the structure for this thesis. It presents the history 

behind the topic and the research with which I have been involved over this period. It then presents the 

hypothesis that there are identifiable contributory factors associated with immunisation coverage rates. I have 

listed the aims to address this hypothesis and outline the structure of the thesis including the purpose and outline 

for each of the chapters.  
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CHAPTER 2 HISTORY OF THE PROGRESS IN INFANT 
IMMUNISATION COVERAGE IN NZ FROM 1991 TO 2013 

2.1 Outline of Chapter 2 

The aim of this chapter is to record the history of immunisation coverage rates in NZ from the initial recorded 

national immunisation survey in 1991 to the end of 2012. This will include national reports, strategies, and 

policies that are recognising and responding to immunisation coverage issues through this era. Immunisation 

coverage in this context is specific to the infant/young childhood programme, which is delivered in NZ at the 

ages of six weeks,three months, five months and 15 months. 

 

The purpose of starting this thesis here is to explain the background for the research presented, which is a body 

of work focused on factors that affect immunisation coverage over this period of time. Much of the presented 

research will be referring back to the context in this chapter. 

 

 
Figure 2.1: Outline of Chapter 2 

 

Every country in the world has an NIP that delivers specified vaccines at set ages to target groups. Vaccines on 

national schedules can be delivered either universally to all in the age group or targeted to those at higher risk of 

a specific disease. NZ has had an immunisation programme for all children (universal) since November 1960 

when the diphtheria-tetanus-whole cell pertussis (DTwP) vaccine was introduced to infants at three, four, and 

five months of age. Since that time, vaccines have been altered to include protection against other diseases and 
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extra visits have been added (35). For a full list of the changes to the schedule refer to the NZ Immunisation 

Handbook 2011 (36).  

 

2.2 What is immunisation coverage? 
Immunisation coverage is the percentage of children who have received all of the immunisations on the National 

Childhood Immunisation Schedule for their age (35). 

 

Immunisation coverage consists of a measurement of the proportion of individuals in the eligible population who 

have received the recommended vaccination events (37). There are different ways of measuring immunisation 

coverage. The World Health Organization (WHO) and The United Nations Childrens Fund (UNICEF) publish 

comparative immunisation coverage internationally by country, by year and by vaccine (38). Because different 

countries have different immunisation schedules it can be difficult to compare them. A standard comparison used 

is the measure of those fully immunised at the age of one year, which usually covers a primary course of three 

doses of diphtheria-tetanus-pertussis containing vaccines. Measuring different antigens and at different times will 

give a range of information on the effectiveness of the programme. Furthermore, the way in which data for 

immunisation coverage are collected can vary considerably; accuracy is dependent on how the data are 

collected. 

 

2.2.1 Why measure immunisation coverage? 

There are two main purposes for measuring immunisation coverage: 

 

I. To assess the overall effectiveness of the programme. 

The purpose for gaining high immunisation coverage is to control disease. Accurate data on immunisation 

coverage rates are useful to be able to understand how effective an immunisation strategy is, how universally it 

is being taken up, monitor progress over time and to monitor geographical areas or subgroups where coverage 

rates may be lower. 

 

II. To have accessible data on subgroups and individuals who may be missing out on the offered 

programme. 

Coverage can also be measured so that the information on those who have not been immunised at the 

appropriate time can be fed back to service planners and providers, to restructure services and to develop 

services to find those who have missed out. Data can be used to identify high risk areas, high risk groups or 

specific individuals to be followed up. It is well recognised internationally that some subpopulations are at higher 

risk of not receiving their immunisation events on time or at all; in particular, those from lower socioeconomic 

groups and indigenous and immigrant ethnic groups (39). In NZ, Māori children, Pacific children, and children 

from areas of poverty historically have been particularly at risk of being under-immunised (40). 

 

2.2.2 Immunisation coverage measurements 

Coverage can be measured for any vaccine delivered. In the context of this thesis, measurement of 

immunisation coverage is restricted to the infant immunisation programme vaccine events up to the age of two 

years. The vaccines delivered, termed ‘vaccination events’, are given as combination vaccines that are 
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recommended to be delivered at the ages of 6 weeks, 3 months, 5 months and 15 months. Prior to 1996 there 

was also an 18 month vaccination event.  

 

 There are two general ways of measuring coverage: 

I. Measurement of the vaccination event or events if there is more than one vaccine. 

II. Measurement of overall vaccination coverage at a certain age point. 

 

Specific age time points have been used for national targets. A common international measure is fully 

immunised by one year of age (38). The most common target measure in NZ has been a measure of fully 

immunised by two years of age, i.e. all children up to the day before their second birthday. Since 2005, NZ 

immunisation data have been reported at 6 months, 12 months, 18 months and 2 years of age. Since new 

national targets were introduced in 2011, data are also reported for 2012 at 8 months of age (37).  

 

2.2.3 Timelines of delivery of immunisation events 

Measurements at certain time points, such as at two years of age, are useful for comparing the functioning of the 

programme over time. However, vaccinations need to be delivered as close as possible to the recommended 

age to give the optimal performance for disease control. For example, NZ data has shown that delays in delivery 

of the infant immunisation programme lead to higher rates of hospitalisation with pertussis disease (4).  

 

Hence, the most useful measures of coverage also need to include measurements of timeliness of delivery for 

immunisation events. Clearly, the immunisation coverage measurement for timeliness varies depending on what 

definition of ‘delayed’ is used. To measure the uptake of any vaccination event, NZ has traditionally used either a 

30 day or a one month window and accepted that any vaccination received within 30 days or one month of the 

due age time is considered fully vaccinated on time for that age group. 

 

2.3 Recording immunisation coverage data in NZ from 1991 to 2005 

Prior to 1991, there was no systematic approach in NZ to recording or reporting on immunisation coverage data.  

 

2.3.1 National Immunisation coverage survey 1991-1992 

In 1991, in recognition of the lack of information on uptake of the infant immunisation schedule vaccination 

programme, the fourteen Area Health Boards (AHBs), in consultation with the NZ Communicable Disease 

Centre, undertook an assessment of the proportion of all two-year-olds in the country who had received their 

childhood immunisation series (5). The AHBs were grouped under four Regional Health Authorities (RHAs). 

These were the North RHA (comprised of Northland and Auckland AHBs), the Central-North RHA (Bay of Plenty, 

Taranaki, Tairawhiti and Waikato AHBs), the Central-South RHA (Hawkes Bay, Manawatu-Wanganui, 

Wellington and Nelson-Marlborough AHBs) and the South RHA (Canterbury, West Coast, Otago and Southland 

AHBs). 
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2.3.1.1 Methods 

The methodology employed by the group conducting the survey was based on that developed by the WHO and 

used widely in countries where their Expanded Programme of Immunization (EPI) was delivered (41). It 

consisted of a representative sample of two and three year olds from NZ households. This was obtained by 

initially selecting a simple random sample of geographic starting points based on the 1991 census data, 

distributed across each of the four RHAs. Recruitment began from each of these starting points then involved 

successively visiting the next nearest household, in turn, until a child in the eligible age residing there was 

identified and the family successfully interviewed. Interviewers visited up to three times, one of which was out of 

work hours. Immunisation history was obtained from the records in the child’s Health and Development Record 

Book, known as the Plunket book or Well Child Book. If this was unavailable or incomplete, consent was 

obtained to check the information from records retained by the GPs. Descriptive statistics were used to 

characterise the survey groups for demographic attributes and levels of vaccination coverage, and caregiver 

attitudes and knowledge regarding immunisation and VPDs. 

 

2.3.1.2 Results 

In total, 706 households were interviewed. The mean household size was 4.5 persons per household, ranging 

from 5.0 per household in the North RHA to 4.2 in the Central-South RHA. In over 90% of the households the 

respondent was the mother. Approximately a quarter of the households had moved two or more times since the 

child’s birth. There were higher rates of households receiving benefits in the Central and North (28.2%) 

compared to the South (13.2%). The mean age of the child was 3.0 years at the time of interview.  

 

2.3.1.3 Attitudes/knowledge 

In all areas, over 90% of respondents expressed a belief in the need for childhood immunisations; this was lower 

in the North region at 90.6%, 93.8% in Central-South and higher in the South at 97.6%. This was consistent 

across all ethnic groups. All respondents were aware of the availability of immunisation services. Just under one-

third cited barriers, either physical or financial, that could limit their access to, and utilisation of, immunisation 

services.  

 

There was general uncertainty about specific indications/contraindications for immunisation and more than two-

thirds of respondents in all areas expressed the desire for more information from vaccination promoters. Virtually 

all respondents perceived that doctors and nurses were actively promoting immunisation for children; between 

one-third and one-half of all respondents reported having difficulties remembering when their children were due 

to receive their immunisations. Overall, 87% expressed the belief that reminders of when their children were due 

for immunisation (either by telephone or letter) would be helpful.  

 

2.3.1.4 Coverage 

The Health and Development Record Book was available for about 80% of all children and two-thirds of these 

were kept up-to-date for the immunisation record. This was lower in the Central–North RHA where slightly less 

than half were up to date.  

 

Coverage levels reported by the age of two were above 90% through the entire country for the first dose of 

Diphtheria-Tetanus-whole cell Pertussis (DTwP), post neonatal Hepatitis B (HepB), and Oral Polio Vaccine 
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(OPV) and were around 80% for completion of all vaccinations due before one year of age. Coverage levels 

were around 70% for the vaccinations scheduled in the second year of life, except for measles-mumps-rubella 

(MMR) vaccine which was around 80%. Coverage rates were highest for the South and Central-South regions. 

Refer Figure 2.2. Overall, by their second birthday, less than 60% of children in all regions had been fully 

immunised (with three DTwP and OPV doses, one MMR, and at least three HepB doses). By the time of 

interview (at any age from two to the fourth birthday), coverage levels had increased by 5 to 10%. Refer Table 

2.1. 

 

 
Figure 2.2: Immunisation coverage rates for the schedule vaccines at two years of age by Regional Health Authority, 1991-

1992 

 

2.3.1.5 Timelines 

Using a timeliness measure of up to one month after the due vaccination date, around 80% of children received 

their first doses of DTwP and HepB on time; generally less than 70% of children received other vaccinations in 

the primary course on time. For the second year of life, less than 50% of children received their vaccines within 

one month of the due date. For most events, timeliness was better in the South RHA than in the other three 

RHAs. Table 2.1 shows the immunisation coverage rates by ‘timeliness’. Timeliness here is defined as receiving 

the vaccine within one month of the due date. Overall, timeliness of delivery was lower in the Northern region 

and lower for the later vaccine events.  
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Table 2.1: "On Time" Immunisation coverage rates, by Regional Health Authority, 1991 - 1992  

Vaccination Event 
North RHA 

(95% CI) 
Central-North RHA 

(95% CI) 
Central-South RHA 

(95% CI) 
South RHA 

(95% CI) 

DTwP 1: 6 weeks 
78.9 

(71.9-84.5) 

80.3 

(73.6-85.8) 

80.9 

(74.2-86.2) 

85.1 

(78.8 – 89.9) 

HepB 1: 6 weeks 
78.9 

(71.9-84.5) 

69.7 

(62.3-76.2) 

74.2 

(67.0 – 80.3) 

76.6 

(69.5-82.5) 

DTwP 2: 3 months 
63.4 

(55.8-70.5) 

66.9 

(59.4-73.6) 

63.5 

(55.9-70.5) 

74.3 

(67.0-80.4) 

OPV 1: 3 months 
72.0 

(64.6-78.4) 

71.9 

(64.6-78.3) 

70.8 

(63.4-77.2) 

80.0 

(73.1- 85.5) 

HepB 2: 3 months 
64.6 

(56.9-71.5) 

52.2 

(44.7-59.7) 

62.9 

(55.3-69.9) 

60.0 

(52.3-67.2) 

DTwP 3: 5 months 
49.7 

(42.1-57.4) 

53.9 

(46.3 – 61.4) 

49.4 

(41.9 – 57.0) 

57.7 

(50.0 – 65.1) 

OPV 2: 5 months 
54.3 

(46.6 – 61.8) 

58.4 

(50.8-65.7) 

52.8 

(45.2 – 60.3) 

59.4 

(51.7 – 66.7) 

Measles/ MMR: 12-15 
months 

47.4 

(39.8 – 55.1) 

55.1 

(47.4-62.5) 

52.8 

(45.2-60.3) 

57.1 

(49.4 – 64.5) 

HepB 3: 12- 15 months 
44.6 

(37.1 – 52.3) 

48.3 

(40.8 – 55.9) 

46.6 

(39.1-54.3) 

45.1 

(37.6 – 52.8) 

DT: 18 months 
39.4 

(32.1 – 47.1) 

43.3 

(35.9-50.9) 

47.8 

(40.2-55.4) 

45.1 

(37.6 – 52.8) 

OPV 3: 18 months 
36.0 

(28.9 – 43.6) 

41.0 

(33.7 – 48.6) 

43.3 

(35.9 – 50.9) 

41.1 

(33.8 – 48.80 

 

2.3.1.6 Reasons for under-immunisation 

Of the 148 caregivers who provided reasons for incomplete immunisation, the most frequently stated reason was 

a medical contra-indication to receiving a specific vaccine in 53/148 (36%). The second most common reason 

was that they had never got around to it for 20/148 (14%). Overall, only a small number, 6/148 (4%), noted anti-

vaccination sentiments and 3/148 (2%) noted financial concerns as the principal reasons for not immunising.  

 

Analysis of potential risk factors for not being immunised suggested that children who lived in a household where 

the principal source of income was from a government benefit were, on average, two-thirds as likely to have 

received the full series of immunisations compared to children who lived in a household where the principal 

source of income was not from a benefit. Children whose principal caregiver identified as being Māori or part-

Māori were around 70% as likely to have received the full series compared with children whose caregiver 

identified from a European ethnic background. This difference was only statistically significant in the North RHA. 

There was no significant difference in immunisation coverage for children whose principal caregiver identified as 

being a Pacific Islander compared with European. Those children whose principal caregiver had not achieved 

school certificate educational qualifications were only 69% as likely to have been fully immunised in the North 

RHA, but there were no statistically significant differences in the other regions. For children who had moved two 
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or more times since birth there was a non-significant, but consistent, decreased likelihood of being fully 

vaccinated at two years of age. There was a non-significant trend that children with mothers younger than 25 

years of age at the time of interview were more likely to have been fully immunised, except in the South RHA 

where the trend was reversed.  

 

Logistic regression analysis was applied to all these factors and, from this, the only factors that were significantly 

predictive of full immunisation at two years of age were living in a household where the principal source of 

income was from a government benefit in the North RHA (adjusted OR= 0.36, 95% CI =0.14, 0.90) and the 

principal caregiver being under 25 years of age (adjusted OR = 4.29, 95% CI 1.42-12.91) in the North RHA.  

 

2.3.1.7 Recommendations for survey 

The study authors recommended the need for enhanced education for caregivers. Firstly, there was a need to 

improve clear and consistent messages regarding immunisation programmes and more active promotion of the 

use of immunisations via use of specifically assigned public health professionals at the local and regional levels. 

Secondly, they identified the need to improve the general level of understanding of appropriate 

indications/contraindications for the childhood vaccines. Thirdly, they recommended focusing on raising the 

awareness of the importance of vaccinating on time. 

 

There was also a recommendation to universally institute procedures for routinely sending or telephoning 

reminder notices to caregivers for upcoming vaccinations and recall notices for overdue vaccination events. To 

accomplish this, all vaccination providers were encouraged to maintain age/sex registers and keep child 

immunisation records up-to-date in the child’s record book, at the general practice records, and when 

transferring between providers.  

 

There was a recommendation to consider enacting legislation requiring caregivers to make explicit choices about 

immunising their children prior to pre-school or school entry – a mandatory choice policy.  

 

The concern around low vaccination coverage levels among children in low-income households was raised, with 

the related problems of low education achievement, larger family sizes, and high mobility creating what were 

called ‘high risk’ children. The authors recommended further research into gaining a clearer understanding of this 

group and the relative importance of various factors that affect their ability to receive immunisation events. A 

range of other suggestions was given to support this group including targeted promotion, provision of services, 

and broadening opportunities to vaccinate these children beyond traditional general practice surgeries e.g. via 

public health nurses in preschool and school, community-based, marae, or church group settings.  

 

The final recommendation was to address the need for regular and reliable information for monitoring the impact 

of these efforts, preferably via effective immunisation registers or, if that was not occurring, then via periodic 

repeated surveys. 

 

2.3.2 Northern regional immunisation coverage survey 1996 

Primarily in response to mathematical modelling, identifying that another measles epidemic was imminent, the 

North Health RHA raised the concern that there were still no regular reliable published immunisation coverage 
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data other than the national survey in 1991-1992 (8,42). Therefore, in late 1996, North Health funded an 

immunisation coverage survey of children residing in their region only (43). This area covers the north of the 

North Island from North Cape down to Mercer. This survey used the same methodology and a very similar 

questionnaire to the previous 1991-1992 national survey. 

 

2.3.2.1 Results 

In total, there were 775 survey participants in the five North Health sub-regions of Northland, North, West, 

Central and South Auckland. Of the children surveyed, 19% were Māori. Only 12% of the survey participants in 

North Auckland were Māori compared with 42% in Northland. Less than 50% of the survey participants were 

European in Central and South Auckland. Overall, 85% of respondents were the mother of the eligible child 

(compared with 94% in 1991/92); the average age of the child at interview was three years. Approximately 80% 

of randomly identified households participated.  

 

Mean household size was 4.9/household which was similar to 1991- 92, but mobility of households had 

increased. For the region as a whole, 30% of families with children aged two and three were likely to have 

moved residence twice or more since the birth of that child. In the 1991-1992 survey this figures was 22.4%. 

There was also a higher number of eligible children born overseas at 8.4%. The number of caregivers able to 

produce documentation of immunisation from the Health and Development Record Book was 61%, much lower 

than the 77.3% in the 1991-1992 survey. Up-to-date Health and Development Record Books were 42%, 

compared to 58.4% in 1991-1992.  

 

2.3.2.2 Attitudes/knowledge 

Based on results from the parent/caregiver questionnaire, the expressed importance of the need for childhood 

immunisation remained high and similar to the 2001-2002 coverage survey, with 85% of parents/caregivers 

believing strongly in the need for childhood immunisations. Just over two thirds (64%) had a belief that a mild 

illness, such as a cold, should be a reason for delaying immunisation which was similar to the 1991-1992 

national survey. Overall just over one quarter (26%) were unsure of the safety of vaccines and one in five unsure 

of the rarity of serious side effects. Approximately 60% of Pacific ethnicity and those from ‘Other’ ethnicities 

indicated that information in their first language would be useful for informed consent. When compared to the NZ 

European group, both Māori and Pacific respondents were more than twice as likely to be concerned that 

immunisations were upsetting and painful for young children. This was about 10% higher than when asked in the 

1991-1992 survey. Māori and Pacific respondents were also three times more likely to report that the cost of 

getting to a doctor and travelling and waiting times influenced the decision to immunise their child. There was still 

a strong belief by 79% (similar to 80% in 1991-1992) that healthcare providers should provide more information 

on the risks and benefits of immunisation, and 93% supported the value of telephone or written reminders 

(compared with 89% in 1991-1992). 

 

2.3.2.3 Coverage 

Overall, 63% of children were fully immunised by the age of two years. This varied non-significantly across the 

regions with a trend to lower coverage in Northland and higher in West Auckland. Refer Figure 2.3. Coverage at 

the age of two was higher for the earlier immunisation events as seen in Table 2.2 and rates of coverage 
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dropped from a high of 89% for the first DTaP event to a low of 60% for the 18 month Hib event. There were 

non-significant differences across the regions with rates tending to be lower for Northland. 

 

 
Figure 2.3: Immunisation coverage rates for the schedule vaccines at two years of age by district in the northern region, 1997 
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Table 2.2: Percentage immunisation coverage rates at two years of age in NZ-born children by sub region, and for the North Health region overall 

Vaccination Event Northland 
(95% CI) 

North 
 (95% CI) 

West 
(95% CI) 

Central 
(95% CI)  

South 
(95% CI)  

North Health 
Total (% rounded) 

DTaP 1: 6 weeks 
89.2 

(85.2-93.2) 

87.0 

(82.2-91.8) 

92.5 

(88.0-96.9) 

86.4 

(81.3-91.4) 

90.7 

(85.8-95.5) 
89 

HepB 1: 6 weeks 
88.5 

(84.5-92.5) 

84.8 

(79.0-90.6) 

91.1 

(86.5-95.7) 

85.6 

(80.3-90.9) 

88.0 

(82.9-93.1) 
88 

DTaP 2: 3 months 
88.5 

(84.7-92.4) 

91.3 

(87.0-95.6) 

93.2 

(89.2-97.2) 

84.8 

(79.5-90.2) 

88.7 

(82.9-94.4) 
89 

OPV 1: 3 months 
87.2 

(83.4-90.9) 

89.9 

(85.5-94.2) 

93.2 

(89.1-97.2) 

84.8 

(79.5-90.2) 

87.3 

(82.2-92.5) 
88 

HepB 2: 3 months 
88.5 

(84.7-92.4) 

87.7 

(82.9-92.5) 

91.1 

(86.5-95.7) 

84.1 

(78.5-89.6) 

87.3 

(82.3-92.4) 
87 

DTaP 3 or DTPH: 
5 months 

83.1 

(77.7-88.5) 

87.0 

(81.4-92.5) 

91.8 

(87.7-95.9) 

84.1 

(78.6-89.6) 

85.3 

(79.9-90.7) 
86 

OPV 2: 5 months 
85.1 

(80.4-89.9) 

87.7 

(83.3-92.0) 

93.2 

(89.1-97.2) 

84.8 

(79.6-90.1) 

84.7 

(78.7-90.6) 
87 

MMR: 12-15 months 
76.4 

(70.3-82.4) 

81.9 

(74.4-89.3) 

82.9 

(78.0-87.70 

78.0 

(69.6-86.5) 

81.3 

(75.6-87.1) 
80 

HepB 3: 12- 15 
months 

73.6 

(67.1-80.2) 

81.2 

(73.1-89.2) 

81.5 

(75.0-88.0) 

78.8 

(71.5-86.1) 

80.0 

(74.3-85.7) 
79 

DT (incl DTPH): 
18 months 

64.9 

(56.7-73.1) 

75.4 

(66.8-83.9) 

71.9 

(65.6-78.20 

68.2 

(59.1-77.2) 

72.7 

(65.7-79.6) 
71 

OPV 3: 18 months 
64.2 

(55.8-72.6) 

73.9 

(65.2-82.6) 

71.9 

(65.2-78.6) 

68.9 

(60.2-77.7) 

70.7 

(63.2-78.1) 
70 

Hib (inc DTPH): 
18 months 

52.0 

(42.1-62.0) 

66.7 

(56.1-77.2) 

61.6 

(52.6-70.7) 

54.5 

(46.4-62.7) 

62.0 

(54.6-69.4) 
60 
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2.3.2.4 Timeliness 

Overall, 63% of children were fully immunised by two years of age and this rose to 69% by the time of interview. 

Refer Table 2.3. There were non-significant differences for the sub regions. There were no other data on 

timeliness published. 

 

Table 2.3: Immunisation coverage rates, the percentage fully immunised at the age of two years, and at the age of interview 

in the North Health region 1997 

Fully immunised Northland 
(95% CI) 

North 

(95% CI) 

West 
(95% CI) 

Central 
(95% CI) 

South Total 

By age 2 years 
57.4 

(48.0-66.8) 

63.0 

(53.5-72.5) 

68.5 

(61.4-75.6) 

 

61.4 

(52.0-70.8) 

64.0 

(56.3-71.7) 
63 

By the time of 
interview (age 2 - 
<4yrs) 

67.5 

(60.5-74.6) 

72.5 

(64.0-80.9) 

75.3 

(68.9-81.8) 

64.4 

(55.1-73.7) 

68.0 

(60.3-75.7) 
69 

 

2.3.2.5 Recommendations 

It was recommended that North Health would need substantial further improvements, particularly to their 

‘purchasing strategy’, to try to achieve the 1997 immunisation targets. The authors of the report recommended 

increased focus on enrolment of new-borns before age six weeks; more active use of computerised recall 

systems; wider understanding of challenges for caregivers in larger families; improving collaboration between 

healthcare providers – family doctors and immunisation coordinators to improve tracing of infants lost to follow 

up; a greater focus on upkeep and retention of the Health and Development Record Books and the need to add 

more emphasis to utilising these as the family record of the immunisation event; and to raise the need to 

consider the immunisation of new immigrant children. 

 

2.3.3 Using immunisation benefit claims and capitation practice data to measure immunisation 
coverage 

2.3.3.1 Benefit claim data 

The Health Funding Authority (HFA) was formed from a merger of the four RHAs in 1997 and was responsible 

for the funding of public health care in NZ from 1997 to 2001. In 2001, the HFA was disestablished and its roles 

were picked up by the MoH and 21 new DHBs.  

 

For all non-capitated practices in this period, when a vaccine that was on the national schedule was delivered at 

the general practice, the practice claimed for reimbursement of the cost of delivery. The claim was then sent in to 

the northern division of the HFA or to Health Benefits Limited (HBL), a part of the MoH. A change to the benefit 

claim form in 1994 meant that each dose in the immunisation series was able to be identified, which improved 

the potential use of these data to report on coverage (8,42,44). 
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From 9 May 1997, the Northern RHA operated their own immunisation benefit payment system and provider 

immunisation data for the Northern region cycled directly to the ESR. Following the formation of the HFA, HBL 

made immunisation payments in the Northern region, but the claims were recorded on a separate database 

established by the Northern RHA. From July 1998, HBL extracted this data separately and provided it to the 

ESR.  

 

2.3.3.2 Capitation data 

Capitated payment systems are based on giving a payment per person, rather than a payment per service 

provided. General practices working under a capitation system were given a sum per registered patient that had 

the immunisation benefit within the total figure and therefore did not use a claim form for vaccinations delivered. 

Immunisation coverage figures for capitation practices were obtained in a range of ways. Over this time period 

the number of capitated practices was reported as increasing, although there was no clear figure on what 

percentage of practices overall were capitated or what percentage were regularly reporting their immunisation 

coverage data.  

 

Southern region: The Pegasus and Selwyn Medical groups, which comprised the ‘majority’ of capitation 

practices in the Southern division of the HFA, provided data on the number of immunisations administered 

directly to the ESR. Other Southern region capitation practices provided data via the Southern division of the 

HFA. 

 

Central region: Immunisation coverage data were provided via the Central division of the HFA. The number of 

children under two years of age in capitation practices in this region was given as very similar in both 1997 and 

1999, but much lower in 1998, which was suggestive of the 1998 data being incorrect. 

 

Midland region: It was estimated that in March 1996, capitation practices in the Midland region included 

approximately 20% of the regions under one-year-old age group (42). From January 1998, data coverage from 

these practices was supplied via HBL; prior to this data were not easily obtainable from these practices and 

therefore making these data unreliable (44).  

 

Northern Region: Data were collected via the Northern division of the HFA.  

 

2.3.3.3 Calculation of immunisation coverage rates 

Immunisation coverage was calculated by combining the benefit claim data with the data from the capitated 

practices. Coverage was reported by antigen, received within a month of the recommended timing of the 

vaccine. 

 

2.3.3.4 Limitations of these data 

A new immunisation schedule was introduced on 26 February 1996 which changed the timing of administration 

and composition of a number of the vaccinations (35). This made it difficult to calculate coverage levels for some 

of the antigens during 1996 and 1997.  
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Data collected from claims were reliant on all vaccine events that were being given having also had a claim form 

submitted for payment. There were no quality checks on what percentage of vaccinations given in the country 

was claimed for at the time; hence, there was no way of verifying the accuracy of using claim data for reporting 

purposes. Furthermore, the data were collected from a range of sources originally intended for purposes of 

payment to practices, not accuracy in vaccine event counting. Capitation practice data were mostly collected via 

practices reporting coverage data from their general practice records to the local divisions of the HFA.  

 

There is no information on how complete this data set was. Additionally, as can be seen above, there were many 

different ways of collecting data from capitated practices and the accuracy of the childhood populations 

submitted with these data used for the denominator is unclear. 

 

Another concern with these data included the lack of information on the number of general practices completing 

the benefit claims forms. There is also no quality checking information available on the data entry and retrieval in 

the HBL and North Health databases. All regions were required to provide the number of children who were no 

longer in practices that claim immunisation benefit data and ideally, all the practices that did not claim 

immunisation benefits were required to provide immunisation figures to HBL or the ESR, but there was no 

systemic way of checking how complete that was. 

 

2.3.3.5 Estimated coverage rates using benefit data and capitation practice data 

Based on the data collection described above, coverage rates were reported for 1996, 1997 and 1998. These 

were calculated using birth cohorts and census-based population denominators. However, with the new 

immunisation schedule started in 1996, changes were made to simplify the schedule by dropping the 18 month 

visit. This resulted in a transition period between the two schedules; different age cohorts often received the 

same vaccination. Therefore the coverage levels for the 1996-1997 transition periods are not considered to be 

accurate. 
 

Table 2.4: National immunisation coverage for 1995-1998 based on benefit claim and capitation practice recorded data  

Vaccination Recommended 
Timing 

(from Feb 1996) 

1995 
(%) 

1996 
(%) 

1997 
(%) 

1998 
(%) 

DTPH1 6 weeks 88.4 92.1 85.5 82.1 

DTPH2 3 months 88.8 91.3 86.6 81.3 

DTPH3 5 months 88.7 90.6 87.3 81.3 

DTPH4 15 months 74.9 76.7 95.1 78.7 

HepB1 6 weeks 86.9 92.6 90.4 83.7 

HepB2 3 months 87.8 93.4 90.3 83.0 

HepB3 5 months 83.2 69.5 104.2 86.7 

OPV1 6 weeks 87.2 95.5 86.3 83.4 

OPV2 3 months 87.4 94.9 87.4 81.2 
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Vaccination Recommended 
Timing 

(from Feb 1996) 

1995 
(%) 

1996 
(%) 

1997 
(%) 

1998 
(%) 

OPV3 5 months 82.2 86.0 117.2 82.3 

MMR1 15 months 84.3 87.4 113.8 71.9 

MMR2 11 years - 52.2 243.9 22.6 
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Table 2.5: Immunisation coverage for 1996-1998 for the HFA regions based on benefit claim and capitation practice recorded data  

 
 
Notes on the above two tables: 

*Monovalent Hib was administered during 1995 and the first quarter of 1996 
For HepB3, OPV1, OPV2 and OPV3 the age groups varied during the transition period of the new schedule introduced in 1996 
For MMR1 and MMR2 coverage has been inflated because of the national measles vaccination campaign held in 1997. There was also a substantial number of MMR2 vaccinations administered outside general practice, with payments not made via HBL and hence not captured in 

this data. 1998 MMR 1 figures were underestimated due to data entry errors and re-corrected in a 1999 report (44).

Vaccine Recommended 

Timing 

Northern HFA 

(%) 
Midland HFA 

(%) 
Central HFA 

(%) 
Southern HFA 

(%) 

  1996 1997 1998 1996 1997 1998 1996 1997 1998 1996 1997 1998 

DTPH1 6 weeks 95.2 83.5 77.9 86.3 81.2 83.0 91.9 91.3 83.9 92.0 86.9 87.8 

DTPH2 3 months 92.3 83.1 76.1 86.3 82.0 82.7 92.8 93.4 82.6 92.2 89.9 89.2 

DTPH3 5 months 87.8 82.0 74.8 88.8 83.9 84.8 94.6 96.2 81.7 93.4 90.7 89.7 

HepB1 6 weeks 95.0 89.8 79.6 86.7 82.1 83.5 93.6 94.7 86.9 92.5 93.8 88.9 

HepB2 3 months 94.3 89.1 78.1 87.1 83.3 83.3 95.2 97.6 84.9 95.8 90.6 90.8 

MMR1 15 months 85.4 109.3 67.3 84.4 123.7 75.4 88.6 116.0 66.1 92.9 112.2 72.4 

MMR2 11 years 167.1 18.3 32.9 247.6 21.6 32.9 32.9 228.5 17.7 113.1 397.8 36.9 
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2.3.3.6 Conclusions from immunisation benefit / capitation data 

Comparisons cannot be made with the MMR coverage for 1997 as the figures were inflated by the enhanced 

MMR immunisation programme to control a measles epidemic.  

 

Overall coverage levels for 1998 appeared lower than for the previous two years, and the Ministry reported an 

estimated reduction of 10 percentage points for coverage overall in 1998 compared to 1996. Furthermore there 

was a reported drop in coverage for the last quarter of 1998, compared with the first three quarters. Data 

reported from the first quarter of 1999 showed some improvement from 1998 but were still well below what were 

reported in 1996 (44). 

 
Table 2.6: Immunisation coverage rates based on benefit claim and capitation practice records, comparing the last quarter of 

1998 with the annual figures for 1996 for three different vaccines  

Vaccination Recommended 

Timing 

 

1998 

Last Quarter 

(%) 

1999 

First Quarter 

(%) 

1996 

Total 

(%) 

DTPH3 5 months 76.4 85.1 90.6 

HepB2 3 months 78.0 84.6 93.4 

OPV3 5 months 76.7 84.5 81.2 

MMR1 15 months 71.91 77.2 87.4 

Note 1. Corrected figure for MMR1 for all of 1998 has been taken from the 1999 Ministry coverage report (44) 

 

The majority of the decline in coverage for 1998-1999 was in the Central and Northern regions. However it is not 

clear whether this was due to a genuine decline in coverage or lack of reliable data. The MoH report particularly 

highlighted concerns that this reduction in coverage may have been due to poor data collection for the children 

attending capitated practices in these regions. The number of children attending capitated practices was 

unknown but capitated practices reported them as increasing. 

 

2.3.3.7 Concerns and recommendations based on reporting of coverage rates using benefit claims data 

In my role in 1999 as the Medical Director of the IMAC, University of Auckland, I wrote a short report for the MoH 

in response to the reported immunisation rates suggesting that coverage rates may be dropping.  

 

The concerns at this time listed by myself were: 

I. In 1999, NZ was due for another pertussis epidemic, predicted to arrive any time from late 1999. 

Hence, obtaining high immunisation coverage and timeliness of delivery was of importance. 

II. Another measles epidemic could arise in the next 2 to 3 years if immunisation coverage levels 

remained low. 

III. Lack of an accurate measuring and monitoring mechanism for immunisation rates and an 

inability to track unimmunised children. 
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IV. Low immunisation rates in NZ compared to most other Western countries and many developing 

countries.  

V. NZ could continue to re-infect the Pacific with VPDs such as measles.  

The reasons behind immunisation rates were reported in two broad groups: 

• Factors related to socio-economic deprivation leading to lack of registration with a regular 

doctor, very mobile families, barriers to accessing general practice, including costs, and 

difficulties in tracking these families with no integrated databases.  

• Community confidence in immunisation, particularly lack of awareness of the diseases and fear 

of vaccine-purported side effects. 

I recommended three solutions: 

I. Every child to be registered with a general practice and, when they move, registration 

necessarily to be moved with them. 

II. The need for a comprehensive national system (a national register) to provide reliable national 

data and to be able to track children missing out on services. 

III. More widespread use of the Well Child Health and Development Record Book, both with 

caregivers and healthcare professionals.  
 

2.3.4 National immunisation coverage survey 2005 

In recognition that since the last national survey in 1991-1992 there were no other reliable and robust national 

measures of immunisation coverage, a further survey was commissioned by the MoH and undertaken in 2005 

(45). The aims of this survey were to provide an accurate baseline estimate of coverage levels, to measure any 

changes since 1991-1992, and to gather information on caregiver attitudes to immunisation in order to be able to 

inform and to design strategies to improve immunisation coverage. The survey was funded by the NIP within the 

MoH which contracted the National Research Bureau to design and undertake the survey.  

 

The survey methodology was based on the methodology used in 1991-1992 and the regional 1995-1996 

surveys. The difference from 1991-1992 was a larger sample size and stratification was used to enable statistical 

significance for Māori and Pacific children. Two separate strata were identified: stratum 1 was mesh blocks 

containing Pacific peoples at a density of 10% or more, and stratum 2 was mesh blocks containing Pacific 

peoples at a density of less than 10%.  

 

2.3.4.1 Results 

2.3.4.1.1 Results: Participant characteristics 

There were 1563 household respondents, of whom the child was Maori for 28.1%, Pacific for 11.3%, Asian for 

7.5% and European for 52.7%. The average age of the children was three years (2.96 years with 95% CI 2.93-

2.99). Overall around 40% of households were in the lowest income bracket (defined as $40,000 or less), with 

71% of Pacific, 59.1% of Māori and 52.9% of Asian ethnicity, which were all more likely than European/other 

households (28.9%). One third of all households (33.9%, 95% CI 30.7-37.1%) had moved on two or more 

occasions, with children from Māori households significantly more likely to have moved (45.7%, 95% CI 38.8 – 

56.2%) than European or Asian children. There was no significant difference between Māori and Pacific children.  
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2.3.4.1.2 Results: Attitudes and knowledge 

Over 80% of caregivers agreed that all childhood immunisations are important, that vaccines are effective in 

stopping children from catching diseases, immunisation is available free for all children, and felt that a reminder 

when immunisations are due would be useful. 

 

Over 50% of caregivers (52.4%, 95% CI 49.6-55.3%) believed that immunisation can cause serious side effects, 

although 76.7% (95% CI 74.4-78.9%) believed these were rare. Caregivers of European/other children were 

more likely to agree with the statement that immunisation can cause serious side effects (59.0%, 95% CI 55.2-

62.8%) than those of other ethnicities. 

 

Approximately 30% (29.1%, 95% CI 26.1-32.0%) of caregivers believed that immunisation was too upsetting or 

painful for young children. Nearly 60% (58.7%, 95% CI 55.7-61.6%) of caregivers believed that children should 

not be taken for immunisation if they have any illness, even a mild cold. Caregivers of European/other children 

were more likely to agree with this (63.3%, 95% CI 59.4-67.2%) than caregivers of Pacific (44.9%, 95% CI 35.0 – 

54.9%) or Asian (45.7%, 95% CI 37.6-53.8%) children.  

 

Nearly 20% (19.0%, 95% CI 16.6-21.4%) of caregivers identified that travelling and waiting times contribute to 

making immunisation completion difficult. This was less likely to be identified as a problem by caregivers of 

European/other children (12.4%, 95% CI 9.8-15.0%) compared to other ethnic groups.  

 

2.3.4.1.3 Results: Coverage 

This style of survey may report more conservative coverage estimates because only those children with written 

documentation of having received a vaccination (either through the Health and Development Record Book or 

verified written records via the general practice) were accepted as vaccinated. However when compared with 

vaccinator-recall of immunisation, there was no significant increase in coverage levels with the proportion of 

children fully immunised at the time of the survey increasing from 82.7% (95% CI 80.7-84.6) to 83.05% (95% CI 

81.0 – 85.0). Refer Table 2.7. 

 

By two years of age, 77.4% of children were fully immunised (95% CI 75.3-79.5%). Māori children were less 

likely to be fully immunised (69%, 95% CI 63.7-74.3%) than European/other children (80.1%, 95% CI 77.4-

82.9%). While not statistically significant, Pacific children had the highest coverage rates at 80.7% (95% CI 73.7-

87.6%). There were no significant differences when data were aggregated into the four health regions, although 

there was a non-significant trend of improving coverage for the South region. Refer Figure 2.4. There is a trend 

for decreasing coverage for each successive dose of an individual vaccine. However the only significant 

decrease in vaccine coverage was for the 15 month vaccination event for DTaP and Hib. 

 

24 
 



 

Figure 2.4: Immunisation coverage rates for the schedule vaccines at two years of age by Regional Health Authority, 2005 

 

2.3.4.3 Timeliness 

To determine whether vaccination events were given on time, the time period between the date of vaccination 

and the child’s date of birth was compared to the age in days the scheduled vaccine was given in days. A 

vaccine was determined to be ‘on time’ when the age the child received the vaccine was within thirty days of the 

recommended age of vaccination. One problem that was recognised with using this definition for on-time was 

that if an initial vaccine is given late, then most of the subsequent vaccines may also be late to allow for the 

correct time interval between vaccine doses. The study investigators decided to calculate the interval between 

sequential doses from the immunisation schedule and they produced an ‘interval-adjusted on-time dose’ which 

was a calculation of the interval between sequential doses from the immunisation schedule. An interval-adjusted 

on-time dose required the vaccine to be given within 30 days of the recommended interval between sequential 

doses. 

 

Table 2.7 demonstrates coverage rates for the national schedule vaccines at different time points: one year of 

age; two years of age; at the time of survey (the child aged from two years to less than four years); and a 

measure of coverage on time for all immunisation events. By the time of interview (any age from two to the fourth 

birthday) coverage levels had increased by just over 5% nationally. There was a trend towards higher coverage 

and timeliness of delivery in the southern regions; however numbers for any single DHB are small, giving wide 

confidence intervals (CIs). 
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Table 2.7: The percentage immunisation coverage (and 95% confidence intervals) at different end points, by DHBs 

(reproduced from Table A3-3 The National Immunisation Coverage Survey 2005 ) 

Region 
(by DHB) 

Coverage at 
age 1 year 

Coverage at 
age 2 years 

Coverage at 
Time of survey 

Coverage on time Coverage on time 
(adjusted) 

 
National 

82.1 
(80.0-84.3) 

77.4 
(75.3-79.5) 

82.6 
(80.6-84.6) 

39.0 
(36.3-41.6) 

42.4 
(39.7-45.1) 

 
Auckland 

 
86.1 

(80.0-92.3) 

 
78.0 

(71.5-84.5) 

 
84.1 

(77.7 -90.5) 

 
42.1 

(34.6-49.6) 

 
43.1 

(35.2-50.9) 

 
Bay of Plenty 

 
78.6 

(67.3-89.9) 

 
76.2 

(65.2-87.1) 

 
85.8 

(79.0-92.5) 

 
28.5 

(15.9-41.1) 

 
31.0 

(18.1-44.0) 

 
Canterbury 

 
88.1 

(82.5-93.6) 

 
80.7 

(73.4-88.1) 

 
84.4 

(78.0-90.9) 

 
45.5 

(35.3-55.8) 

 
48.3 

(38.7-57.8) 

 
Capital and Coast 

 
81.4 

(72.0-90.8) 

 
75.5 

(64.3-86.7) 

 
80.4 

(71.1-89.7) 

 
38.4 

(29.3-47.4) 

 
44.1 

(34.4-53.8) 

 
Counties Manukau 

 
82.1 

(76.8-87.4) 

 
76.3 

(68.8-83.8) 

 
81.5 

(74.8-88.2) 

 
38.3 

(30.0-46.6) 

 
45.0 

(37.8-52.2) 

 
Hawkes Bay 

 
81.1 

(70.8-91.4) 

 
72.9 

(59.7-86.0) 

 
75.4 

(63.5-87.2) 

 
35.3 

(23.0-47.6) 

 
38.6 

(26.9-50.4) 

 
Hutt 

 
87.9 

(79.9-96.0) 

 
82.3 

(72.3-92.3) 

 
87.1 

(78.8-95.4) 

 
38.8 

(18.5-59.1) 

 
41.3 

(21.3-61.4) 

 
Lakes 

 
85.6 

(78.9-92.3) 

 
84.6 

(67.7-100.0) 

 
87.6 

(74.1-100.0) 

 
44.8 

(33.9-55.7) 

 
46.7 

(36.1-57.2) 

 
MidCentral 

 
86.1 

(77.1-95.0) 

 
86.2 

(77.0-95.4) 

 
91.2 

(82.8-99.7) 

 
44.4 

(24.2-64.7) 

 
47.9 

(30.1-65.8) 

 
Nelson 
Marlborough 

 
85.0 

(70.2-99.8) 

 
80.7 

(63.2-98.3) 

 
84.8 

(73.8-95.7) 

 
49.7 

(35.0-64.3) 

 
55.7 

(41.8-69.7) 
 

 
Northland 

 
71.2 

(54.0-88.3) 

 
64.9 

(49.5-80.3) 

 
77.0 

(64.8-89.2) 

 
21.7 

(8.5-34.8) 

 
25.6 

(14.1-37.1) 

 
Otago 

 
73.5 

(58.9-88.2) 

 
74.2 

(60.2-88.1) 

 
78.1 

(64.3-92.0) 

 
43.0 

(30.8-55.2) 

 
46.8 

(33.6-60.0) 

 
South Canterbury 

 
93.7 

(80.6-100.0) 

 
93.7 

(80.6-100.0) 

 
93.7 

(80.6-100.0) 

 
- 

 
- 

 
Southland 

 
94.5 

(88.9-100.0) 

 
88/9 

(82.2-95.6) 

 
94.5 

(88.9-100.0) 

 
49.4 

(36.3-62.4) 

 
55.6 

(39.7-71.7) 

 
Tairawhiti 

 
78.3 

(33.0-100.0) 

 
64.3 

(41.1-87.4) 

 
76.1 

(48.3-100.0) 

 
- 

 
- 

 
Taranaki 

 
87.4 

(77.9-96.9) 

 
83.7 

(70.8-96.5) 

 
85.6 

(74.3-96.9) 

 
48.7 

(34.0-63.5) 

 
52.7 

(36.5-68.9) 

 
Waikato 

 
75.8 

(67.3-84.2) 

 
72.2 

(62.9-81.5) 

 
80.0 

(70.6-89.4) 

 
37.6 

(26.5-48.7) 

 
40.1 

(29.6-50.6) 

 
Wairarapa 

 
81.0 

(63.0-99.0) 

 
72.8 

(50.1-95.5 

 
72.8 

(50.1-95.5) 

 
- 

 
41.3 

(19.6-63.1) 

 
Waitemata 

 
78.1 

(70.2-86.0) 

 
76.9 

(68.7-85.0) 

 
80.6 

(72.0-89.3) 

 
36.5 

(28.9-44.0) 

 
37.2 

(29.8-44.6) 

 
Whanganui 

 
63.0 

(39.4-86.7) 

 
55.2 

(38.0-72.4) 

 
60.5 

(35.5-85.5) 

 
- 

 
- 

NB A dash (-) indicates results were not provided because the count was <10  
West Coast DHB numbers were too low to be significant so are not included in this table 
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2.3.3.4 Reasons for missed immunisations 

At the time of the survey, 17.2% (n=269) of the children surveyed had missed one or more vaccination events, 

and 93% (n=250) of the caregivers provided reasons for this. The four most frequently identified reasons for 

missed immunisations were: 

I. Concerns about the risks associated with vaccination (25.2%, 95% CI 19.4-31.0%). 

II. Use of a different immunisation schedule or vaccination undertaken overseas (19.1%, 95% CI 

13.4-24.7). 

III. A caregiver-identified medical reason (11.0%, 95% CI 6.8-15.2%). 

IV. A belief that the child had been vaccinated but this was not confirmed by the records (8.1%, 

95% CI 4.7-11.6%). 

There were no significant differences between the ethnic groups except for Asian caregivers having much lower 

concerns around the risks associated with immunisation (6.6%, 95% CI 0 – 20.0) compared with Maori (23.9%, 

95% CI 11.6-36.2%) and European/Other (29.2%, 95% CI 21.3-37.2%). Numbers were too small for Pacific 

caregivers to provide data here. Missed vaccinations for children of Asian caregivers were most commonly due 

to use of an overseas immunisation schedule rather than any other reason (57.9%, 95% CI 34.5-84.1%). The 

only significant difference in the regions was the Central-Northern region, where the risk associated with 

immunisation (38.3%, 95% CI 22.0 – 54.6%) was more likely to be the explanation given for incomplete 

immunisation that other reasons.  

 

2.3.4.5 Factors associated with incomplete immunisation 

A univariate analysis undertaken looking at the association of variables on the immunisation status of the child at 

two years of age identified the issues listed below.  

 

Household income: Principal income from a benefit decreased the likelihood of full immunisation by almost half 

(OR 0.53, 95% CI 0.36-0.78). Lower household income (≤ $40,000) was associated with a significant lowering of 

the likelihood of being fully immunised at age two years (OR 0.60, 95% CI 0.42-0.8), compared with households 

with incomes over $70,000.  

Socioeconomic deprivation: The small area socioeconomic deprivation measure based on the NZ 2001 

Deprivation Index (46) was used as a measure of deprivation. Using the least deprived quintile as the reference 

group, children living in quintile four had a reduced odds ratio (OR) of being fully immunised ( OR 0.57, 95% CI 

0.37-0.88). This relationship was not significant for the most deprived quintile, quintile five.  

Ethnicity of the principal caregiver: When the caregiver identified as Māori, compared to the reference group of 

non-Māori, there was significantly less likelihood that the child would be fully immunised at two years of age (OR 

0.53,95% CI 0.39-0.71). 

Household mobility: Children from households who had moved on two or more occasions since the child was 

born were less likely to be fully immunised at two years of age (OR 0.43, 95% CI 0.32-0.58). 

Age of the principal caregiver: When the principal caregiver was less than 25 years of age, the child was less 

likely to be immunised at two years of age (OR 0.63, 95% CI 0.41-0.98). There was no significant difference for 

immunisation status with caregivers older than 25 years.  

Living status of the principal caregiver: Children with a caregiver living alone were less likely to be immunised at 

two years of age (OR 0.61, 95% CI 0.38-0.97). 
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Education level of the caregiver: Children with a caregiver with no formal school or other qualification were less 

likely to be fully immunised at two years of age (OR 0.64, 95% CI 0.46-0.89).  

 

From these variables, the six most significant, based on these findings and the international background 

literature, were chosen to include in a multivariable model: total household income, caregiver qualifications, 

number of household moves since the child’s birth, caregiver age, caregiver ethnicity, and caregiver living status. 

Logistic regression was undertaken. From this analysis, two variables remained significant in lowering the OR of 

a child being fully immunised by the age of two years: two or more household moves since the birth of the child 

(OR 0.46, 95% CI 0.33-0.64), and the ethnicity of the principal caregiver being identified as Māori (OR 0.60, 95% 

CI 0.41-0.87).  

2.3.4.6 Comparative findings from the coverage surveys of 1991-1992, 1995-1996 and 2005 

Some interesting trends can be seen in differences between the three coverage surveys. Refer Table 2.8. Of 

note is that there appears to be more mobility in households over time. Caregiver belief in the importance of 

immunisation appears to have reduced over time, with a parallel increasing proportion of those believing that if a 

child was healthy they did not need immunisation. Caregiver knowledge appears to have improved over time, 

with some reduction in the number of caregivers who would delay immunisation because of a mild illness (a false 

contraindication). 

 
Table 2.8: Comparative results between the coverage surveys of 1991-1992, 1995-1996 and 2005  

Year 1991-1992 1995-1996 2005 

Region National Northern National 

Number of households 
surveyed 

706 775 1563 

Year 1991-1992 1995-1996 2005 

 
More than two household 
moves since the birth of the 
child 

22.4% 30% 33.9% 

Caregiver belief in the 
importance of childhood 
immunisation 

90% 85% 80% 

Caregiver belief that 
immunisation unnecessary if 
a child is healthy 

2-8% 7.5% 19% 

 
Caregiver belief that a mild 
illness would be a reason to 
delay an immunisation even 

68% 64% 58.7% 

 
Significant predictive factors 
for under immunisation 

 

Living in a house hold where the 

principal source of income was 

from a benefit 

 

Principal caregiver <25 years 

 

Delayed start to programme 

 

Ethnicity of principal caregiver: 

Maori or Pacific 

Later birth order in family 

High mobility of families 

 

High mobility of families 

 

Ethnicity of principal caregiver 

Maori 
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2.4 Recording immunisation coverage reporting 2005 – 2012: The National 
Immunisation Register 

The National Immunisation Register (NIR) was introduced as part of the rollout of a meningococcal B vaccination 

campaign to control an epidemic of a strain-specific meningococcal B disease. The vaccine was tailor-made for 

the NZ-specific strain and was rolled out in NZ progressively from mid-2004, starting initially in the region of 

Counties-Manukau DHB (as this was the region with the highest burden of disease) and from there progressively 

being introduced to the Northern areas and over 2005 to other DHBs moving southwards.  

 

There had been a strategic intent to introduce an NIR for some time. However the implementation was prioritised 

because of the need to monitor the safety and implementation of the MeNZBTM vaccine. Because this vaccine 

was designed for the NZ market, it required intensive post-market surveillance. A national register was part of 

the requirement for the roll-out. The NIR was first implemented in Counties Manukau in mid-2004 with the rollout 

of the meningococcal B vaccination campaign, then progressively throughout the country from 2005. 

 

2.4.1 National Immunisation Register (NIR) data from 2006 – 2012 

2.4.4.1 Fully immunised by milestone ages 

Data have been reported online regularly since 2009. Earlier data are available from the NIR on request. 

Because children were entered onto the NIR from birth, starting from 2005, coverage data were only available in 

2006 for the milestones at 6 months and 12 months of age and for older ages from 2007.  

 

Figure 2.5 illustrates coverage rates for four different age groups from six months to two years of age. There was 

steady improvement in immunisation coverage at twelve months and at two years of age, highlighting consistent 

progress during this era in coverage rates. Timeliness of delivery can be seen when looking at how many are 

fully immunised at six months (one month after the third vaccination event) and 18 months (three months after 

the fourth vaccination event) of age. Timeliness of vaccination is clearly well behind fully immunised when 

looking at the milestone ages of twelve months and two years, but continual improvement is also seen. However, 

as can be seen in Figure 2.6, improvements in coverage, particularly at the milestone age of two years, occurred 

until around 2011 when it levelled off. Improvement in timeliness of delivery has shown particular improvement 

since 2011. 
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Figure 2.5: NIR data from 2009 to 2012 showing national immunisation coverage rates at ages 6 months, 12 months, 18 

months, and 2 years of age 

 

 

Figure 2.6: NIR data from December 2005 to end 2012 showing national immunisation coverage rates by 3 monthly reporting 

at ages 6 months, 12 months and 2 years of age 

 

2.4.1.2 Fully immunised by ethnicity 

There are significant equity gaps for immunisation coverage across different ethnic groups with Māori and ‘Other’ 

having markedly lower coverage rates than other groups. This gap had closed considerably by 2012, although 

differences still remain. The group ‘Other’ mostly consists of immigrant children, including refugees. Reasons for 

low coverage in this group are likely to be diverse. Describing the group is difficult because different countries of 

origin means different immunisation schedules need to be matched to the NZ schedule, alongside challenges 

with healthcare access for refugee children in particular. Refer Figure 2.7.  
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Figure 2.7: NIR data from 2009 to 2012 showing national immunisation coverage rates at 2 years of age by ethnicity 

 

2.4.1.3 Fully immunised by socioeconomic status 

There are also significant equity gaps for immunisation coverage across different socio-economic groups, with 

children from the poorest areas in particular showing markedly lower coverage rates than those from wealthier 

areas as measured by the NZ Deprivation Index (6). This gap had closed considerably by 2012, although small 

differences still remain. Improvements in coverage were greater for those children from the lower socioeconomic 

backgrounds (quintile 9-10) than for the others. Refer Figure 2.8.  

 

 

 

Figure 2.8: NIR data from 2009 to 2012 showing national immunisation coverage rates at 2 years of age by the NZ 

Deprivation Index in quintiles 
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2.4.1.4 Fully immunised by region 

Data have also been reported by DHB and show significant variations in different regions as shown in Figure 2.9 

reproduced from page 23 of the 2010 Immunisation Coverage and Vaccine Preventable Diseases report from 

the IMAC, University of Auckland (47). 

 

 

Figure 2.9: Fully immunised at 2 years of age mapped by DHB using NIR data for 2008-2009 

 

While the general national trend is for the highest deprivation quintile to have the lowest immunisation coverage, 

there is considerable variance between DHBs. For example, in 2009 this was reported by the IMAC report page 
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22. Refer Figure 2.10. The most recent data show reduced, although still marked, variation across DHBs. Refer 

Figure 2.11. 

 

 
Figure 2.10: Immunisation coverage for 2009 in selected DHBS measured by NZ deprivation in quintiles 
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Figure 2.11: Immunisation coverage for 2010 – 2012 measuring fully immunised at 2 years of age by DHB using NIR data 
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2.4.1.5 Timeliness of delivery 

Timeliness of delivery has improved significantly, with coverage measured at six months of age being 65% 

nationally in 2006 and 76% at 2012. Refer Figure 2.5.  

 

In response to the national target, from 2012 the NIR has been reporting the proportion of children fully 

immunised at 8 months of age. As shown in Figure 2.12, there were marked equity gaps, particularly for Māori 

children, who have 78% coverage compared to NZ European children at 90% and for children from the lowest 

deprivation quintile (NZ Dep 9-10) at 82% coverage, compared to those from the highest quintile (NZ Dep 1-2) 

on 90% timeliness at eight months. 

 

If the measurements at eight months of age are used, the equity gap is even more marked with Māori children at 

60% immunised, Pacific 72%, NZ European 80% and Asian 87%. Children from the lowest NZ deprivation 

quintile (NZDep 9-10) are 65% immunised at six months compared to 80% for those from the highest quintile 

(NZ Dep 1-2). Refer Figure 2.12.  

 

 

Figure 2.12: NIR data for 2012 showing national immunisation coverage rates at eight months of age by ethnicity and the NZ 

Deprivation Index in quintiles 

 

2.4.2 Summary of immunisation coverage from 2007 – 2012 based on NIR data 

NIR data have enabled regular monitoring of progress with immunisation coverage since 2007. This has shown 

consistent progress in coverage rates, as seen at twelve months and at two years of age. Improvement in 

timeliness of delivery has lagged behind coverage, but has shown particular improvement since 2011 when 

coverage rates started levelling off. Equity gaps across ethnicities and socioeconomic divides closed 

considerably by 2012, although differences still remained, particularly for timeliness of delivery. Improvements in 

coverage were greater for those children from the lower socioeconomic backgrounds than from others. There 

still remain significant variations in different regions, and while the general national trend is for the highest 

deprivation quintile to have the lowest immunisation coverage, there is considerable variance between DHBs. 

Timeliness of delivery has improved significantly, with coverage measured at six months of age being 65% 
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nationally in 2006 and 76% at 2012. There are marked equity gaps, particularly for Māori children, who have 

78% coverage compared to NZ European children at 90% and children from the lowest deprivation quintile (NZ 

Dep 9-10) at 82% coverage, compared to those from the highest quintile (NZ Dep 1-2) on 90% timeliness at 

eight months.  

 

2.5 National policy and strategies around immunisation coverage 

2.5.1 Public Health Commission Report 1993 

The Public Health Commission was established in 1993 to “conserve and improve the population’s health” and 

was overall responsible for health monitoring, public health policy advice and the purchase of public health 

services (48). In 1993 the government announced six pilot health goals, one of which was increasing 

immunisation coverage (49): To increase to 80% by the year 1995, and to 90% or more by the year 2000 the 

proportion of NZ children with completed early childhood immunisation by the time they are two years old. 

 

Based on the gap between the immunisation coverage rates identified in the 1992 national survey (5), the Public 

Health Commission convened an expert working group in 1993 to assist in the development of a national 

immunisation strategy (50). The recommendations from this report were: 

 Appointing local, regional and national immunisation co-ordinators. I.

 Improving the infrastructure for the provision of immunisation.  II.

 Improving the quality of immunisation service delivery, which includes ensuring culturally appropriate III.

services. 

 Developing information systems and information resources.  IV.

 

The Public Health Commission was disestablished and its tasks were taken over by the MoH in July 1995. 
 

2.5.2 National immunisation strategy 1995 

The new national immunisation strategy was launched on World Health Day 1995 by the then Minister of Health, 

the Honourable Jenny Shipley. The new national targets were (50):  

I. To increase the proportion of NZ children with complete early childhood immunisation by the 

time they are two years old, to 85% by the year 1997, and to 95 percent or more by the year 

2000. 

II. To increase immunisation coverage of Māori to match the non-Māori rate by 1997. 

III. To increase immunisation coverage in areas or populations with low coverage to be within 10 

percent of the overall population coverage by 1997. 

 

The strategy for achieving these targets included a range of health sector and non-health sector approaches. 

The three main ones within the health sector were to improve the quality of immunisation service delivery, the 

effective provision of immunisation, and monitoring and surveillance of immunisation. The non-health sector 

approaches included ensuring that parents and caregivers carry out their responsibilities for children’s 

immunisation, and reducing the incidence of VPDs in schools and early childhood centres. 
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As part of this national strategy a new immunisation schedule with fewer visits was introduced in 1996 (51). The 

major components to this strategy were:  

• For the introduction of an immunisation certificate. All children born since 1995 were to be required to 

present a certificate detailing which immunisations had been completed or declined when they started at 

all early childhood centres and primary schools.  

• To develop standards to improve quality. Roles and responsibilities for caregivers and vaccinators, and 

new standards for vaccinators and organisations offering vaccination services were developed and 

added in Appendix One of the 1996 Immunisation Handbook (35).  

• For a nationally driven and purchased model for immunisation co-ordination: nationally, regionally, and 

locally.  

• To improve the monitoring and surveillance of immunisation, with the intent to have nationally 

comprehensive information before June 1999, including immunisation timeliness data by gender, 

ethnicity, and locality.  

 

2.5.2.1 Progress since the national immunisation strategy 1995 

In 1998, a single national HFA was formed from an amalgamation of the then-existing four RHAs. This new 

authority led to the recognition of the need for a nationally consistent system for funding immunisation services 

(35). A review of immunisation co-ordination following this in 1999 concluded that immunisation co-ordination, in 

line with the national immunisation strategy, needed to be contracted through a centralised, immunisation-

focused, national organisation beneath which would operate regional and local services. Immunisation co-

ordination was identified as needing to be population-based, allocated to specific geographical areas, 

accountable, and responsible for reporting on all children in the area of service delivery (52). Following this 

review, national and regional immunisation coordination was purchased nationally through IMAC at the 

University of Auckland and local coordination was purchased with a range of providers, including IMAC, local 

public health providers, and Independent Practitioner Associations (IPAs). 

 

2.5.3 National Health Committee report 1999 

The National Health Committee in 1999 was an independent statutory body that had terms of reference to advise 

the Minister of Health as to whether the current and proposed public health, personal health and disability 

support services funded by the HFA are a fair and wise use of resources (53). The committee examined and 

reported on current HFA strategies to deliver immunisation to what was described as ‘hard to reach’ children. 

 

This report concluded that NZ had not achieved immunisation coverage levels sufficient to be protective for both 

individual children and for the community, and included a package of recommendations, part of which pertained 

to immunisation coverage measuring and monitoring. The recommendations included: 

 A goal of 90% coverage in all population groups by July 2003 as a performance expectation I.

between the MoH and the HFA. 

 The development of robust information systems by providers, particularly those working with ‘hard to II.

reach’ groups, to ensure mechanisms are in place to provide complete, accurate national 

immunisation coverage information.  
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 The development of the claims-based dataset as an accessible source of immunisation event III.

information. 

 

Other recommendations encompassed more national consistency: primary care funding and performance 

measures and incentives consistent with population outcome focus; utilising claims-based datasets as an 

accessible source of immunisation history; enrolment with primary care and Well Child services by six weeks of 

age; comprehensive locality plans; expanded provider education and immunisation promotion; supporting the 

national and regional coordination; and improved mechanisms to ensure compliance with preschool and school 

regulations. 

 

2.5.4 Strategy from 2001 to 2006 

In November 2001 the responsibility and management for immunisation service delivery moved fully to the public 

health directorate of the Ministry and has remained there as a national responsibility sitting with the MoH.  

 

A public discussion document called An Integrated Approach to Infectious Disease: Priorities for Action 2002-

2006 was published by the MoH in 2001 (54). This document was developed to define the key priorities and 

strategies for infectious disease, based on a broad, multi sectorial view of infectious disease transmission and 

control. In this document the control of VPDs in children was placed as the highest priority. The problems 

needing to be addressed were identified as: 

 The need for a national register or some form of linked regional/local data to provide accurate •

coverage rates and as a mechanism to enable follow up of incompletely immunised children. 

 More focus needed on services for the hard-to-access and highly mobile groups. •

 More support needed for a co-ordinated national strategy that includes providing accurate •

information to help parents with informed consent. 

 Poor monitoring of adverse events following immunisation (AEFI). •

 

2.5.4.1 Strategies recommended in this document are listed below (from page 10) (54) 

I. Establish and maintain a comprehensive online surveillance system, which integrates data on local, 

regional, and national progress on Immunisation. This needs to be able to provide accurate data to 

providers across NZ on a child’s immunisation status. 

II. Enhance surveillance for VPD in the community, including laboratory notification and sero-

surveillance. 

III. Continue to improve access to immunisation services by: 

• Increasing the range of service provision (appropriate language and ethnicity of providers, 

development of specific community-based services to meet Māori and Pacific children’s needs, 

increasing the flexibility of existing services, a wider range of vaccinators, increased sites and 

hours of access, opportunistic immunisation (for example, after-hours clinics), and ensuring 

integration of immunisation and Well Child services so both activities are undertaken by the same 

provider). 
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• Implementing policies to ensure that providers are motivated to immunise hard-to-contact groups 

and to provide information (this includes ensuring equitable and adequate resourcing and support 

for immunisation co-ordination and vaccinator training and support services). 

IV. Remove immunisation disparities between socioeconomic and ethnic groups, by supporting health 

promotion education and care from Māori and Pacific providers and by those services working with 

disadvantaged groups.  

V. Ensure that appropriate information is available to address providers’ and parents’ needs for 

knowledge about immunisation, through a co-ordinated, consistent communication strategy at 

national, regional, and local levels. 

VI. Establish a policy framework and process for the assessment of new and existing vaccines (such as 

varicella), including cost-benefit analysis and enhanced surveillance of those diseases. 

VII. Evaluate meningococcal B vaccine for introduction to the schedule. 

VIII. Aim for the elimination of measles transmission by 2005. 

IX. Undertaking planning to improve preparedness for VPD outbreaks (health workforce development, 

enhanced surveillance, pandemic planning etc). 

X. Audit and evaluate service/providers for effectiveness in improving coverage.  

 

2.5.4.2 Strategic direction for the National Immunisation Programme 2003-2006 

Following the publication of the document on taking an integrated approach to infectious disease (54), the MoH 

released a document listing its strategic directions for the NIP for 2003 – 2006 (55). The overall goal was 

described as to improve the health of all New Zealanders by controlling or eliminating vaccine-preventable 

diseases. There was an objective to ensure the delivery of safe and effective vaccination programmes to all 

children and their families in NZ. There were two immunisation coverage targets: 

 Ninety five percent of children in all ethnic groups are fully vaccinated at age two years by 2005. •

(Full vaccination defined as having received all antigens on the national schedule, as appropriate for 

their age). 

 Seventy five percent or more of the defined high-risk adult population is vaccinated annually against •

influenza. 

 

The implementation priorities were: 

I. To implement an NIR as a basis for collection of Well Child information over time and a supporting tool 

for vaccinators, the DHBs and the NIP. 

II. To introduce a meningococcal B vaccine in 2004-2005. 

III. To improve access to immunisation services in primary care and outreach settings, to reduce 

inequalities in immunisation coverage, particularly for Māori and Pacific peoples. 

IV. To develop an effective communication and promotion strategy for immunisation. 

 

Figure 2.13 is a copy of the diagram from Appendix Two page 20 Immunisation in New Zealand Strategic 

Directions 2003-2006(55) which illustrates the implementation priorities. 

 

39 
 



 

Figure 2.13: “How Do we get there? Addressing Priority Areas and Strategic Directions” from Appendix Two Immunisation in 

New Zealand: Strategic Directions 2003-2006 

 

2.5.5 Progress from 2005 

2.5.5.1 The introduction of the National Immunisation Register (NIR) 

The NIR was introduced as part of the rollout of the meningococcal B vaccination campaign to control an 

epidemic of a strain-specific meningococcal B disease. The NIR was rolled out in NZ progressively from mid-

2004.  

 

The NIR contains all registered immunisation enrolments and events for all children born since 2005. Its purpose 

as defined by the MoH was to provide data for monitoring immunisation coverage and the progress of 

immunisation campaigns such as Meningococcal B and HPV (56). NIR collection started from August 2004, 

although it does also contain some earlier data from January 2002 populated from a child health database 

running in the Auckland and Midlands region called ‘Kidslink’. Data from the Counties Manukau DHB started 

from January 2003 and there were variable other dates of starting from mid-2004 onwards from other DHBs.  

 

The data coming into the NIR are sourced directly electronically from Practice Management Systems (PMS) from 

the general practice and from outreach service providers and from the schools-based vaccination system used 

with public health services for school-based vaccination. The NIR is populated with registrations from birth by 
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Lead Maternity Caregivers (LMCs). All children are entered on the register at birth to establish a full 

denominator, but there is parent/caregiver choice to decline vaccination.  

 

There was no ‘backfilling’, so this register only contains universal data on all children born since 1995. 

Vaccination events and enrolments are updated every week. 

 

2.5.5.2 The national health targets 2007-2008 

In August 2007, the then Minister of Health, the Honourable Peter Hodgson, announced a set of ten measures to 

be the main focus on how to ensure the health system is contributing to maintaining and improving the health of 

the NZ community (57). The ten measures were called ‘health targets’ and described as a level of performance 

that aimed to achieve against a specific ‘indicator’ within a health area over a three – five year period (57).  

 

Targets were seen as achievable, within a timeframe. Targets were to be incorporated into all the key planning 

and accountability documents, such as the DHB district annual plans and progress against targets to be 

publically reported quarterly. The first target was to improve immunisation coverage and there were two target 

indicators: 

 Ninety-five percent of two-year-olds fully immunised. •

 With at least a 4 to 6 percent point increase on 2005 national coverage survey baselines.  •

 

Current government funded services that support childhood immunisation were listed as: 

• Immunisation given in general practice in primary care services. 

• Outreach immunisation services (OISs) through other providers, including Māori or Pacific health 

providers, that are funded to find children overdue for the immunisation events and either immunise or 

refer to primary care services. 

• Immunisation facilitators who provide information to health professionals and the general public. 

• The IMAC that provides information and education to health care professionals and the public. 

• Well Child health promotion services that promote immunisation. 
 

2.5.5.3 Parliamentary select committee enquiry 2010 

In response to concerns that NZ was failing to reach its national targets of 95% fully immunised by the age of 2 

years, a parliamentary select committee enquiry was instigated. Submissions were called for in late 2009-early 

2010. The results of this, with thirty recommendations and the government’s responses, were announced in 

2011(58). See Table 2.9. The government supported the report and emphasised that it generally reflected 

current priorities within the MoH work programme.
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Table 2.9: Recommendations and government responses  

Number 
 

Recommendation and Government response  

1 

 
For the MoH to publish an annual review of immunisation showing changes over time in coverage, disease rates and adverse events.  

• This was supported by the government. 

2 

  
  For the MoH to introduce targets for timely immunisation in infancy and for older age groups.  

• The government, via the MoH, supported this, once the current target focus had been achieved of 95% fully immunised by two years of age. 

3 

 For the MoH to get the current basic immunisation systems in order within the next 12 months. 
• The MoH’s response was its intention to focus on improved integration between health services, education, and social services; continue to encourage 

leadership within DHBs; establish better coordination of services between maternity, Well Child and immunisation providers and improve accessibility and 
functioning of the NIR; simplify funding and contracting of local immunisation services; and review immunisation related health education resources in 2011/12.  

4 

 
For the government to “implement Dr Turner’s ‘Six Star’ plan where there is a clear evidence base for doing so within the resources available” This Six Star plan was (59):  
Enhance business as usual 
Contractual legislative changes 
Improving responsibilities/support for primary care 
Improving responsibility/support for parents/caregivers 
Improving communications 
Improving safety surveillance 

• The government requested the MoH to consider this advice and report back to the Minister of Health. The MoH supported the majority of this plan, although it 
had some concerns that the IT systems and communications campaigns may be too costly. 

5   For the government to review and implement the advice about hard-to-reach children and Māori where completed immunisation rates are often low. 

6  For the government to continue its efforts unrelentingly to achieve on-target immunisation. 

7  For the government to ensure that DHBs strengthen the PHO’s performance programme and align it with the NIR data.  
• This was already underway. 

8 

 
That the government require DHBs to focus on providing good access to the NIR data and encouraging effective communication between the various organisations that 
provide immunisation services.  

• This was supported by the government within the appropriate privacy and consumer rights legislation. 

9 

 
That the MoH enable any health professional treating a child patient to access that child’s immunisation status.  

• The government supported this with the same provisos as for recommendation eight. 
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Number 
 

Government response to the recommendation 

10  For the MoH to continue to improve the functionality of the NIR.  
• The MoH response was that they were undertaking a review of the policies and design of the NIR for 2011/2012. 

11 
 
For the MoH to support and maintain immunisation steering groups in all DHBs and that they coordinate on a regional and national basis.  

12  That the government direct the MoH to explore providing incentives to immunisation providers and parents.  
• The government supported the exploration of options in this area. 

13 
 
That the MoH hold DHBs responsible for immunising the populations in their areas. This was supported by the government.  

• The MoH response was a planned focus on aligning contracts and fundings to match responsibilities. 

14  That the MoH moves its funding of local immunisation-related functions to DHBs so that accountability and funding are aligned.  
• The MoH response was to take a planned move in this direction. 

15 

 
That the MoH require DHBs to enrol all new-borns with primary care and Well Child providers before they leave hospital and, at that time, immunisation should be explained 
and promoted.  

• This was supported by the government and the Ministry planned to take a range of further steps to achieve this. 

16 
 
That the MoH encourage DHBs to work with other social and community services to provide immunisation services. 

• This was supported by the government and further work is to be undertaken with the Ministries of Health and Social Development. 

17  That DHBs be required to ensure immunisation services are available from a wide range of providers at times and in locations that suit the parents/caregivers.  
• The government supported this and the MoH pledged to explore further options. 

18  That the government strengthen the requirements on parents to present immunisation information when their children enrol at early childhood centres or schools.  
• The Ministries of Health and Education pledged to explore this option further. 

19  That the MoH tailors its communication about immunisation to audiences rather than to institutions.  
• This was supported by the government and the MoH had already commissioned research on this area. 

20 

 
That the MoH ensures it publishes up-to-date, readily accessible evidence-base data on the positive and adverse effects of immunisation for a robust evidence base for 
informed consent.  

• This was supported by the government and the MoH. 

21  That the Ministers of Health, Social Development, and Employment continue to advocate for children to complete immunisation schedules.  
• This was supported by all. 

22 
 That each DHB nominate a clinical leader to champion immunisation.  

• This was supported by the government and is to be encouraged via the MoH approaches to DHBs. 
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Number 
 

Government response to the recommendation 

23 

 
That the MoH implement a national media or social media campaign to promote immunisation positively within the resources available.  

• The MoH undertook a targeted campaign in early 2001 and intends to continue campaigns focusing around international immunisation week. 

24 
That the MoH develop more readily available, evidence-based electronic resources for parents who research immunisation using the internet.  

• The Ministry response was to identify the existing sources currently available, the developing services and the communications campaigns. 

25 

  
That the MoH and DHBs ensure that up-to-date evidence-based immunisation information is included in the training of all professionals who care for mothers and babies.  

• This was supported by the government and MoH. 

26 

 

That the MoH strengthen the legal and contractual requirements of health professionals involved in maternity care to provide scientifically-credible immunisation information, 

in context including antenatal classes.  

27 

 
That the MoH builds websites about immunisation with content written by, and designed for, antenatal educators, lead maternity carers and Well Child providers. 

• This was supported by the government and recommended for the MoH to consult further with the health sector of the most effective approaches. 

28 

 
That the MoH review all the resources containing immunisation information aimed at parents to ensure that they are targeted to all the various audience segments, user 
tested, easily accessed and up-to-date. 

• This was supported by the government and the MoH, which reported it was redeveloping the current health education resource guidelines to inform a review of 
immunisation resources. 

29 

 

That the government fund free antenatal classes for all first-time parents, and ensure that the immunisation information is scientifically credible.  

• The government acknowledged that further work was needed in this area. 

30 

 
That the MoH review the monitoring of the adverse event system to make public reporting easier and more responsive to public needs.  

• The MoH advised that this would require more investment in IT and staffing, but will undertake further consideration of this area. 
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2.5.5.4 Revising targets: The 8 month target 

While 95% fully immunised was not completely achieved, by the later part of 2012 91% were fully immunised, 

with almost complete closing of the traditional equity gaps for Māori, Pacific children and those from lower 

socioeconomic backgrounds. In recognition of the need to particularly focus on timeliness of delivery, in 

November 2012 the Minister of Health, the Honourable Tony Ryall, announced a shift in the immunisation target 

to focus more on timeliness. Our goal is 95 per cent of babies fully immunised by the time they’re eight months 

old, by December 2014, and that coverage rates be maintained until at least 2017 (60).
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Table 2.10: National strategy for improving childhood immunisation coverage: 2001 to 2012  

Summarising Policy 1991 – 2012 Targets Recommendations Actions 

1993 Public Health Commission Report 

Fully immunised by 2 years of age: 

- 80% by 1995 

≥90% by 2000 

 

Develop a national immunisation strategy 
Formation of an Expert Working Group to 

develop national strategy 

1995 National Immunisation Strategy 

Fully immunised by 2 years of age: 

85% by 1997 

≥95% by 2000 

Māori rates to match non-Māori 

Reduce equity to within 10% of overall population 

Improve quality of services 

Improve provision of services 

Improve monitoring and surveillance 

Ensure parental responsibilities 

Development of a national strategy 

1999 National Health Committee Report 
Fully immunised by 2 years of age 

90% fully immunised by July 2003 

In all population groups 

Development of robust information systems for 

accurate national immunisation coverage 

information 

 

2001 Priorities for Action report  
A more co-ordinated national approach 

Development of an NIR 
 

2003 NIP Strategic Directions 
Fully immunised by 2 years of age 

95% by 2005 

Implement an NIR 

Improve access to reduce inequalities 

Develop a communication and 

promotion strategy 

Development of a national strategy 

2005   Development of the NIR 

2007 National Health Targets 

Fully immunised by 2 years of age 

95% 

At least 4-6% point increase on 2005 coverage 

 

 
Embedding accountability and public 

reporting 

2010 Parliamentary Select Committee Enquiry  30 recommendations  

2012 revised National Health Targets 
Fully immunised at 8 months of age 

95% 
 

Embedding accountability and public 

reporting 
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2.6 Immunisation coverage and timeliness, summarising trends over time: 
1991 – 2012 

Since the first national coverage survey in 1991/92, there were a range of strategies devised and targets aimed 

at improving immunisation coverage. Refer Table 2.10.  

 

Below is a summary of the progress in immunisation coverage and timeliness of delivery over this time. 

 

2.6.1 Progress as measured by the three coverage surveys 

Data from the two national surveys in 1991-1992 and 2005 and the North Health coverage survey from 1996 can 

be validly compared, because these three surveys used the same WHO-recommended methodology. As can be 

seen in Table 2.11 from 1991-1992 to 2005, there was a noticeable improvement in immunisation coverage from 

1991 through to 2005, showing overall a greater than 17% points rise for fully immunised at the age of two years, 

and significantly higher increases in reported coverage for Māori with a 27% point increase and Pacific children 

with a 35% increase. This showed that inequalities, as measured by ethnic gaps, decreased between the 1991-

1992 survey and 2005 in both absolute terms and relative terms. Despite these gains, coverage rates remained 

well below the expressed national target of 95% coverage, with Māori matching non-Māori coverage levels, and 

increased coverage in areas or populations with low coverage to within 10% of the overall population coverage 

by 2005 (55). 

 

Table 2.11: Comparison of immunisation coverage results (fully immunised at two years of age) from 1991/92, 1996 and 

2005 coverage surveys (with 95% confidence intervals) and the National Childhood immunisation coverage survey 2005  

Ethnicity 1991/92 
National survey 

1996 
North Health survey 

2005 
National survey 

All <60% 
63.1% 

(59.1-67.1) 

77.4% 

(75.3-79.5) 

European/other Not available 
72.3% 

(67.5-77.1) 

80.1% 

(77.4-82.9) 

Māori 42.0% 
44.6% 

(35.5-53.7) 

69.0% 

(63.7-74.3) 

Pacific 45.0% 
53.1% 

(43.7-62.5) 

80.7% 

(73.7-87.6) 

Asian Not available Not available 
79.8% 

(71.4-88.2) 

 

2.6.1.1 Population groups with risk factors contributing to a likelihood of lower immunisation coverage 

Other measurements of equity gaps are more difficult to compare across the three surveys; in particular the 

measure of socio-economic hardship was not standardised until the NZ Deprivation Index was used in the 2005 
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survey. Based on parental/caregiver responses to the questionnaires in 1991-1992, the most common risk 

factors for reduced likelihood of being fully immunised were parent/caregiver receipt of a government benefit, 

Māori ethnicity, household mobility, and younger age of the parent/caregiver. The 2005 survey had a slightly 

longer but very similar list that included lower household income, NZ deprivation index, ethnicity, household 

mobility, younger parent/caregiver, sole parent, and parents with less high school education. A multivariate 

analysis concluded that the only significant variables were household mobility and Māori ethnicity of the child.  

 

2.6.2 Progress as measured by combining different data sources 

2.6.2.1 Coverage at two years of age 

Figure 2.14 illustrates the trend in fully immunised by the age of two years. This figure is using two different data 

sources - the immunisation coverage surveys at 1991-1992, 1996-1997 and 2005, and the National 

immunisation coverage data from 2005. Overall the trend suggests there has been an improvement in coverage 

of over 37% over this era, with a 21% gain from 1991 through to 2005 and a 15% gain from 2005 to 2012. These 

are not comparable data sources, so the absolute changes in coverage need to be treated with caution.  

 

The data from the immunisation benefits claims/capitation practices have not been included as it is difficult to 

gauge its accuracy. These data did suggest there was a drop in immunisation coverage from 1996 to 1998, 

which then appeared to improve again from 1999. However with the significant limitations in the quality of this 

data, no clear conclusions can be drawn.  

 

 
Figure 2.14: Immunisation coverage 1991 to 2012, fully immunised by two years of age using different coverage data sources 

 

Figure 2.15 has used the two immunisation coverage surveys and the NIR data from 2005 and extrapolated for 

the years for which were there no available data. This provides a clearer picture of immunisation coverage 
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changes over the full time period. National policy and targets have been added to the timeline. There appears to 

be a steady rise in coverage from 2001-2002 to 2012, with a particularly marked rise from 2005 to 2007. This 

coincided with the introduction of the new national targets, with DHB accountability and public feedback. 

However as this was the period the NIR was just coming into place, there is no assessment as to the accuracy of 

the early NIR data, so caution is required before assuming that this progress has been driven by the national 

targets. 
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Figure 2.15: NZ immunisation coverage 1991 to 2012, fully immunised by two years of age using different coverage data sources and estimating other years 
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2.6.6.2 Timeliness 

Estimates of changes in coverage for timeliness of delivery over this full period of time are difficult because 

different methodologies have been used.  

 

The 1991-1992 coverage survey reported a difference in immunisation coverage at the time of interview (any 

age from two years and zero days to just under four years) of 5-10%. The 1996 North Health survey reported the 

difference to be 6% and the 2005 survey reported a difference of 4.2%. This suggests there was some 

improvement over this period in the timeliness by the age of two years. 

 

To look at timeliness for earlier events, the third immunisation event due to be given at five months of age can be 

compared. The coverage surveys estimate full immunisation after the first three DTP events (i.e. a month after 

the third event) as 52% in 1991-1992, 86% in 1996 (North Health only) and 88.6% in 2005. The 

benefit/capitation data estimate full immunisation after the first three doses of DTP at 87% in 1997, 76% in 1998 

and 85% in 1999. NIR data reports fully immunised at six months of age, which is similar but not identical to a 

measure of DTP3, reported as 64% in 2006 and rising to 74% in 2012.  

 

Another useful comparable measure is timeliness in the second year of life using coverage rates for the MMR1 

vaccination event. In 1991-1992, approximately 53% of children were reported as immunised within a month of 

the due date. In the North Health region in 1996, this figure was 80% and in 2005 it was 82%. The 2012 NIR 

data is not reported in the same format, but indicates 81% fully immunised by 18 months of age for all due 

antigens.  

 

It is difficult to make assumptions from these data; however, it does suggest there were generally positive 

improvements in the timeliness of delivery from 1991-1992 to 2005. For the third DTP vaccination event, there 

was an improvement of 32% (52% - 84%) over this 15-year period. Using a different methodology of 

assessment, with the NIR data measuring all immunisation delivered by age six months, the baseline was 

initially lower, but steady improvement was observed from 2006 to 2012 with an improvement of ten percentage 

points fully immunised at six months of age (from 64% to 74%) in this seven year period. 

 

It is noteworthy that the improvement in coverage appeared initially to be more at two years of age, which has 

levelled off in the past two years. However in the most recent years there has been more improvement in 

timeliness of delivery as measured by the coverage at six months of age. Refer Figure 2.16. The national target 

for two years of age was introduced in 2007, and changed to a timeliness measure at eight months of age in 

2012. It is not clear how much the national target has driven the differential gains in coverage for the six month 

and the two year old age group. Figure 2.16 shows the differences in improvement at 6 months and two years of 

age based on NIR data from 2005. 
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Figure 2.16: Coverage data based on NIR reports for six months and two years of age 

 

2.6.3 Equity gaps in coverage 

2.6.3.1 Ethnicity 

Significant improvements in closing the traditional equity gap by ethnicity measures have been seen over this 

period since the 1991-1992 survey. The earliest coverage data at 1991-1992 did not officially record coverage by 

ethnicity. However it stated that children of caregivers who reported to be Māori were 70% less likely to be 

immunised. If this 70% is applied to the total coverage rate of 56%, an approximation can be made of a rate for 

Māori children of around 39.3%. There was no official comment on rates for Pacific children. For the 1996 North 

Health survey, 45% of Māori children were reported as fully immunised at the age of two years, compared with 

72% for children of NZ European identity, giving a gap of 27% lower for Māori, i.e. these children are nearly two 

thirds less likely to be immunised. Pacific children had better coverage with rates at 53%, which was a gap of 19 

percentage points behind NZ European children. By the 2005 coverage survey, Māori coverage rates at two 

years of age had improved to 69% compared to 77% of NZ European, giving a smaller gap of 8% and Pacific 

children had higher recorded rates than NZ European at 80%. The most recent coverage data from the NIR for 

the last quarter of 2012 data give a coverage rate of 91% for NZ European, 90% for Maori and 93% for Pacific, 

showing an almost complete elimination of the ethnic gaps at the age of two years. Refer Figure 2.17. 
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Figure 2.17: Immunisation coverage 1991-2012, fully immunised by two years of age using different coverage data sources 

 

2.6.3.2 Socioeconomic status 

The other traditional equity gap is for children living in households with economic deprivation to have lower 

immunisation coverage than those with less economic deprivation in their environment. This was reported in the 

1991-1992 survey that noted that children from households where the principal income was from a government 

benefit were two-thirds less likely to be immunised than those whose caregivers were in employment. Using 

government benefits as a proxy for poverty, I estimate that, at two years of age approximately 37% of these 

children would have been fully immunised. 

 

From the 2005 survey, children of households in which the principal income came from a benefit were half as 

likely to be immunised (OR 0.53). This would give an estimated coverage at the age of two years of 41%. 

Children living in a household defined as lower income (≤ $40,000) were 60% less likely to be fully immunised at 

age two years (OR 0.60) which would give an estimated coverage of 47.5%. When measuring by quintile using 

the NZ 2001 Deprivation Index, children living in quintile four were 57% as likely to be immunised compared with 

those in the highest quintile group. However, there was no significant relationship for decile five. There has been 

significant progress since the coverage survey results. The NIR results for the last quarter of 2012 show a 

complete closure of this traditional equity gap with full immunisation at the age of two years at 92% for children 

from NZ deprivation quintiles 1-2, 90% for those from deprivation 5-6 quintile, and 91% for those from 

deprivation quintiles 9-10. This data is summarised in Figure 2.8. 

 

2.6.6.3 Geography 

The 1991-1992 survey only broke down geography by the four RHAs. There was a non-significant trend for 
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RHA to the South RHA. The 1996 survey was only in the Northern RHA but showed a non-significant trend for 

there to be higher coverage in the West Auckland region of around 11% over the lowest performing region of 

Northland. The 2005 national survey showed a similar north to south trend with a non-significant increase of 

around 6.5% coverage seen from the North RHA to the South RHA.   

 

Data from the NIR since 2005 has shown significant variability in coverage between DHBs, and while there is a 

general trend for higher coverage in the more Southern DHBs, this is not always consistent. Furthermore, while 

the general national trend is for the highest deprivation quintile to have the lowest immunisation coverage, there 

is considerable variance between DHBs, as seen in Figure 2.10 and Figure 2.11.  

 

2.7 Conclusions on immunisation coverage 

Immunisation coverage is important to record and monitor to help gauge the effectiveness of an NIP. In NZ, prior 

to 1991, there were no standard national-reported measurements of childhood immunisation coverage. From this 

time, the NZ health authorities became aware of the need to measure and monitor coverage, to develop targets, 

and to review progress and develop strategies in response.  

 

NZ had very poor immunisation coverage when first measured in 1991/92, with full immunisation at the age of 

two years achieved in less than 60% of all children and with equity gaps seen for Māori children, children from 

parents more likely to be living in poverty, and children from more mobile households. Furthermore, there were 

low immunisation rates for timeliness of delivery with the same equity gaps patterns, particularly for Māori. Since 

1991-1992 further coverage reports also highlighted equity gaps in coverage milestone and timeliness of delivery 

for Māori children, Pacific children, children of immigrant families, and children in households more in poverty, as 

well as geographical variations with a tendency to higher coverage in the more southern regions of the country. 

There were also trends towards lower coverage for households where the parent/caregiver is of younger age, 

sole parents and parents with lower education status, and for immunisation events due at the older ages.  

 

There have been a range of reports, strategies, policies, measures, and targets put into place to improve 

immunisation coverage and excellent progress has been made since the early 1990s. By the end of 2012, 

immunisation coverage at the milestone age of two years was stable around 91% with significant narrowing of 

equity gaps for ethnicity and socioeconomic status (SES). Small equity gaps still remain, particularly for Māori 

children and geographical variation between DHBs. 

 

When reviewing the gains in immunisation coverage alongside the national policies and targets it appears that 

overall national policy has likely contributed to improved immunisation coverage and reduced equity gaps. There 

is a suggestion that the targets set in 2007 particularly drove improvements in coverage for the milestone age of 

two years. 

 

When measuring timeliness of delivery, progress over this time period has also been evident. Improvements in 

timeliness of delivery have been more evident in the latter two years of this period and the new target for 2012 

appears to have driven improvement in timeliness of delivery, as seen at measurements of coverage at six 

months and eight months of age. 

 
54 

 



The plateau of coverage at two years of age from 2011 has meant that the target of 95% has not been achieved. 

There are too many other variables to ascertain whether the moving of the national coverage target from the age 

of two years to eight months has affected this by shifting the focus of service delivery to the earlier immunisation 

events. 

 

2.8 Summary of Chapter 2 

In this chapter I discussed immunisation coverage, the purpose of measuring its extent, and the NZ 

measurements of coverage for its national childhood immunisation programme from 1991 to 2012. I outlined the 

major methodological ways coverage has been measured.  

 

I then outlined the major reports and strategy from the NZ national health authorities over this period that 

responded to immunisation coverage measures. Following that, I showed the trends over this time in 

improvement in coverage and reductions in equity gaps and mapped these alongside the national health 

initiatives.  
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CHAPTER 3 INTERNATIONAL LITERATURE REVIEW OF 
IMMUNISATION COVERAGE 

3.1 Outline of Chapter 3 

The aim of this chapter is to review the international literature in order to identify the range of issues that affect 

immunisation coverage. The purpose of this review is to identify factors that are positively and negatively 

identified with improvements in immunisation coverage in settings outside of NZ. These can then be compared 

and contrasted with the findings from my own NZ studies that will be reviewed in the following chapters.  

 

 
Figure 3.1: International literature review of immunisation coverage 

 

3.2 Introduction to the review 

3.2.1 Background 

Childhood immunisation programmes are internationally well recognised as some of the most cost-effective 

activities in healthcare (2). Immunisation has eliminated smallpox from the world since 1979, is close to 

eliminating polio, and has delivered huge reductions in rates of other significant childhood diseases such as 

measles, pertussis, diphtheria, hepatitis B, and haemophilus influenza type b. The gains stand to be even higher 

if universal high coverage is achieved with all these vaccines; and even further gains with the introduction of 

significant new vaccines, such as the conjugates pneumococcal and meningococcal, rotavirus, and varicella 

vaccines.  
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Despite the overall success of immunisation programmes, almost 11 million children under five years of age die 

each year of VPDs. Internationally, immunisation coverage has increased to over 70% for the third dose of DTP 

since the early 1990s. However, there were, and remain, dramatic inequalities between and within regions. One 

of the starkest is in Sub-Saharan Africa where in many places immunisation rates have never reached higher 

than 55% for the third DTP dose (61). The world has a long way to go to increase overall coverage and reduce 

the inequities before the full gains of immunisation are apparent for all children. 

 

A review from 96 low and middle income countries acknowledged that childhood immunisation coverage levels 

have increased since the 1970s, but there remain significant inequities in coverage both between and within 

countries (62). Despite marked heterogeneity, across this survey there was an average of just under 10% of 

children unvaccinated at 12 – 59 months. 

 

3.2.2 Rationale 

The purpose of this chapter is to systematically review the international evidence regarding barriers to obtaining 

and maintaining high immunisation coverage in NIPs. This can then add context and understanding to the NZ 

research. 

 

3.2.3 Objectives 

To review and commentate on all published literature internationally for studies that affect immunisation 

coverage in children two years of age or under across two general areas: 

• Studies that identify reasons for low or high immunisation coverage; and 

• Interventions that either positively or negatively affect immunisation coverage. 

 

3.3 Methods 

3.3.1 Original review 2007 

The first part of this review was undertaken in 2007 and presented in my Masters in Public Health Thesis titled 

Missed Opportunities to Immunise at the General Practice Level (63). This approach taken for this original 

review is outlined in this thesis. From this review I searched all papers and identified all articles that were 

relevant to immunisation coverage in young children and intervention studies that affected the immunisation 

coverage of childhood vaccination programmes.  

 

3.3.2 Main review 

Adding to this original literature collection, a more current review was then undertaken on published reviews and 

articles from 2008 to 2013 that focused around reasons for low immunisation coverage in national programmes 

and interventions that improve immunisation coverage. This review used the PRISMA guide 2009 criteria for a 

systematic review.  
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The participants in the review cover age ranges from the first immunisation event delivered from birth upwards to 

the completion of the primary infant series in the first year of life and the vaccinations given in the second year of 

life. Schedules are variable from country to country, but all take the form of a primary series of three: a single 

vaccination event for measles or MMR in the first or second year of life and several booster doses in the second 

year of life. Interventions undertaken vary from RCTs to observational studies. 

 

Outcome measures are usually changes in immunisation coverage as measured by absolute or relative changes 

in the percentage of children in a population vaccinated and measured at different time points. Comparison 

groups were either matched with controlled trials or before-after comparisons. Study designs were all 

observational and systematic reviews for the review of barriers to immunisation. For the intervention studies, 

there were a mixture of observational and control studies with pre- and post-test designs, longitudinal 

intervention trials, randomised control trials, and systematic reviews. 

 

3.3.2.1 Eligibility criteria 

The inclusion criteria were all studies, qualitative and quantitative, related to immunisation coverage and 

interventions designed to affect immunisation coverage for infant and childhood immunisation programmes. 

Excluded were all articles prior to 2008, all non-English articles, those based on non-human subjects, and those 

designed around only older children and/or adults. The review was restricted to all articles from the beginning of 

2008 to August 2013. 

 

3.3.2.2 Information sources 

The databases Medline, Cochrane Database of Systematic Review, Scopus, and Embase were utilised.  

 

3.3.2.3 Search strategy 

This review was undertaken from the beginning of  2008 – current (August 2013) and all searches were limited 

to this time period. The first search was undertaken in Medline using the MeSH terms immunisation, coverage, 

vaccination, and child, including all subgroups. It was then limited to articles on humans only, in English only, 

and based on infants (which is defined as from. birth to 23 months). The search was then repeated in the 

Cochrane Database of Systematic Review using the search term immunisation coverage and limited to full 

systematic reviews excluding protocols. The search was then further repeated in Scopus using the search term 

immunisation coverage and limited to medicine, human-only, articles-only, vaccination, child, journals and in 

English. Finally the search was repeated in Embase using the search term immunization coverage and limited to 

human and articles only in English. 

 

Refer to Figure 3.2 for the summary of the literature review process and outcomes. 

 

3.3.2.4 Study selection 

Articles were identified through the search methods listed above, titles were screened, and duplicates were 

removed. Abstracts from all articles that fell within the search terms were read for eligibility and those not 

relevant to the objectives were removed. For the remainder, the full papers were obtained and reviewed; those 
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deemed not relevant to the objectives were excluded. Upon reading the papers, further articles were identified 

from the reference lists and obtained if they appeared relevant to the objectives. 

 

The articles were divided into two groups: those pertinent to factors affecting immunisation coverage and those 

pertinent to interventions designed to improve immunisation coverage. All papers were initially divided into these 

two subheadings. Analysis was undertaken under the two areas. Under each of these subheadings, papers were 

further grouped into broad themes and tabulated based on each of the main themes. A narrative analysis was 

undertaken under each theme heading and results were synthesised. Finally, conclusions were drawn from each 

of the themes and synthesised further into combined summaries and conclusions for each subheading.  

 

3.4 Results 

3.4.1 Number of studies screened 

From the historic review, 29 studies were identified that were considered to be still of value to this review. Adding 

to these 29 articles, the Medline search accessed and screened 217 articles; of these 63 were considered 

relevant. The Cochrane database identified 12 articles of which 5 were identified as relevant to this review. Six of 

the others discarded were protocols only. The Scopus search identified 72 papers, of which 10 were relevant 

and not already identified from the first two searches. The Embase search identified 61 relevant papers, of which 

4 were not already identified from the first three searches. The CINAHL search identified 15 articles as relevant. 

Of these, all had been identified from the previous three searches. One further article of relevance was identified 

via reviewing the reference lists in the relevant papers. Refer to the flow chart Figure 3.2 below. 

 

The process with each database is listed below: 

 

I. Medline search terms and strategy 
MeSH term: immunisation coverage including all sub groups: Number = 1434 

Limit to: Humans, English, year 2008 – Current, all infants (birth to 23 months): Number = 217 

Duplicates = 4. Number with deleted duplicates = 213 

 

II. Cochrane Database of Systematic Review search terms and strategy 
Search term: immunisation coverage 

Limit to full systematic reviews, 2008 – current: Number =12 

Exclude adults, older children, disease, specific, vaccine devices, vaccine safety, protocols: Number = 5 

 

III. Scopus search terms and strategy 
Search term: Immunisation coverage 

Limit to Published 2008 – present, medicine, human, article, vaccination, child, journals, English: Number = 1900 

Additional limits - human, article, vaccination, child, English: Number = 310 

Exclude influenza: Number = 72 

Delete 50 duplications from previous searches: Number = 22 
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IV. Embase search terms and strategy 
Search term: Immunization coverage 

Limit to published 2008 – current, human, English: Number = 2260 

Additional limits – infants: Number = 61 

Delete  57duplications from previous searches: Number = 4 

 

V. CINAHL Plus search terms and strategy 
Subject term: (Bollean/phrase) immunization AND immunization coverage: Number = 535 

Limit to English language, Peer Reviewed, published date 2008 – 2012: Number = 38 

Additional limits - published date 2008 – 2012: Number = 15 

Delete duplicates from previous searches: Number = 0 

 

Final Library: Number = 29 historic and 87 new articles 

 

60 
 



 
Figure 3.2: Flowchart of literature review undertaken 2008 to 2013 

 

3.4.2 Categorisation of the identified articles 

The 29 historic and the 83 identified papers were all reviewed. Two separate categories were identified and the 

articles divided between the two categories. See Figure 3.2 above: 

• Barriers to obtaining high immunisation coverage. 

• Interventions to improve the uptake of immunisation services. 
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3.4.3 Results and Discussion: Barriers to obtaining high immunisation coverage 

There were 46 articles identified that addressed the topic of barriers to obtaining high immunisation coverage. Of 

all the articles, 32 were identified as adding new information in the area. These articles were further divided by 

grouping into major themes that form associations with immunisation coverage. These themes were originally 

based on the US National Vaccination Advisory Committee (NVAC) summary literature review in 1999 (4). This 

review concluded that there were three major significant barriers to obtaining high immunisation coverage: 

• Those related to poverty. 

• Family and child factors. 

• Delivery systems and provider practices. 

 

These themes were then expanded upon reading the articles into six themes: related to poverty; geography; 

minority ethnic, indigenous and migrant groups; child, family and community characteristics; health systems; and 

health providers and recommendations. Historic articles and commentary articles that did not add any new study 

material were not included in the themes, but were used in discussions where appropriate. Several articles were 

used under more than one theme. The references from the earlier review undertaken prior to 2008 were used in 

the discussion where appropriate but not included in the summary tables: 

 

3.4.3.1 Poverty-related barriers to obtaining high immunisation coverage 

3.4.3.1.1 Results 

There were 23 articles identified in this category. Refer Table 3.1. 
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Table 3.1: International studies since 2007 on the association between poverty and immunisation coverage 

Reference Country Type of Research Participants & settings Aims Associations with 
immunisation coverage 

Key Findings 

Barata 2012 (64) Brazil 

Observational: 

Household cluster 

survey in 26 cities 

17,295 children aged less 

than 18 months 

To identify factors 

associated with incomplete 

coverage 

77.2% fully immunised in higher 

SES areas, versus 81.2% in 

lower SES areas. 

Lower coverage associated with residing 

in higher SES area and higher birth order 

Bondy 2009 (65) Philippines 
Observational: Survey 

data analysis 2003 

Nationally all children 12 – 

23 months 

To identify the risk factors 

for partial vaccination 

69% overall fully vaccinated at 

time of survey 

Associations with low coverage: maternal 

lower education, fewer antenatal visits 

Bosch-Capblanch 

2012 (66)  

International – 

96 countries 

Observational: 

Retrospective analysis 

of multiple surveys 

Children 12-59 months in 

low and middle income 

countries 

To explore predictors of 

non-immunisation 

Overall 9.9% all children non-

immunised 

Associations with poverty, parental 

education, caregiver TT status, family 

participation in health-seeking behaviour 

Bosch-Capblanch 

2009 (62) 

International – 

41 countries 

Observational: 

Retrospective analysis 

of multiple surveys 

Children 12-59 months in 

low and middle income 

countries 

To measure accuracy and 

quality of immunisation 

information systems 

Verification of immunisation 

coverage measure less than 

80% for almost half of the 

countries 

A WHO-validated tool is effective in 

identifying problems that affect quality of 

immunisation coverage data in all tiers of 

healthcare systems 

Fadnes 2011 (67) Uganda 
Cluster-randomised trial 

Eastern Uganda 
765 Children birth – 2 yrs 

To describe vaccination 

coverage and timeliness 

90% fully immunised for EPI 

vaccines except measles 80% 

coverage 

Significant problems with timeliness of 

delivery, association with lower maternal 

education 

Lauridsen 2011 (68) 

 
India Data analysis 

Data from national family 

health surveys 2005-6, 

children born since 1 Jan 

2000 

To use a concentration 

index to quantify 

socioeconomic distribution 

of not fully immunised 

children 

Child from poverty 59% higher 

risk of not being fully immunised, 

85% higher risk with illiterate 

mother, 8% higher for rural 

mother, 35% higher for birth 

order 3 or more. 

Most predictable SES inequalities arise 

from 4 socioeconomic predictors: poverty, 

maternal illiteracy, per-capita state 

domestic product and % illiteracy at the 

State level. 

Naeem 2011 (69) Pakistan Cross-sectional survey 

Parents of 548 children 

aged less than 1 yr, urban 

and rural area 

To identify factors related 

to vaccine failure or missed 

events 

Urban coverage 76.5%, rural 

48.8% 

Urban barriers lack of awareness, parents 

too busy. Rural barriers – access to 

facilities, misconceptions 

Odusanya 2008 

(70) 
Nigeria 

Observational: Cross-

sectional survey, rural 

region 

339 mothers of children 12-

23 months 

To assess determinants of 

vaccination coverage 

Coverage 61.9%. 99% positive 

attitudes, 55% knowledgeable re 

VPDs, 

 

Associations with high coverage: maternal 

knowledge, privately-funded facility 
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Reference Country Type of Research Participants & settings Aims Associations with 
immunisation coverage 

Key Findings 

Opwora 2011 (71) Kenya 

Observational: 

Questionnaire, parents 

and HCWs 

397 caregivers of children 

<5 yrs leaving healthcare 

service, 45 key informants 

To investigate barriers to 

accessing healthcare 

services 

No immunisation coverage 

measure 

Associations with barriers to access 

healthcare services: long waiting times, 

perceived poor services, incompetence 

and poor HCW attitudes 

Owhino 2009 

(72,73)  
Kenya 

Observational: Cross 

sectional descriptive 

survey, slums of large 

city 

Parents of 712 children 

aged 12 – 23 months 

To determine the factors 

influencing immunisation 

coverage 

Access 95.6%, fully immunised 

69.2% 

Barriers to immunisation: maternal age, 

lack of record card, but not accessibility to 

services 

Oladokun 2009 (73) Nigeria Cross-sectional survey, 

418 female traders in urban 

region with children 12-23 

months 

To identify factors for 

children being at risk of low 

immunisation 

Full immunisation 40.7%, 
Low coverage overall for children of 

traders 

Oladokun 2010 (73) Nigeria 
Observational: Cross-

sectional survey 

418 female traders with 

children 12 – 23 months 

To assess the 

determinants of 

immunisation coverage 

Full immunisation 40.7% 

Major barriers to completion of 

immunisation: non-availability of vaccines, 

unaware of need for extra doses, 

inconvenient times, no maternal formal 

education, health beliefs 

Phukan 2009 (74) India Survey in one region 
Parents of infants less than 

1 yr 

To identify factors behind 

low immunisation coverage 
Fully immunised 62.2% 

Low coverage associated with parental 

lack of information, urban areas, low 

maternal education 

Rahman 2010 (75) Bangladesh 
Observational: Analysis 

of survey data 

Rural children up to 5 years 

of age, national survey 

To identify factors 

associated with complete 

immunisation status 

Overall 60% of all children fully 

immunised 

Associations with poverty, distance from 

services, birth interval too close, parity, 

maternal age, mass media, child of female 

sex 

Sahu 2010 (76) India 
Observational: National 

survey data analysis 

Children nationally 12 – 23 

months 

To identify factors behind 

low immunisation coverage 
Not reported 

Low coverage associations with lower 

parental education, child birth order, no 

antenatal care, lack of healthcare facilities 

and less promotional, communication 

activities 

Semali 2009 (77) Tanzania 

Observational: 

Combining 4 parental 

surveys in one region 

Parents of 550 children 12-

23 months 

To identify factors 

associated with completion 

of immunisation coverage 

87.7% immunised 

 

Lower completion associated with lower 

maternal education, rural, poorly 

accessible roads, less than 3 under 5, 

poverty, female head of house 
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Reference Country Type of Research Participants & settings Aims Associations with 
immunisation coverage 

Key Findings 

Semali 2010 (78) Tanzania 

Observational: 

Combining household 

survey data 

Representative 

households, all regions. 

Children 12-23 months, 

using 3 time points 

To determine trends in 

disparity in access to 

preventative services, 

including immunisation 

No disparity in completion of 

immunisation from 1990 – 1996, 

Increasing disparity to 2004 but 

no change in total coverage 

Associations with increasing inequities 

with poverty. Strategies need to be 

focused on governance and healthcare 

systems 

Sensarma 2012 

(79) 
India 

Observational: Cross-

sectional survey of 

caregivers 

256 caregivers of children 

12-23 months, where a 

parent was HIV positive 

To identify proportion of 

children living with HIV 

positive caregivers with 

complete immunisation 

73% fully immunised, matching 

non HIV households in same 

area 

Associations with lower coverage: 

maternal less antenatal care, lower 

education levels, Hindu and Christian, 

certain castes and tribes 

Sia 2009 (80) Burkino Faso 

Observational: 

Combining survey data 

and questionnaire, 2 

time periods 

805 and 1360 children 12-

23 months in 48 rural 

districts 

To identify individual and 

systemic factors associated 

with complete 

immunisation coverage 

An increase in coverage from 

25.9% in 1998 to 41.3% in 2003. 

7.4% regional variance 

District resources no effect. Education 

initial effect but declined over time. 

Barriers: poverty, healthcare, less 

utilisation of healthcare services. 

Continuing from antenatal care important 

Sinno 2009 (81) Lebanon 
Observational: Random 

selection chart review 

774 children and 154 

parents enrolled in health 

insurance plan, 

To describe predictors of 

compliance with the 

immunisation schedule 

54.6% fully immunised by 4 yrs 

Associations with lower coverage: older 

children, low maternal education, use of 

other health care facilities 

Som 2010 (82) India 

Observational: Survey 

of households, one 

region 

1,279 children 12-35 

months 

To identify inter-district 

variation in immunisation 

coverage and reasons 

54% fully immunised, district 

ranges from 23.3% to 72.2% 

Associations with lower coverage: poverty, 

rural, low maternal education 

Van Malderen 2012 

(83) 
Kenya 

Observational: 

Combining survey data, 

3 time periods 

Children under 5 years 

stratified by region, urban/ 

rural 

To analyse socioeconomic 

inequalities in use of skilled 

birth attendance and 

measles vaccination 

uptake 

Overall reduction in measles 

coverage explained 40% by 

wealth index, 28% by parental 

education, 9% by antenatal care, 

33% by birth order, -19% by 

rural. 

 

 

Barriers to higher measles vaccine 

coverage were primarily poverty driven 

and included parental education, birth 

order and urban residence 

Wiysonge 2012 (84) 
Sub-Saharan 

Africa 

Observational: 

Combining survey data 

from 24 countries 

27,094 children 12-23 

months 

To analyse factors affecting 

completion of childhood 

immunisation 

21% variance due to country, 

32% due to community level 

factors 

Barriers to completion of immunisation: 

parents with no formal education, poor 

households, reduced maternal access to 

media, mothers with lower health seeking 

behaviour, communities with high illiteracy 

rates 
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3.4.3.1.2 Discussion 

Consistent with the NZ coverage data as presented in Chapter 2, many studies historically have shown a strong 

link with poverty and under-immunisation (66).This was well demonstrated in a US random digit telephone 

survey to assess immunisation coverage for children aged 19-35 months in 1994 which quantified the 

association with poverty by showing that children who were below the poverty line had up to 13% overall lower 

immunisation coverage rates than other children (85). Matching these findings, Farizo et al reported in 1992 that 

coverage levels in the USA inner city areas were approximately 10-15% lower than state-wide (86). A case 

control study from 1998 on a measles outbreak in unvaccinated US pre-schoolers noted that under-vaccinated 

children were more likely to receive health care in the public sector, have single mothers, and have parents 

lacking knowledge of existing vaccines (87). A US record review of 2,648 children in first grade showed that low 

income children were the least likely to be adequately immunised, followed by middle income children, then high 

income children (88). Of note in this study was that the highest percentage of adequately immunised children 

was in high income children living in rural areas. Showing similar findings to the studies above, a US prospective 

cohort study that followed a cohort of 464 new-borns from a large teaching hospital identified a range of 

characteristics associated with under-vaccination - in particular poverty, urban living and single mothers (89). 

They concluded that poor urban infants of single mothers, mothers who receive inadequate prenatal care, those 

not living with grandmothers should be targeted for tracking and follow up. US research combining data from US 

national immunisation surveys from 1995 to 2003 noted the greatest impact on immunisation coverage was 

poverty leading to high rates of unimmunised children (85,89). When measured by state, those states with higher 

rates of uninsured children had six to sixteen times decreased childhood immunisation rates between 19 and 35 

months of age.  

 

There is now a significant body of research around immunisation coverage rates and barriers for obtaining high 

coverage in low income countries (66). The majority of these studies have identified poverty and the factors 

associated with poverty as significant barriers to obtaining higher immunisation coverage (75,78,80,90). 

 

A cross-country publication analysed existing survey data from 24 countries in sub-Saharan Africa, covering 

8,546 communities and 27,040 children aged 12 – 23 months over the period 2003 to 2010 (84). The study was 

designed to provide evidence of the contextual factors at the country and community levels that affect childhood 

immunisation coverage. Overall they showed that low immunisation coverage was associated with communities 

with high illiteracy rates and countries with high fertility rates. Children from the poorest households, uneducated 

parents, mothers with no access to media, and mothers with low health-seeking behaviours were most likely to 

be unimmunised. A 2008-2009 Kenyan health survey study identified the major contribution to inequality in 

receiving infant measles vaccination was socioeconomic; firstly, lack of household wealth, then mother’s 

education and ethnic group (72). The authors noted the barriers created by poverty include barriers to utilising 

maternal health services, high costs of services, poor transportation and inadequate health facilities for the poor, 

poor health decision making, insecurities in poor housing, and less education. Antenatal care attendance was 

strongly associated with immunisation uptake and this was consistently lower with women from poorer 

households. The subgroups that obtained the highest immunisation coverage were those in the richest quintile 

and parents with secondary or higher education; whereas those with the lowest coverage for measles 

vaccination were from the poorest quintile; of specific ethnic groups; had parents with no formal education; had 

unemployed fathers; lacked skilled antenatal care; and were from specific geographical areas. The poverty-
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related indicators were considered to be due to the direct effect of lack of household finances and to the parents’ 

low education attainment. Finally, women from poorer households were more likely to have more children, 

exacerbating many of these other challenges.  

 

With similar findings, a study utilising data from the 2004 Bangladesh national Demographic and Health Survey 

on 3530 infants showed only 60% of children in rural Bangladesh were fully immunised and the barriers to full 

immunisation included low family wealth, low education level of the mother, short birth interval, high parity, 

distance from health care facility, younger maternal age, effect of the mass media, female child, and maternal 

lack of tetanus toxoid vaccination in pregnancy (75).  

 

Lower parental, particularly maternal, education has been identified in many surveys as affecting immunisation 

coverage (66) including in the Philippines (65), Pakistan (69), Nigeria (73), India (68,76,79,82), Bangladesh (75), 

Tanzania (77,78), Lebanon (81) and Uganda (67). Often alongside lower parental education were associated 

barriers around low awareness of immunisation programmes: misconceptions and misunderstandings around 

vaccines and fear of side effects (69-72,74). A Nigerian study designed to explore maternal beliefs interviewed 

248 mothers who were traders in a large market town (73). Mothers who had no formal education were more 

likely to give reasons related to lack of motivation to take their child to get immunised than those with formal 

education.  

 

Poor access to health care services, which is usually associated with poverty, has also been a commonly 

recognised association with low immunisation coverage, as identified in the Philippines (65), rural Pakistan (69), 

Bangladesh (75), and India (76,79). Other barriers commonly identified are birth order and spacing, number of 

children, physical access issues to health care services, and women as the head of the household, i.e. sole 

parents (77). 

 

In Tanzania, a study following immunisation coverage across time noted that from 1990 to 2004 the percentage 

of children being fully vaccinated at a year of age remained similar (around 70 – 72%), but there were marked 

changes in disparities with a significant decline in immunisation coverage over time seen for children from the 

poorest strata and significant improvements in immunisation coverage for children from the wealthier strata (78). 

This highlights the importance of being aware of disparities in immunisation coverage and not just overall rates 

of coverage for a country. 

 

An analysis which aggregated national Indian data over 2005 /2006 showed a significant link with poverty and 

low immunisation coverage with poor household economic status contributing just over a third of the total 

inequality and maternal illiteracy another third (68). Overall, the combination of poor household economic status, 

the mother being illiterate, the state domestic product, and the level of illiteracy at the state level contributed to 

97% of the total socioeconomic inequalities in achieving full immunisation coverage. 

 

An interestingly reverse trend has been described in a 2012 household cluster survey in Brazil which identified 

lower socioeconomic indicators in households as being associated with higher immunisation coverage with a 9% 

difference in coverage at 18 months of age for children from the lowest to the highest socioeconomic strata (64). 

The authors identified that Brazilian services had success in achieving higher immunisation coverage among 

poorer children, but needed more strategies to reach children in wealthier areas. 
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3.4.3.2 Geography-related barriers to obtaining high immunisation coverage 

3.4.3.2.1 Results 

There were 5 articles identified in this category. Refer Table 3.2. 
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Table 3.2: International studies since 2007 on the association between geography and immunisation coverage 

 

 

 

 
 
 

Reference Country Type of Research Participants & settings Aims Associations with 
immunisation coverage 

Key Findings 

Moisi 2010 (91) Kenya 
Observational: Survey in 

one district 

2169 children aged 12 – 23 

months 

To identify predictors of 

immunisation coverage 

>95% fully immunised for 

x3 DTP, 88% for measles 

No problems with distance or travel 

times. Effective health services can 

overcome family barriers 

Naeem 2011 

(69,92)  
Pakistan 

Observational: Cross-

sectional survey 

Parents of 548 children aged 

less than 1 yr, urban and 

rural area 

To identify factors related to 

vaccine failure or missed 

events 

Urban coverage 76.5%, 

rural 48.8% 

Urban barriers: lack of awareness, 

parents too busy, rural barriers: access 

to facilities, misconceptions 

Toikilik 2010 (92) 
Papua New 

Guinea 

Observational: National 

survey 

Parents/caregivers of 

children 12 – 23 months 

To measure immunisation 

coverage and identify 

differences 

48% urban immunised, 

16% rural, 13% very 

remote, overall 4% 

immunised on time 

Barriers to immunisation: rural and 

remote, distance, travel costs, 

misconceptions, lack of knowledge 

Uddin 2009 (93) Bangladesh 

Observational: Survey, in-

depth interviews, group 

discussions and 

observations 

Children 12-23 months and 

their mothers, HCWs, rural 

region 

To analyse immunisation 

coverage and identify 

alternative strategies in rural 

areas 

No measurements 

Barriers to immunisation completion: 

irregular/cancelled services, insufficient 

staff time 

Wiysonge 2012 (84) 
Sub-Saharan 

Africa 

Observational: Combining 

survey data from 24 

countries 

27,094 children 12-23 

months 

To analyse factors affecting 

completion of childhood 

immunisation 

21% variance due to 

country, 32% due to 

community level factors. 

Barriers to immunisation completion: 

parents with no formal education, poor 

households, reduced maternal access 

to media, mothers with lower health 

seeking behaviour, communities with 

high illiteracy rates 
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3.4.3.2.2 Discussion 

Variations in immunisation coverage, with different geographical areas achieving very different rates of 

immunisation coverage, are frequently identified in the literature. Refer Table 3.2. 

 

Distance to health care service provision was identified historically in a 2007 study in Washington DC which 

collected data on the immunisation status and residential address of 4195 urban low income children aged 19 to 

35 months and mapped their geographic accessibility to paediatric immunisation providers (94). The study found 

that those with the geographically closer proximity to providers had 36% higher odds of being up to date as 

compared with the lowest level of access. In contrast, a vaccine coverage survey in the Kilifi district of Kenya 

calculated travel time to vaccine clinics for 2169 enrolled children with a median age of 12.5 months and 

examined the relationship to immunisation coverage (91). They showed that travel time did not make a 

difference to vaccine update. The authors commented that the vaccination programme was effective at reaching 

children regardless of their geographical distance from the vaccine providers. 

 

A study from Bangladesh focused specifically on geographical areas that had lower coverage and collected 

surveys, in-depth interviews and group discussions with families of children aged 12 to 23 months who lived in 

areas that had significantly lower immunisation coverage than the national coverage figures (93). The authors 

identified mainly healthcare service issues as the reasons for low coverage, identifying poorly organised irregular 

services particularly lacking strategic planning for remote areas. 

 

Living rurally has been frequently identified as a barrier to immunisation coverage, such as reported in rural 

Bangladesh where Uddin et al comments that traditional service delivery is not sufficient to reach children in rural 

hard-to-access areas (93). By contrast the cross-country analysis from sub-Saharan Africa identified that 

children from urban areas overall were more likely to be unimmunised than those from rural areas (84). 

However, this is not consistent in all environments. In a cross-sectional survey undertaken in the region of 

Peshawar in Pakistan with interviews of 548 parents of children younger than one year (69), infants in rural 

areas had 27.7% lower immunisation coverage than those from urban regions. The study identified the 

challenges in the rural regions as being lack of accessibility to health centres, misconceptions about vaccination, 

and lower parental education levels, whereas reasons for non-immunisation in the urban regions were more the 

result of lack of awareness and parents being too busy. 

 

Perhaps one of the most geographically-challenging regions in the world is Papua New Guinea and it is no 

surprise that their immunisation coverage survey 2009 on children aged 12 to 23 months identified rural and 

remote geographical location as being the most significant challenge to obtaining high immunisation coverage 

(92). 

 

3.4.3.3 Barriers related to obtaining high immunisation coverage for minority ethnic, indigenous, and immigrant 

groups 

3.4.3.3.1 Results 

There were 7 identified articles in this category. Refer Table 3.3.

70 
 



Table 3.3: International studies since 2007 on the association between immunisation coverage and minority ethnic groups, indigenous and migrant communities 

Reference Country Type of Research Participants & settings Aims Associations with 
immunisation coverage 

Key Findings 

Guttmann 2008 

(95) 
Canada 

Observational: Combining 

existing datasets 

98, 123 children of new 

immigrants measured at age 2 

yrs 

To investigate access to primary 

care services in children of new 

immigrants 

66.5% fully immunised, 

higher rates than non-

immigrant population 

Immigrant children had higher rates, 

variations by region of origin and SES 

Hull 2011 (96) Australia 

Observational: Combining 

data sources for national 

report 

All children 12 – 24 months 
To report on immunisation 

coverage rates 

Targets of >90% reached at 

12 and 24 months 

Delayed receipt of vaccines of delivery 

for indigenous children 

Kusuma 2010 

(97) 
India 

Observational: Cross-

sectional survey, 

764 rural-urban migrant 

mothers of children <2 yrs 

To determine coverage and 

identify barriers for children of 

poor rural-urban migrants 

Lower than national 

average 

Barriers to immunisation: migrant 

status, younger mother, lower education 

status, less use of healthcare services, 

less HCW visits, non-secure income 

Owino 2009 (72) Kenya 

Observational: Cross 

sectional descriptive survey, 

slums of large city 

Parents of 712 children aged 

12 – 23 months 

To determine the factors 

influencing immunisation 

coverage 

Access 95.6%, fully 

immunised 69.2% 

Barriers to immunisation: maternal age, 

lack of record card, but not accessibility 

to services 

Sensarma 2012 

(79) 
India 

Observational: Cross-

sectional survey of 

caregivers 

256 caregivers of children 12-

23 months, where a parent 

was HIV positive 

To identify proportion of children 

living with HIV positive 

caregivers with complete 

immunisation 

73% fully immunised, 

matching non HIV 

households in same area 

Associations with lower coverage: 

maternal less antenatal care, lower 

education levels, Hindu and Christian, 

certain castes and tribes 

Stojanovski 2012 

(98) 
Serbia Observational: survey 

469 Roma children 6-59 

months of 

To assess risk factors for low 

vaccination coverage among 

Roma children 

Age appropriate 

immunisation 16% OPV and 

DTP, 14.3% MMR, 88% 

children had record cards 

Importance of identifying high risk 

‘invisible’ populations. Need for 

continuous, integrated comprehensive 

healthcare services 

Sun 2010 (99) China 
Household cluster survey in 

23 townships 

Parents of 1820 migrant 

children 12 – 35 months 

To evaluate immunisation status 

and determine risk factors for 

migrant children 

83% immunised, but poor 

timeliness 

Barriers to immunisation: child’s migrant 

status, primary caregiver awareness of 

immunisation importance, available 

outreach services, less supplementary 

immunisation activities in the region 
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3.4.3.3.2 Discussion 

Children from minority ethnic groups and indigenous children have been identified in many studies as being at 

higher risk of under immunisation. Refer Table 3.3. 

 

In the US, for many years immunisation coverage rates have been shown to be lower for Hispanic and Afro-

American children (100). Findings of lower immunisation coverage and timeliness of delivery have not been 

consistent across all minority ethnic groups. For example, in Bradford, UK, immunisation coverage was shown to 

be higher in children of Indian and Pakistani ethnic groups than those of British descent (101). Immunisation 

rates are high for Australian aboriginal children, but timeliness of delivery has remained consistently lower than 

the Australian average (96).  

 

A Serbian study, focusing on Roma children in disadvantaged areas in Belgrade, undertook a survey in 2009 

among Roma households of 468 children between the ages of 6 – 59 months (98). They identified low 

immunisation coverage in this group, with the major risk factor for low coverage identified as children who were 

not registered with local authorities and therefore less likely to have vaccination record cards. The authors 

commented on the importance of identifying the ‘invisible’ populations and needing more efforts to integrate 

them into the health services. 

 

In India, children from specific religious groups and castes are identified at risk of lower immunisation coverage. 

A community-based cross sectional survey conducted in the Kolkata metropolitan area assessed the predictors 

for children being fully immunised by 12 months of age and analysed data from 256 caregivers (97). Children of 

Hindu and Christian religions were 3.74 times less likely to be immunised (95% CI 1.63 – 8.62), and children not 

belonging to scheduled castes, tribes, or being seen as belonging to ‘backward classes’ were more than two 

times less likely to be immunised (95% CI 1.02 – 4.25). 

 

When looking at challenges for immigrants, a Canadian study utilised linked administrative data sets in Ontario 

in 1997 and 1998, linking children to their mother’s records (95). They used logistic regression to assess 

immunisation status at the age of two years. With a study population of 98,123 children they showed that 

children of immigrant mothers were more likely to be fully vaccinated than children born to non-immigrant 

mothers (adjusted OR 1.15 with 95% CI 1.1 – 1.19). However within the immigrant group, children of mothers 

who were refugees had the lowest rates of coverage. When adjusted for maternal age, sex, neighbourhood 

income quintile, and health service characteristics, the region of origin of the mother was the most important 

predictor of coverage. Immigrants from Southeast and northeast Asia were most likely to be fully vaccinated (OR 

1.63 with 95% CI 1.46-1.81). There was no association with the length of time since the mother had immigrated. 

 

A Chinese household cluster survey was undertaken with caregivers of 1830 migrant children aged 12 – 35 

months in 23 towns in Beijing who had much lower immunisation rates than non-migrants (99). The 

characteristics of the villages from which migrant children had come were significantly associated with lower 

immunisation coverage and, interestingly, the immunisation status of the child was very similar to those in the 

village of origin. The authors commented on the importance of being aware of the community context of the 

child.
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When looking at literature from low income countries, a 2010 study from India undertook a cross-sectional 

survey of 746 migrant mothers who had migrated from rural to urban regions with a child under two years of age 

(79). They demonstrated that immunisation coverage rates were lower among migrants than the general 

population and lowest for the most recent migrants. Mitigating factors that reduced this effect were older 

mothers, higher educational attainment of the mother, secure work, and post-natal health care worker (HCW) 

visits. 

 

3.4.3.4 Barriers related to obtaining high immunisation coverage related to child, family and community 

characteristics 

3.4.3.4.1 Results 

In total there were 20 articles identified in this category. Of these, 5 articles were identified as related to 

characteristics of the child; 11 related to parental characteristics; 3 related to family health beliefs, 1 related to 

communication and parental perceptions and 1 related to community confidence in vaccines. One article was 

used in two different subthemes. Results are presented in Table 3.4. 
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Table 3.4: International studies since 2007 on the association between child, family and community characteristics and immunisation coverage 

 

Reference Country Type of Research Participants & settings Aims Associations with immunisation 
coverage 

Key Findings 

Child characteristics  

Batra 2009 (102) USA 

Observational: 

Retrospective cohort 

analysis 

127,833 children 

enrolled 0 – 12 months 

To assess immunisation coverage in 

children of different birth weight 

categories 

Immunisation rates 3-15% lower for low 

birth weight, 17-33% lower for very low 

birth weight than normal birth weight 

Immunisation timeliness worse for low birth 

weight, caught up by 12 months except for 

very low birth weight 

Ozkaya 2011 (103) Turkey 

Observational: Cross-

sectional case control 

study 

288 children <3 yrs and 

190 in control group 

To assess the impact of recurrent 

wheeze on immunisation status 

OR incomplete vaccination 10.6 times 

higher in children with recurrent wheeze 

Need to identify this group of children to 

maintain good immunisation coverage 

Pandolfi 2012 

(104) 
Italy 

Observational: 

Hospital-based 

Survey 

275 children aged 6 

months – 18 years with 

IDDM, Down Syndrome, 

cystic fibrosis or 

neurological diseases. 

To assess the impact of chronic 

disease on immunisation coverage 

DTP coverage 85%, MMR 62% at 24 

months, considerable heterogeneity 

across diseases 

Reasons for missing or delaying 

immunisation mostly due to concurrent 

acute disease 

 

Rahman 2010 (75) Bangladesh 
Analysis of survey 

data 

Rural children up to 5 

years of age, national 

survey 

To identify factors associated with 

complete immunisation status 

Overall 60% of all children fully 

immunised 

Associations with poverty: distance from 

services, birth interval too close, parity 

maternal age, mass media, female sex of 

child 

Sensarma 2012 

(79) 
India 

Observational: Cross-

sectional survey of 

caregivers 

256 caregivers of 

children 12-23 months, 

where a parent was HIV 

positive 

To identify proportion of children 

living with HIV positive caregivers 

with complete immunisation 

73% fully immunised, matching non HIV 

households in same area 

Associations with lower coverage: maternal, 

less antenatal care, lower education levels; 

Hindu and Christian, certain castes and 

tribes 

Parental characteristics 

Basaleem 2010 

(105) 
Yemen 

Observational: Cross-

sectional survey 

Parents of 680 children, 

12 – 23 months 
To assess the immunisation status 

83.1% fully immunised, 10.4% partial, 

6.5% never 

Associations with low immunisation: no 

immunisation record cards, younger 

mothers 

Kusuma 2010 (97) India 
Observational: Cross-

sectional survey 

764 rural-urban migrant 

mothers of children <2 

yrs 

To determine coverage and identify 

barriers for children of poor rural-

urban migrants 

Lower than national average 

Barriers to immunisation: migrant status, 

younger mother, lower education status, 

less use of healthcare services, fewer HCW 

visits, non-secure income 

Oladokun 2009 

(106) 
Nigeria 

Observational: 

Cross-sectional 

survey 

418 female traders in 

urban region with 

children 12-23 months 

 

To identify factors for children being 

at risk of low immunisation 
Full immunisation 40.7%, Low coverage overall for children of traders 

74 
 



Reference Country Type of Research Participants & settings Aims Associations with immunisation 
coverage 

Key Findings 

Owhino 2009 (72) Kenya 

Observational: 

Cross sectional 

descriptive survey, 

slums of large city 

Parents of 712 children 

aged 12 – 23 months 

To determine the factors influencing 

immunisation coverage 
Access 95.6%, fully immunised 69.2% 

Barriers to immunisation: maternal age, lack 

of record card, but not accessibility to 

services 

Rahman 2010 (75) Bangladesh 

Observational: 

Analysis of survey 

data 

Rural children up to 5 

years of age, national 

survey 

To identify factors associated with 

complete immunisation status 

Overall 60% of all children fully 

immunised 

Associations with poverty, distance from 

services, birth interval too close, parity 

maternal age, mass media, female sex of 

child 

Sahu 2010 (76) India 

Observational: 

National survey data 

analysis 

Children nationally 12 – 

23 months 

To identify factors behind low 

immunisation coverage 
Not reported 

Low coverage associations with lower 

parental education, child birth order, no 

antenatal care, lack of healthcare facilities, 

less promotion and communication activities 

Sun 2010 (99) China 

Observational: 

Household cluster 

survey in 23 

townships 

Parents of 1820 migrant 

children 12 – 35 months 

To evaluate immunisation status and 

determine risk factors for migrant 

children 

83% immunised, but poor timeliness 

Barriers to immunisation: Child’s migrant 

status, primary caregiver awareness of 

immunisation importance, available 

outreach services, less supplementary 

immunisation activities in the region 

Salmon 2009 (107) USA 

Observational: 

Analysis of national 

immunisation survey 

data 

Children up to 5 years, 

measuring points in time 

To look for associations between 

maternal age and preschool 

immunisation coverage 

Children of 17 yr old mothers 64% 

complete, mother 18-26 80.3%. 

Lower coverage for young mother, no 

change in coverage for mothers over 26 

years of age 

Stein-Zamir 2012 

(108) 
Israel 

Case control for an 

outbreak investigation 

Children < 5 yrs with 

measles 

To analyses low immunisation 

coverage in a measles outbreak in 

Jerusalem 

DTP3 coverage 48.6%. MMR1 80.8%. 

Higher rates of measles in children not 

registered in well baby clinic and with rising 

birth order 

Tobin-West 

2011/12 (109) 

 

Nigeria 
Observational cross 

sectional survey 

1560 mothers of children 

0 – 5 yrs 

To identify barriers to childhood 

immunisation 

46.8% of the children of sampled 

mothers had not completed their 

immunisation 

Immunisation knowledge was low, frequent 

shortages of vaccines in health facilities 

 

 

Wiysonge 2012 

(84) 

Sub-Saharan 

Africa 

Observational: 

Combining survey 

data from 24 countries 

27,094 children 12-23 

months 

To analyse factors affecting 

completion of childhood 

immunisation 

21% variance due to country, 32% due 

to community level factors. 

Barriers to completion of immunisation: 

Parents with no formal education, poor 

households, reduced maternal access to 

media, mothers with lower health seeking 

behaviour, communities with high illiteracy 

rates 
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Reference Country Type of Research Participants & settings Aims Associations with immunisation 
coverage 

Key Findings 

Family Health Beliefs 

Diekema 2012 

(110) 
USA Summary article N/A 

To review immunisation rates and 

identify barriers 
N/A 

Barriers to be overcome: poverty, 

exemptions to school-entry rules, 

misinformation, changing clinician 

communication style 

Schonberger 2012 

(111) 
Germany Observational survey 

Parents of 3041 children 

who had been offered 

MMR vaccine 

To investigate factors affecting 

parental decisions on child 

immunisation 

53% of sample had received MMR1 and 

42.9% MMR2 on time 

Children with higher chance of immunisation 

with parents who considered vaccines 

important and protective, barriers with 

parents who had been advised by 

alternative practitioner, fear of vaccines. 

Sun 2010 (99) China 

Observational: 

Household cluster 

survey in 23 

townships 

Parents of 1820 migrant 

children 12 – 35 months 

To evaluate immunisation status and 

determine risk factors for migrant 

children 

83% immunised, but poor timeliness 

Barriers to immunisation: child’s migrant 

status, primary caregiver awareness of 

immunisation importance, available 

outreach services, fewer supplementary 

immunisation activities in the region 

Communication and parental perceptions  

Ahlers-Schmidt 

2012 (112) 
USA 

Observational: 

Convenience sample 

interviews 

50 parents of immunised 

children 

To investigate parental perceptions 

of different forms of communication 

for children’s vaccines reminders 

No measures 

Most parents satisfied with traditional 

communication: face-to-face and telephone. 

Receptive to text as a form of 

communication 

Community confidence in vaccines 

Larson 2011 (113) UK Review article N/A 

To review and advise on public 

confidence in immunisation 

programmes 

N/A Listed key messages and recommendations 
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3.4.3.4.2 Discussion 

There are a range of child and family characteristics that have been identified as associated with immunisation 

coverage. Refer Table 3.4.  

 

Child characteristics 

 

I. Low birth weight 

A US retrospective cohort analysis of computerized vaccination data from a large managed care organization in 

California identified 127,833 infants during the study period, of whom 6491 were low birth weight and 788 very 

low birth weight (102). Age-appropriate vaccination rates were 3 to 15% lower for low birth weight infants and 17 

to 33% lower for extremely low birth weight infants. By twelve months of age the low birth weight infants had 

caught up, but vaccination rates were still delayed for children of very low birth weight. 

 

II. Illness 

A Turkish cross-sectional case control study reviewed 288 children under three years of age who had a history 

of recurrent wheezing, compared to a control group of 190 children (103). They compared vaccination charts and 

showed that there was a significant inverse association between the number of wheezy episodes and the 

number of vaccines given. Children with recurrent wheeze overall were 10.6 times less likely to be fully 

vaccinated (95% CI 2.96- 38.1). Similar findings were seen in an Italian study which measured immunisation 

coverage and timeliness in children with type one diabetes, HIV, Down syndrome, cystic fibrosis, and 

neurological disease (104). They reviewed 275 children aged 6 months to 18 years and showed heterogeneity 

among children with different chronic diseases. Overall, children with HIV and neurological conditions had the 

longest delays in receiving vaccinations. The major causes for delay or missing a vaccination event were 

concurrent acute illness.  

 

III. Female sex 

In some low-income countries there is an association with female children having lower rates of immunisation as 

reported in Bangladesh (75) and India (79). However the relationship with female sex is not consistent across 

other Indian studies (82). 

 

IV. Parental characteristics  

Parental age and parity 

In low income countries many studies have identified younger mothers as being less likely to have fully 

immunised infants (72,75). A cross-sectional survey in Yemen found that younger mothers were 40% less likely 

to have fully immunised infants for the primary course of three than older mothers (105). 

 

Parity and birth spacing also have an effect on immunisation coverage, particularly in low-income countries. 

Generally, children later in the birth order are less likely to be immunised, as are children from families where 

there is a short birth interval (75,76). Even in higher income countries increasing parity has been identified as a 

barrier, as is seen in an Israeli study investigating a measles outbreak in Jerusalem in 2007-2008 where they 

identified one of the risk factors for non-immunisation with the MMR vaccine being rising birth order (108).  
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Parental occupation 
Many studies have identified parental work/income as an issue affecting immunisation coverage. While generally 

parents in stable work are more likely to have fully immunised children (114), an interesting study in Nigeria 

reviewed immunisation completion rates of children aged 12 – 23 months of 418 female market traders in the 

Nigerian city of Ibadan (106). This revealed that these children had significantly lower immunisation completion 

rates which the authors concluded was due to the parents being too busy and there was need for outreach 

immunisation sites at the markets. 

 

V. Family health beliefs  

While not considered to be as strong an association as the other areas already identified, some family health 

beliefs have been historically identified as associated with low immunisation rates. A commentary by Grabowksi 

et al in 1996 noted that parental (and provider) attitudes about immunisation do not appear to be significant 

barriers for the majority of under-immunised pre-schoolers (115). However a US cohort study identified that 

parents who perceive susceptibility to common symptoms, and those who perceive the benefit of medical care 

are more likely to have immunised children (89). There were no other health beliefs in this study that significantly 

correlated with immunisation uptake. 

 

Historically, it has been identified that anti-immunisation parents may group in community pockets or geographic 

areas and they can contribute to low coverage and resultant high disease in certain defined geographic areas 

and groups (107,116). Public awareness of controversies also can have significant impacts on the public 

confidence in vaccinations leading to reductions in immunisation coverage. A particularly powerful historical 

example of this effect is recorded in the article by Gangarosa et al which records the impact of the controversy 

around the whole cell pertussis vaccine in the 1980s where there was a widespread concern around the safety 

of the vaccine (117). This study recorded dropping vaccination rates in eight high income countries compared to 

four countries where the controversy did not have an impact. Pertussis incidence was 10 to 100 times lower in 

the countries where high vaccine coverage was maintained compared to the countries where immunisation 

programmes had lower vaccination rates as a result of the fears around side effects. Historic research from the 

UK identified parents who chose not to immunise their children as more likely to hold religious beliefs affecting 

their views; have a preference for homeopathy (118); have concerns that the potential risks of the vaccine 

outweighed the risks of contracting the disease (119); and may perceive that health professionals provide 

unbalanced information (117). 

 

The cross-country study from sub-Saharan Africa has identified that there were clustering effects of non-

immunisation at the community level, such that children from the same communities tended to have the similar 

immunisation status (84). This finding is the same as the Chinese study where migrant children had similar 

immunisation status to the village from which they had originated (99). This highlights that children in the same 

neighbourhood are likely to be subject to common influences. 

 

Anti-immunisation parents in the US are around 1-3% of the total population, so are not considered a sizable 

contribution to low coverage. In a review article Diekema points out that the greatest gains are to focus on 

children whose parents are open to vaccination but encounter barriers or hesitate due to safety concerns rather 

than absolute opposition to the principle of immunisation (110). A German study of parents of 3041 children in 

2010 identified that parents who considered vaccines important and protective in association with being given 
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advice by the consulted physician were significantly more likely to have vaccinated children than parents who 

were afraid of vaccinations or were advised by an ‘alternative practitioner’ (111). 

 

In sub-Saharan Africa systematic reviews suggest that parents and communities lack knowledge of 

immunisation and often have poor access to information on childhood immunisation (84). This affects health-

seeking behaviour which can translate into lower rates of immunisation coverage. 

 

VI. Communication and parental perceptions 

A recently published US study undertook structured interviews with fifty parents to assess parental awareness 

and satisfaction with various forms of communication around the childhood schedule (112). In this study all the 

parents had face-to-face contact with the child’s family doctor, 74% had telephone contact, and none used email 

or text messages. While the majority were satisfied with face-to-face contact (96%) and telephone (75%), overall 

98% (49/50) were interested in receiving immunisation reminders by text message and all were willing to receive 

general reminders by text message. No barriers to this method of communication were identified by the parents. 

 

VII. Community confidence in vaccination 

A 2011 commentary article discusses the challenges with loss of public confidence in vaccination, public 

concerns around vaccine safety and concerns about backlashes following success with vaccination programmes 

and the effective international reach of the modern media with the internet and social networking (113). There 

are three identified components to the extent to which an individual or institution is trusted. These are the 

perceptions of: 

• Knowledge and expertise. 

• Openness and honestly. 

• Concerns and care.  

 

Public decision-making is driven by a combination of scientific, economic, psychological, sociocultural, and 

political factors, all of which need to be understood and taken into account by policy and other decision-makers 

(113). 

 

3.4.3.5 Health System factors that have an impact on immunisation coverage 

3.4.3.5.1 Results 

There was one overview article identified; 3 articles related to measuring and monitoring; and 12 articles related 

to systems at the provider level giving a total of 16 articles. Results are presented in Table 3.5.  
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Table 3.5: International studies since 2007 on the association between factors in the health system and immunisation coverage 

 

Reference Country Type of Research Participants & settings Aims Associations with 
immunisation coverage 

Key Findings 

Overview 

Hyde 2012 

(120,121)  
International Systematic Review 

Six databases, 15,795 articles 

sourced 1911 to 2010, 130 

articles reviewed. 

To examine the impact of new 

vaccine introduction on countries’ 

immunisation and broader health 

systems 

Variable 

New vaccine introduction most efficient when 

fitted into an existing delivery system and in 

combination with routine schedule. Barriers: 

cold chain capacity, training and education 

for HCWs 

Measuring and Monitoring 

Chin 2012 (121) Australia 

Observational: 

Reporting on National 

Register data 

Children up to date for any 

childhood immunisation event 

To report on linkage of immunisation 

registers with health outcome data 

91.8% fully immunised at 12 

months, 92.6% at 24 months 

Data linkage of registers is effective 

population-level reporting 

Chandran 2011 

(122) 
India 

Observational: 

Combined data from 

national surveys 

Children in Andhra Pradesh 

region 12 – 23 months 

To analyse factors responsible for 

low immunisation coverage 
Variable results 

Concerns with data accuracy, probably due 

to problems with data collection methods 

Haddad 2010 (123) Burkino Faso 

Observational: 

Combined data from 

administrative sources 

and EPI cluster survey 

Children fully immunised 

following completion of primary 

infant series 

To assess the validity of 

immunisation estimates for planning 

and monitoring activities 

Coverage rates for DTP3 

similar for 2 data sets – 71% 

vs 74% and measles 68% vs 

64% 

Significant variability in coverage across 

districts with over and underestimations of 

coverage. More underestimation in highly 

populated urban regions 

Systems at the Provider level 

Basaleem 2010 

(105) 
Yemen 

Observational: Cross-

sectional survey 

Parents of 680 children, 12 – 23 

months 
To assess the immunisation status 

83.1% fully immunised, 

10.4% partial, 6.5% never 

Association with low immunisation: no 

immunisation record cards, younger mothers 

Lorenz 2012 (124) 

 
Pakistan 

Observational, cross-

sectional combining 

survey data 

Household economic survey 

data for 3 periods: 1998-

1999;2001-2002;2005-2006 

To assess health system reasons 

for non-vaccination of children 
No coverage measure 

The authors estimated that 75% of non-

vaccination could be solved by use of mobile 

vaccination teams 

Odusanya 2008 

(70) 
Nigeria 

Observational: Cross-

sectional survey, rural 

region 

339 mothers of children 12-23 

months 

To assess determinants of 

vaccination coverage 

Coverage 61.9%. 99% 

positive attitudes, 55% 

knowledgeable re VPDs, 

Associations with high coverage: maternal 

knowledge, privately funded facility 

Opwora 2011 (71) Kenya 

Observational: 

Questionnaire, parents 

and HCWs 

397 caregivers of children <5 

yrs leaving healthcare service, 

45 key informants 

 

 

To investigate barriers to accessing 

healthcare services 

No immunisation coverage 

measure 

 

Association with barriers to access 

healthcare services: long waiting times, 

perceived poor services, incompetence, poor 

HCW attitudes 

 

80 
 



Reference Country Type of Research Participants & settings Aims Associations with 
immunisation coverage 

Key Findings 

Owino 2009 (72) Kenya 

Observational: Cross 

sectional descriptive 

survey, slums of large 

city 

Parents of 712 children aged 12 

– 23 months 

To determine the factors influencing 

immunisation coverage 

Access 95.6%, fully 

immunised 69.2% 

Barriers to immunisation: Maternal age, lack 

of record card, but not accessibility to 

services 

Pereira 2012 (125)  
Systematic review, 10 

articles included 
Healthcare providers 

To identify providers’ perceived 

barriers to the use of recall/reminder 

systems 

N/A 

Human and financial resources major 

barrier: Others included low confidence in 

record accuracy, lack of data sharing, staff 

changes and workflow, electronic 

functionalities. 

Roberts 2011 (126) US 
Observational: Survey 

and observational visits 

HCWs in six Paediatric 

practices, 

To identify key components in 

strategies for quality improvement 

for immunisation delivery 

variable 

Barriers to effective immunisation coverage: 

Provider practices, particularly lack of 

accurate records and prompting 

Sia 2009 (80) Burkino Faso 

Observational: 

Combining survey data 

and questionnaire, 2 

time periods 

805 and 1360 children 12-23 

months in 48 rural districts 

To identify individual and systemic 

factors associated with complete 

immunisation coverage 

An increase in coverage from 

25.9% in 1998 to 41.3% in 

2003. 7.4% regional variance 

District resources no effect. Education initial 

effect, declined over time. Barriers: poverty, 

healthcare, less utilisation of healthcare 

services. Continuing from antenatal care 

important 

Sinno 2009 (81) Lebanon 
Observational: Random 

selection chart review 

774 children and 154 parents 

enrolled in health insurance 

plan, 

To describe predictors of 

compliance with the immunisation 

schedule 

54.6% fully immunised by 4 

yrs 

Associations with lower coverage: Older 

children, low maternal education, use of 

other health care facilities 

Stein-Zamir 2012 

(127) 
Israel 

Case control for an 

outbreak investigation 
Children < 5 yrs with measles 

To analyses low immunisation 

coverage in a measles outbreak in 

Jerusalem 

DTP3 coverage 48.6%. 

MMR1 80.8%. 

Higher rates of measles in children not 

registered in ‘well baby’ clinic and with rising 

birth order 

Stojanovski 2012 

(98) 
Serbia Observational: Survey 

469 Roma children 6-59 months 

of 

To assess risk factors for low 

vaccination coverage among Roma 

children 

Age appropriate 

immunisation 16% OPV and 

DTP, 14.3% MMR, 88% 

children had record cards 

Importance of identifying high risk ‘invisible’ 

populations. Need for continuous, integrated 

comprehensive healthcare services. 

Tobin-West 

2011/12 (109) 
Nigeria 

Observational cross 

sectional survey 

1560 mothers of children 0 – 5 

yrs 

To identify barriers to childhood 

immunisation 

46.8% of the children of 

sampled mothers had not 

completed their immunisation 

Immunisation knowledge was low, frequent 

shortages of vaccines in health facilities 
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3.4.3.5.2 Discussion 

Of all the identified factors, most likely to be of greatest importance in obtaining high immunisation coverage is 

the role of the healthcare system and the front line providers who promote and deliver immunisation–their 

policies, governance, systems, quality assurance, as well as the knowledge and attitudes of the providers 

themselves, all appear to be core aspects (128).  

 

An effective health delivery system needs to allow the delivery of the immunisation schedule to be convenient 

and easy to access for every child. For an effective delivery system there are many governance, systemic, and 

performance issues that need to be in place (129)  

 

A 2012 publication from the US aimed to qualitatively review local health department immunisation programmes 

to identify specific organisational factors underlying challenges and successes in performance (125,126). The 

study undertook case studies on convenience samples from 17 geographically and demographically diverse 

local health departments across the country. They found two thematic dimensions around factors in success and 

those in change elements. The organisational factors that were associated with success and challenges were 

characterised in six areas: 

• Leadership – including management leadership for immunisation services and with aligning to other 

child-focused services. 

• Resources – including effective financing approaches. 

• Politics – political advocacy in addition to community and local political and health stakeholder 

partnerships and coalitions. 

• Community engagement – including coalitions and partnerships. 

• Credibility – agency credibility and its ability to influence community attitudes. 

• Cultural competency of the staff. 

 

The authors concluded that particularly the internal aspects of local health departments, such as leadership and 

organization culture, are likely to have significant impacts on immunisation coverage rates 

 

The challenges with the health delivery systems are often more clearly recognised when new vaccines are 

introduced into the system. A systematic review of the literature published in 2012 identified 15,795 articles, of 

which 130 were found to be relevant to the topic, the majority of which were related to high income countries 

(120). Of particular importance here also was that new vaccine introduction does not appear to impact coverage 

of vaccines already included in the schedule. The challenges highlighted were particularly cold chain capacity, 

training and education of HCWs, and social mobilisation. 

 

Measuring and Monitoring 

Knowing the immunisation coverage as a community, to be able to measure, monitor, and report is a significant 

part of a functioning system. Many countries, particularly those characterised by low income, struggle with a lack 

of accurate data for monitoring. There are many different ways of managing this in countries, but probably the 

most effective is via the use of immunisation registers. The Australian experience with the ACIR (Australian 

Childhood Immunisation Register) demonstrates the strength of being able to know an individual’s immunisation 

82 
 



history, and use aggregate data for monitoring and responding. This register still has a range of limitations in 

data quality and contains no vaccination records for children beyond seven years of age (121). 

 

One significant challenge for low income countries is having effective tools and systems to accurately measure 

immunisation coverage rates. An Indian study identified their greatest challenges as being issues around 

measuring coverage with lack of standardisation around data collection, age groups, methodological difference, 

and different levels of commitment and skill sets of the investigators (122). Similarly, a study from Burkino Faso 

mapped significant variability in immunisation coverage across districts which did not match with findings from 

their national EPI cluster survey results. There were large discrepancies with a mixture of under and over 

reporting, with the differences reaching as high as 30% in some districts (123). The authors highlighted the 

challenges in using nationally aggregated data with decentralised systems. 

 

Systems at the provider level 

There is a large body of historical literature that identifies many of the barriers at the provider level. While 

systems vary internationally, there are commonalities in immunisation administration which apply from the 

literature. Key aspects of the delivery system from the historical review that have been identified to impact on 

immunisation coverage include: 

• Vaccine shortages (130,131). 

• Vaccine costs and availability (130,132). 

• Incomplete vaccination records (130,132-134), poor/incorrect or no documentation (130,135,136). 

• Lack of or inadequate recall/reminder systems and tracking systems (136). 

• Continuity of care (137). 

 

Many of the above factors impact the ability to deliver immunisation in a timely fashion. It appears that 

particularly the delivery of the first event is important to subsequent completion of the immunisation programme. 

Delay in receipt of the first immunisation has been historically recognised as a consistently strong predictor of 

subsequent delayed or missed immunisation (86,121,130). Williams et al demonstrated a 5.6 times higher risk of 

not being up to date at a year of age if the infant was delayed in receiving the first immunisation event (88). The 

importance of continuity of provider care was demonstrated by looking at the association with preventive child 

health visits and immunisation coverage. Children who have more frequent Well Child visits are more likely to be 

fully immunised and immunised on time (138). Wood et al demonstrated that each additional Well Child visit 

increased the odds of the children being fully immunised at 24 months, whereas additional sick children visits did 

not increase these odds (138).  

 

More recent literature has particularly reinforced the importance of functioning tracking, recall, and reminder 

systems. A systematic review of literature from 1990 to 2011 focused on providers’ perceived barriers to the use 

of recall/reminder systems (125). Ten articles were identified and reviewed over this period. The most frequently 

perceived barrier to effectively implementing recall and reminder systems was the perceived human and 

financial resource constraints, followed by lack of confidence in the accuracy of patient immunisation records 

due to lack of data sharing between multiple immunisation providers. The barriers identified included changes to 

staff workflow, lack of appropriate electronic patient-tracking functionalities, and provider uncertainty around the 

success of recall/reminders as interventions. Identification and recall both need to include effective information 

transfer between providers.  
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The importance of registration, enrolment, and regular contact with providers and continuity of care is highlighted 

in several studies. For example, when analysing a measles outbreak in the Jerusalem district of Israel in 

2007/2008 children who were unimmunised for the measles vaccine were much less likely to be enrolled in well 

baby clinics (108). This issue is also graphically illustrated with the Serbian study on Roma children that 

highlighted the main barrier to immunisation coverage was lack of engagement in the healthcare services with 

families who had not registered their children with the civil authority at birth and hence were not engaged in any 

continuous or comprehensive healthcare service (98). 

 

Utilising data from surveys and statistical year books in Burkino Faso from the years 1998 and 2003, this study 

notes that immunisation coverage of children was improving despite the fact that the overall poverty was 

worsening (80). The most significant explanatory factor identified behind this improvement appeared to be 

continuity of health care from antenatal care through to postnatal and child care. The authors concluded that 

stable continuing care creates a loyalty to health care services and healthcare service utilisation needs to be 

seen as the result of a dynamic process of interaction between communities and the healthcare system. 

Supporting this finding, a study from Lebanon noted that maternal use of other health care facilities was 

associated with lower immunisation uptake for children as measured by the age of 4 years (81). 

 

The type of health care facility can also make a difference to immunisation coverage, depending on the country 

of context. A Nigerian study in 2006 in a rural community found higher rates of immunisation coverage for 

children aged 12 – 23 months when their mothers attended privately funded health facilities (70). 

 

A significant challenge for systems, particularly from low and middle income countries, regards knowing the 

child’s immunisation status, and having records available and accessible. A cross-sectional survey in Yemen 

identified the lack of immunisation cards as a factor in low immunisation rates with children who had health 

record cards being 14.7 time more likely to receive the primary course of three vaccination events (95% CI 8.5 – 

25.4) (105). Similar findings from a survey on 712 children from a slum area in central Nairobi, Kenya showed 

that immunisation coverage was significantly lower for children whose parents left their health record cards at 

home ( p-value <0.001) (72). Furthermore, having some approach to informing parents when to return for the 

next vaccination is also often missing in delivery systems (72,81). In Lebanon low immunisation coverage is 

associated with incorrect parental perceptions of immunisation status with no available records (81). 

 

None of these issues act in isolation. A US study from 2011 aimed to identify the key components of the 

immunisation process at the primary care level by observing six paediatric practices in South Carolina, using 

both survey questionnaire and direct observation of immunisation delivery processes and patient charts (126). 

Considerable variation was seen among and within practices. There was significant variation between what 

practices stated they did and what actually happened: Four practices stated that they prompted the immunisation 

at sick-visits but only one did so. Most practices had multiple forms and administered vaccines were not always 

recorded on all forms making it difficult to accurately determine immunisation coverage. The authors noted that 

direct observation of immunisation processes and medical record review is an important quality improvement 

tool to assist with systems improvements for immunisation delivery. This study particularly highlights the gap 

between perceptions of systems and the actual functioning of the system. 
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A range of quality service issues impact on the ability to vaccine children. A Kenyan study conducted interviews 

of 397 caregivers in six public health facilities and identified a range of healthcare facility barriers as being much 

more important to immunisation uptake than parental issues (71). The barriers included long waiting times, poor 

services, and perceived poor attitudes and incompetence of the healthcare workers 

3.4.3.6 Health provider factors that have an impact on immunisation coverage 

3.4.3.6.1 Results 

There were five identified in this category. Results are presented in Table 3.6. 
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Table 3.6: International studies since 2007 on the association between factors with the health provider and immunisation coverage 

Reference Country Type of Research Participants & settings Aims Associations with 
immunisation coverage 

Key Findings 

Becton 2008 (139) USA 
Observational: Collation of 

survey data, 2 time points 

Children 19-35 months 

from 50 States 

To assess changes in 

paediatrician number, poverty 

levels and health insurance 

effects on immunisation 

coverage 

Coverage increase from 

52.5% to 79.8% over 8 years 

Barriers to immunisation coverage: 

fewer paediatricians in an area, 

uninsured children 

Gargano 2012 (140) India 
Observational: Phone/mail 

survey 

505 Paediatricians, 773 

PHC physicians 

To determine attitudes of 

HCWs in primary care centres 

to routine immunisation and 

identify correlates of missed 

opportunities 

PHC physicians 50 – 70% 

less likely to immunise if they 

thought another HCW was 

responsible 

Key barriers to immunisation 

coverage include HCW perceptual 

barriers and considering themselves 

not responsible 

Herzog 2013 (141) 
Developed 

countries 
Systematic search 15 studies 

To determine the relationship 

of HCW knowledge, attitudes 

and beliefs on intention to 

immunise 

Not shown 

Higher awareness beliefs are aligned 

with scientific evidence and greater 

intentions to immunise 

Owhino 2009 (72) Kenya 

Observational Cross sectional 

descriptive survey, slums of 

large city 

Parents of 712 children 

aged 12 – 23 months 

To determine the factors 

influencing immunisation 

coverage 

Access 95.6%, fully 

immunised 69.2% 

Barriers to immunisation: maternal 

age, lack of record card, but not 

accessibility to services 

Schonberger 2012 (111) Germany Observational survey 

Parents of 3041 children 

who had been offered 

MMR vaccine 

To investigate factors affecting 

parental decisions on child 

immunisation 

53% of sample had received 

MMR1 and 42.9% MMR2 on 

time 

Children had higher chance of 

immunisation with parents who 

considered vaccines important and 

protective, barriers with parents who 

had been advised by alternative 

practitioner, fear of vaccines. 
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3.4.3.6.2 Discussion 

The role of the health provider is seen as fundamental to the success of any vaccination programme. A US 

commentary in 1996 stated that the characteristics of the vaccination provider were more closely associated with 

vaccination coverage levels than were the characteristics of the family and child (133). 

 

Healthcare provider attitudes have been identified as one possible barrier to gaining high immunisation 

coverage. A systematic review published in 2013, identified 2354 references between 1998 and 2009, of which 

15 met the inclusion criteria for assessing healthcare workers’ knowledge, beliefs and attitudes (141). One 

retrospective case-control study showed a causal link between beliefs, attitudes, and intentions to vaccinate, but 

none of the other studies established a causal relationship between these variables. All studies showed that 

healthcare workers with greater knowledge of vaccines and beliefs that were more aligned with scientific 

evidence had more favourable attitudes towards immunisation. However, it was not possible overall to show 

causal relationships. 

 

An interesting study from India identified the importance of health provider personal engagement. These authors 

undertook a phone/mail survey of primary healthcare physicians in Uttar Pradesh and Bihar (140). This study 

had a 95.7% response rate giving a sample size of 719 physicians. Results showed that physicians who held 

other HCWs primarily responsible for vaccination were 50 to 70% less likely to vaccinate a child themselves. The 

Kenyan study from the slum areas of Nairobi demonstrated that parents who considered healthcare providers to 

have negative attitudes were less likely to have fully immunised children (72).  

 

A 2010 German study also highlighted the importance of the role of the health provider attitudes. In reviewing 

parental attitudes with parents of 3041 children, it was found that parents who were advised by the consulted 

physician of the importance of vaccination as protective were more likely to get their children vaccinated, 

whereas parents who consulted ‘alternative practitioners’ who did not support vaccination were more afraid of 

vaccinations and less likely to immunise their children (111). The authors comment that medical advice plays an 

important role in immunisation coverage and the timeliness of delivery. 

 

Having an adequate number of providers was identified as a positive factor for immunisation coverage in the US 

study utilising combined data from the national immunisation surveys from 1995–2003. This study showed that 

the states with the highest immunisation coverage rates had higher numbers of paediatricians (139). States with 

higher numbers of paediatricians had a fourfold higher rate of immunisation coverage overall. 

 

3.4.3.7 Recommendations around how to overcome barriers to obtaining immunisation coverage 

3.4.3.7.1 Results 

There were 6 articles in this category that gave summary recommendations across all the themes. Results are 

presented in Table 3.7.
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Table 3.7: International studies since 2007 focusing on recommendations for overcoming barriers to obtaining high immunisation coverage 

 

Reference Country Type of Research Participants & settings Aims Associations with 
immunisation coverage 

Key Findings 

Kennedy 2010 

(142) 
USA 

Observational: Qualitative 

analysis, semi structured 

interviews 

95 interviews with key 

providers and staff in 

immunization programs 

To describe activities of state and 

local programs that sustain high 

coverage across several years and 

identify themes 

Not measured 

Effective interventions include strong 

program infrastructure, available data for 

planning and decision-making, 

commitment to relationships, focus on 

education, and communication 

Larson 2011 (113) USA 
Commentary, literature 

review 
N/A 

To discuss the characteristics of the 

changing global environment 

contributing to public confidence in 

immunisation programmes 

N/A 

Barriers to immunisation coverage include 

a mix of factors affecting public trust – 

psychological, social, and political 

Naimoli 2008 (143) 

Ghana, 

Rwanda, 

Malawi, 

Ethiopia, 

Mauritania, 

Cameroon 

Observational: Qualitative 

inductive inquiry using 

survey data, key 

informant interviews 

Survey data children < 5 

yrs for DTP3; key 

informants in 

immunisation 

programmes 

To investigate why some 

programmes are more successful 

than others in sub-Saharan Africa 

Medium coverage 58%, 

significant variability 

Different pathways to success. Barriers to 

immunisation coverage include contextual 

challenges and the larger health system 

Olafsdottir 2011 

(61) 

46 

countries 

Observational: Ecological 

analysis of cross 

sectional data 

Measuring under 5yrs 

mortality rate 

To examine relationship between 

health systems outcomes and equity 
N/A 

Barriers to high performing health 

systems include quality of the governance 

Van Malderen 2012 

(90) 
Kenya 

Observational: Combining 

survey data, 3 time 

periods 

Children under 5 years 

stratified by region, urban/ 

rural 

To analyse socioeconomic 

inequalities in use of skilled birth 

attendance and measles vaccination 

uptake 

 

 

 

Overall reduction in measles 

coverage explained 40% by 

wealth index, 28% by 

parental education, 9% by 

antenatal care, 33% by birth 

order, -19% by rural 

 

 

 

 

 

Barriers to higher measles vaccine 

coverage were primarily poverty driven, 

and included parental education, birth 

order, and urban residence 
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Reference Country Type of Research Participants & settings Aims Associations with 
immunisation coverage 

Key Findings 

Wiysonge 2012 (84) 

Sub-

Saharan 

Africa 

Observational: Combining 

survey data from 24 

countries 

27,094 children 12-23 

months 

To analyse factors affecting 

completion of childhood 

immunisation 

21% variance due to country, 

32% due to community level 

factors. 

Barriers to completion of immunisation: 

parents with no formal education, poor 

households, reduced maternal access to 

media, mothers with lower health-seeking 

behaviour, communities with high illiteracy 

rates 
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3.4.3.7.2 Discussion 

The 2008/2009 Kenyan study that identified multiple barriers to improving immunisation coverage for measles 

vaccine around geography, poverty, and health care services recommended the importance of fitting 

interventions into the socioeconomic and political context of the environment (90). Broader determinants need to 

be considered around improving the standard of living, education standards, involving the population in 

decisions, effective mobilisation, and allocation of resource and community strategies to enhance community 

access to health care.  

 

A 2008 article explored reasons why some immunisation programmes in sub-Saharan African are more 

successful than others (143). They utilised methodology from performance benchmarking and what they 

described as positive deviance inquiry (based on a grounded theory approach) to explore differences in six 

countries. The authors comment that traditional advice given to countries about improving routine coverage 

tends to be informed as much by ideology and conventional wisdom as it is by systematic evidence of what 

works in different settings under different conditions. The methodology adopted four core functions to guide data 

collection: supply, demand, financing, and the governance/institutional framework. They undertook multi-phased 

purposeful sampling in the selected countries, focusing on coverage of children under 5 years of age over the 

period 1997 to 2002. Two high performing (Ghana and Rwanda), one medium (Malawi) two medium-low 

(Ethiopia and Mauritania) and one low performing country (Cameroon) were selected. Overall, there was 

significant heterogeneity in how immunisation programmes were delivered. Key generalisable findings were that 

the high performing countries had robust implementation of programmes with good governance, good 

institutional frameworks, reasonably good management and delivery, and stable financing and demand. There 

are different local models to achieve this same successful outcome. Performance-based incentives, which are 

flexible to locally identified needs, appear to be effective e.g. the (Global Alliance for Vaccines and 

Immunisation) GAVI Immunization Services Support initiative.  

 

Governance working well with institutional frameworks is vital to sustained success. The traditional core areas of 

immunisation programmes – management, service delivery strategy, and demand – need to remain at the centre 

of attention for planning. It was noted that despite often similar challenges some countries can overcome 

common problems such as human resources, transport difficulties more successfully than others. Global health 

partnerships are becoming an increasingly important part of the system functioning. The authors also noted the 

considerable variability in outcome within countries and the importance of exploring why some districts are more 

successful than others. Finally they commented that the solutions to overcoming challenges to sustaining high 

immunisation coverage do not reside just within the NIPs but need to be set within the greater contextual 

challenges of the large health systems.  

 

Supporting these findings, an ecological analysis utilising cross-sectional data from 46 countries in the African 

region identified the quality of the governance as being the most important structural determinant of the 

performance of the health system for reaching the millennium development goals of reducing mortality for those 

under 5 years (61).  

 

Identifying the same general themes, the cross-country review from sub-Saharan Africa highlights the need to 

take a systematic approach to the overall immunisation programme in a country (143). When reviewing all the 
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barriers to gaining higher immunisation coverage, 21% of overall barriers were considered to be country–related 

factors and 32% overall related to local community factors. This study suggests multifactorial issues need 

addressing: low parental and community knowledge of immunisation, lack of access to information alongside 

systematic approaches to providing better systematic services to families via provider-level reminder, and recall 

systems alongside mass media interventions. 

 

When reviewing from the perspective of a high-income country perspective, qualitative analysis reviewed 

activities across USA state and local immunisation programmes and described activities that both sustained 

higher coverage levels across several years and identified common themes and practical examples for 

sustaining coverage that could be used for application elsewhere (142). The study involved 95 semi-structured 

key informant interviews with internal staff members and external key stakeholders with 10 immunisation 

programmes that had the higher immunisation coverage rates from 2000 to 2005. The common themes 

identified to successfully sustain immunisation coverage included: maintaining a strong programme 

infrastructure; effective use of data to drive planning and decision-making; commitment to building and 

sustaining relationships; and focusing on education and communication. 

 

Finally, concentrating on how to maintain confidence in immunisation programmes, Larson et al summarised the 

current thinking with five suggested points which I list here (113): 

I. Recognising the heterogeneity of populations and local concerns and trust relations, build locally tailored 

strategies to the needs of various stakeholders. 

II. Use evidence-based approaches in risk communication as core principles at all levels. This needs to 

include principles of transparency and honesty about uncertainty and risk. 

III. Take a systematic approach to listen to public concerns; surveillance is essential for systematic 

monitoring and responding to vaccine rumours and concerns. 

IV. Recognise the importance of social science and decision science research. 

V. Use models of multidisciplinary research that includes technical, operational assessments and research 

into social and political factors for planning the introduction of vaccines. 

 

3.4.3.8 Barriers to improving immunisation coverage: Conclusions 

From the literature reviewed it is apparent that the ability to obtain and maintain high immunisation coverage has 

an interwoven mixture of factors related to the environment, the family and community context, the political 

context, the healthcare system and the healthcare providers. 

 

With the social and family context, the issues for a family living in a more economically-deprived situation appear 

to create significant barriers to obtaining good immunisation coverage in a community. The effects of economic 

deprivation are multiple and include financial barriers to affording and physically accessing healthcare services 

for maternal and infant care. However there are many other challenges with living in deprived situations such as 

the effect of parental low literacy on awareness of the importance of vaccination and reduction in misconceptions 

and fears; reduced access to media and other sources of information; reduction in usage of healthcare services 

reducing continuity of care and relationships with services; high parity; and short birth intervals creating 

challenges for obtaining healthcare services. However, recognising all these challenges, a system can instigate 

mitigating factors to reduce or overcome them. Such responses would be at many levels. Firstly, responses can 
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stem from the higher political commitment to reduce inequalities, work and social services’ responses to security 

of incomes, employment and improving parental education. Secondly, responses can occur on the level of 

healthcare services, including: responding to environmental challenges with accessible healthcare services 

outreach services and social challenges with engaging services, effective health service engagement with the 

local community, enrolment, and continuity of care. 

 

Other factors often allied to socioeconomic issues but also with specific community social mores are the 

challenges for indigenous groups, minority groups, and immigrants. Identifying these higher risk groups is an 

important first step towards implementing strategies that are tailored and effective to the needs of the specific 

subpopulations. 

 

Issues at the local community and family levels are multiple. The literature suggests that family health beliefs 

may at times be associated with lower immunisation coverage, but can frequently be driven by poor relationships 

or lack of effective contact with healthcare service design, and in reverse good relationships with healthcare 

providers and accessible services can mitigate the effects of family health beliefs. The importance of a trusting 

relationship with the provider appears to be a major feature in supporting effective healthcare-seeking behaviour.  

 

Effective systems need to be able to identify who is missing out and communicate in a timely fashion with 

families with reminders in whatever communication form/s are likely to be most effective to that community.  

Specific groups can be identified to be at higher risk of lower immunisation uptake; in particular preterm infants, 

children who have acute or chronic illness, children of younger mothers, and, for low income countries in 

particular, children from parents with lower education levels, more children and short birth spacing, and in some 

environments female children. These characteristics are likely to vary with communities which highlight the 

importance of local data to identify the groups that are likely to be at higher risk of missing out on immunisation. 

 

Families do not act in isolation and there are recognisable factors within communities that tend to act with similar 

characteristics. The most obvious is geographical or religious/belief communities with high numbers of 

immunisation decliners. However, this can also apply to communities where confidence in the healthcare system 

may in general be low and are therefore more likely to be open to fears and concerns over vaccine myths and 

social media inaccuracies. 

 

Maintenance of confidence in vaccines and immunisation programmes for communities and countries is an 

important part of the mix. Public confidence centres around maintaining trust, both at an individual level of 

families and healthcare providers, and at the level of the institutions and government.  

 

It is clear that despite all the barriers at the family and community levels, effective healthcare systems with high 

functioning providers can mitigate the challenges from the environmental and social issues. The provision of 

sufficient providers needs to be considered. The knowledge and attitudes of the provider are an important part of 

this, with the provider attitudes and confidence probably being a more important factor than their overall 

knowledge level. However, provider knowledge is also important in order to maintain their own confidence and 

particularly not to miss opportunities to offer vaccination via misunderstanding contraindications.  
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The most important drivers of all are likely to be the higher level organisational factors in the healthcare system – 

a mixture of leadership, effective and adequate resourcing, political management, community engagement and 

maintaining agency credibility. At the level of the vaccination provider a well working system drives high 

immunisation coverage. Key aspects of this include effective population enrolment, supply and costs, record 

keeping, tracking and continuity of care. Factors that particularly impact on the functioning of systems are 

provider loss of confidence in its effectiveness, as is seen when data or records are not felt to be available or 

accurate, resourcing constraints, challenges with multiple providers, and poor data sharing. It is important to be 

aware there can be gaps between perceptions and the functioning realities with the systems.  

 

Underpinning all of this is the importance of data collection, analysis, and effective use. There is a need to know 

the population being served so those being missed out can be identified and offered appropriate services both at 

an individual and at a collective level. The greatest challenge for many immunisation delivery systems is the 

ability to know the population, offer effective continuity of care from antenatal to postnatal including effective 

services, record keeping, and family prompts. 

 

Overall, getting the delivery of effective immunisation services right for the community is a dynamic process of 

interaction between communities and the healthcare system (80). 

 

3.4.4 Results and discussion: Interventions to improve the uptake of immunisation services 

There were 39 articles that addressed the topic of interventions to improve the uptake of immunisation services 

in infants and children. These articles were further divided by grouping into major themes listed below. Historic 

articles were not included in the themes but were used in discussions where appropriate. An historic systematic 

review from 2000 identified three general areas for interventions designed to improve the update of childhood 

vaccinations - increasing community demand, enhancing access to vaccination services and using system and 

provider-based interventions (144). These areas were used to divide this area into four subthemes: 

• Interventions that raise community demand. 

• Interventions that enhance access to vaccination services. 

• Interventions that use system and provider based approaches to improve services. 

• Multicomponent intervention studies. 

 

3.4.4.1 Interventions to improve the uptake of immunisation services 

3.4.4.1.1 Results 

In this category there were 4 identified articles related to the subtheme of social communication; 2 articles 

related to community and parental education; 4 articles related to parent or family incentives; and 2 articles on 

client-held records. This gave a total of 12 articles. Results are listed in Table 3.8.  
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Table 3.8: International studies since 2007 focusing on intervention studies that raise community demand to recommendations obtain high immunisation coverage 

Reference Country Type of Research Participants & settings Aims Associations with immunisation 
coverage 

Key Findings 

Social communication 

Oya-Ita 2011 (145) 

Low and 

middle income 

countries 

Cochrane systematic 

review 

Six studies included. 

Measurement DTP3 coverage 

in infants 

To evaluate the 

effectiveness of intervention 

strategies for improving 

immunisation coverage in 

child hood programmes 

Facility-based education RR of 

improving coverage 1.18; combination 

facility-based education and 

immunisation record cards RR 1.36; 

evidence-based discussion RR 2.17; 

information campaigns RR 1.43 

Weak evidence for facility 

based health education and 

redesigned record cards to 

improve coverage; moderate 

evidence for evidence-base 

discussions and information 

campaigns 

Oliphant 2010 (146) 

Six sub-

Saharan 

African 

countries 

Observational study 

using surveys and 

administration records 

Children < 5 yrs fully 

immunised with first measles 

dose after child health days 

To estimate the 

effectiveness of child health 

days on health systems 

coverage 

Measles immunisation coverage 

improvements of average 10% 

Activities in child health days 

can effectively improve 

measles immunisation 

coverage 

Waisbord 2010 

(147) 

Afghanistan, 

India, Pakistan 

and Nigeria 

Summary of literature Children < 5 yrs 

To evaluate the effect of 

effective communication on 

polio immunisation coverage 

With use of effective communication 

12-20% increase in absolute coverage 

levels and 33-100% increase in 

relative. 

Challenges to polio eradication 

– poor service delivery leads to 

poor communication – 

advocacy, social mobilization 

and programme 

communication 

Weiss 2013 (148) India 

Observational: 

Secondary data analysis 

of routine monitoring 

information 

Children < 5 yrs fully 

immunised 

To explore social 

mobilization activities in 

supplemental immunisation 

activities (SIAs) 

Mosque announcements and education 

in schools increase coverage in mass 

campaigns by up to 9% 

 

Social mobilisation activities 

can improve mass 

immunisation campaigns 

 

Community/parent education 

Kaufman 2013 

(149) 
 

Cochrane systematic 

review 

Seven studies, 6 RCT, one 

cluster RCT 

To assess the effects of face 

to face interventions for 

informing/educating parents 

about childhood vaccination on 

immunisation uptake and 

parental knowledge 

No significant change in immunisation 

coverage with interventions 

 

 

Face to face interventions to 

inform/educate have little or no 

impact on immunisation status 
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Reference Country Type of Research Participants & settings Aims Associations with immunisation 
coverage 

Key Findings 

Owais 2011 

(149,150) 
Pakistan RCT 

367 mother-infant pairs, 

infants ≤6wks, one to one 

randomisation 

To assess the effect of a 

simple low literacy 

immunisation promotional 

educational intervention 

Adj. RR 1.39 (39% overall 

improvement) of receiving all 3 

primary doses 

A simple educational 

intervention is effective in low-

literacy populations for 

improving completion of the 

primary course 

Parent/family incentives  

Banerjee 2010 

(151) 
India 

Clustered randomised 

controlled study 
1640 children aged 1- 3 year 

To assess a non-financial 

incentive (food and plate) and 

reliable service on 

immunisation uptake 

Full immunisation 39% intervention, 

18% reliable immunisation, 6% control 

Improving reliability of services 

gives small improvements, but 

small incentives give larger 

positive improvements in 

immunisation uptake. 

Chandir 2010 (152) Pakistan Longitudinal intervention 

Infants up to 18 w of age of 

mothers receiving 

food/medicine intervention 

To study the effect of a 

food/medicine coupon on 

immunisation update 

DTP3 increased by RR 2.2 cf to other 

services with no intervention 

Food/medicine coupons can 

improve immunisation uptake 

in a low income country 

Lewin 2008 (153) 

International, 

low and 

middle-income 

countries 

Cochrane systematic 

review 
20 reviews 

To summarise the evidence of 

the effects of health system 

arrangements and 

implementation strategies for 

PHC quality. 

N/A 

Financial incentives can work, 

but can have undesirable 

outcomes; task shifting to lay 

providers can improve HR 

shortfalls, quality strategies 

modest impacts 

Lucas 2008 (154) International Systematic review Nine trials 25,000 participants 

To assess the effectiveness of 

direct financial provision to 

economically disadvantaged 

families in improving childhood 

wellbeing and education 

outcomes 

None noticed 

 

 

 

 

No evidence of effect of 

providing extra financial 

support 
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Reference Country Type of Research Participants & settings Aims Associations with immunisation 
coverage 

Key Findings 

Client-held records 

Osaki 2009 (155) Indonesia 

Observational study on 

survey data, 3 time 

points 

Parents of children 12 – 23 

months 

To evaluate the effectiveness 

of home-based immunisation 

records 

70.9% of children with records were 

fully immunised cf to 42.9% without 

Having family home-based 

immunisation records 

increases the likelihood of 

being fully immunised 

Oya-Ita 2011 (145) 

Low and 

middle income 

courtiers 

Cochrane systematic 

review 

Six studies included. 

Measurement DTP3 coverage 

in infants 

To evaluate the effectiveness 

of intervention strategies for 

improving immunisation 

coverage in child hood 

programmes 

Facility-based education RR of 

improving coverage 1.18; combination 

facility-based education and 

immunisation record cards RR 1.36; 

evidence-based discussion RR 2.17; 

information campaigns RR 1.43 

Weak evidence for facility 

based health education and 

redesigned record cards to 

improve coverage; moderate 

evidence for evidence-base 

discussions and information 

campaigns 
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3.4.4.1.2 Discussion 

Social communication  

A 2008 Cochrane review of community campaign interventions to improve coverage for children in low and 

middle income countries reviewed six studies, although four were considered to be at high risk of bias (145). The 

review concluded there was moderate quality evidence that information campaigns increase the uptake of at 

least one vaccination event (Risk Ratio of 1.43, 95% CI 1.01- 2.02). Child health days in low-income countries 

focused specifically on improving measles vaccination updates have increased coverage by around 10% overall 

as reported by Oliphant et al summarising data from population based surveys and local government sources in 

six sub-Saharan African countries (146). 

 

Social mobilisation activities are important components of improving immunisation coverage for mass 

vaccination campaigns, such as with measles and polio supplemental immunisation activity (SIA) campaigns. An 

Indian review on SIAs and social mobilisation campaigns concluded that the quality of the activities is more 

important than the quantity and measures of quality are currently lacking (148).  

 

The effectiveness of communication as a component in obtaining high immunisation coverage was highlighted in 

a 2010 article reviewing data for childhood immunisation programmes and summarised from Afghanistan, India, 

Pakistan and Nigeria (147). The authors concluded that effective social communication has an important impact 

on improving immunisation coverage. Social communication was defined as advocacy, social mobilization, and 

better programme communication, including interpersonal communication and behavioural change activities. The 

summary data showed an overall immunisation coverage increase of 12- 20% in the absolute levels of coverage 

and 33% to 100% increase in relative coverage compared to baselines when communication was included as a 

key component of any programme. 

 
I. Community/parent education 

The historic 2000 systematic review of interventions to improve childhood immunisation coverage identified six 

studies on the topic of community-wide education; only one study qualified for review and it was still considered 

limited in design and conduct (144). The educational messages were delivered via a range of methods including 

mail, radio, newspapers, television, and posters. There was no evidence that community wide education alone is 

an effective intervention, but is likely to have its place as a component part of a wider intervention. In low literacy 

settings, simple direct education interventions appear to play a role (150). 

 

The effectiveness of parent education sessions using face-to-face methods to educate and inform parents about 

childhood immunisation was assessed in a 2013 Cochrane review (149). Seven studies were reviewed which 

included 2978 participants in a mixture of single or multi-session education sessions to individuals or groups of 

parents or antenatal populations. Overall, the findings showed that these strategies did not consistently improve 

immunisation rates or parental knowledge and understanding of vaccines. However, the authors considered 

overall the evidence was low to very low quality. One study did an economic analysis of the cost of fully 

immunising an additional child and concluded it was eight times the cost of usual care, but once again the quality 

of the evidence was considered low. The review conclusion was that the evidence appeared to show limited 

effect of such interventions and recommended that it was more feasible and appropriate to incorporate 

communication about childhood immunisation into healthcare encounters rather than as a separate activity. 
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II. Parent/family incentives 

The 2000 systematic review identified three historic studies on this topic (144). One group-randomised trial was 

conducted in a US public health centre for the families of 1,133 under-immunised preschool children (156). A 

lottery for cash prizes of US$25 to US$100 together with posted client reminders was offered as an intervention. 

They showed a change in delivery of 18% for at least one antigen for the study period. A US retrospective cohort 

study gave $10 gift certificates to parents on completing child vaccinations in conjunction with a multicomponent 

strategy that included provider and parent reminders, home visiting, transport assistance and provider education 

(157). This study showed non-significant gains in immunisation coverage. 

 

From the more recent literature, a 2007 publication undertook a review in high-income countries of studies that 

offered direct extra financial provision to socially or economically disadvantaged families to improve their overall 

health, well-being and educational attainment (154). The study identified nine trials with over 25,000 participants. 

Overall, results did not show any significant gains in the intervention groups for any measure of child wellbeing 

(including immunisation coverage. 

 

A 2008 Cochrane summary of 20 systematic reviews of the effects of health system arrangements in improving 

primary health care concluded that financial incentives can be used to influence patient (and provider) behaviour, 

but can also have undesirable side effects (153). 

 

When studying incentive approaches in low-income countries, a study in rural Rajasthan, India undertook a 

clustered randomised controlled study with 134 villages randomised into three groups: control, a monthly reliable 

immunisation clinic, and the monthly immunisation clinic with a small food incentive (raw lentils with a metal 

plate)(151). Surveys undertaken in randomised households 18 months after the interventions were implemented 

showed full immunisation for children aged 1 to 3 years was 6% for the control group, 18% for the group having 

regular clinics, and 39% for the group having regular clinics with also a small food incentive. The authors 

comment on the importance of improving reliability of services, but also the large extra positive effects in 

resource-poor areas of small incentives. A similar outcome was seen in a Pakistani intervention in a low 

socioeconomic region which offered food and medicine vouchers to mothers of infants to encourage timely 

completion of the first three DTP vaccination events (152). The intervention increased immunisation coverage at 

18 weeks of age by a factor of two (RR 2.0, 95% CI 1.95-2.48). 

 
III. Client-held immunisation records 

The historic 2000 systematic review identified eight studies on this topic, four of which were eligible for review 

(144). Overall, these studies reported improvement in coverage from 5 to 15%, with some, but not all, reaching 

statistical significance. The review concluded that there was insufficient evidence to assess the effectiveness of 

this strategy. 

 

The 2008 Cochrane review of interventions to improve immunisation coverage for children in low and middle 

income countries did highlight the importance of improving or redesigning immunisation record cards as part of a 

multicomponent strategy that is likely to improve immunisation coverage (145). An Indonesian study reported 

that in 2002/3 period for children aged 12 to 23 months, those who did not have home-based immunisation 

records had overall 27.1% lower immunisation coverage than those who did have records(155). Since this time, 
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Indonesia has implemented a national ministerial decree to state that the Maternal and Child Health Handbook is 

to be the only home-based record of maternal, new-born, and child health records and they have since seen a 

significant increase in ownership and use of records. 

3.4.4.2 Interventions designed to enhance access to vaccination services 

3.4.4.2.1 Results 

There were 2 articles identified in this category. Results are summarised in Table 3.9. 
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Table 3.9: International studies since 2007 focusing on intervention studies that enhance access to vaccination services to obtain high immunisation coverage 

Reference Country Type of 
Research 

Participants & 
settings 

Aims Associations with immunisation 
coverage 

Key Findings 

Hambidge 

2009 (158) 
USA 

Randomised 

controlled trial 

811 infants to 15 

months, urban hospital 

To test a stepped intervention of 

reminder/recall/case 

management to increase Well 

Child visits and immunisation 

rates 

Intervention infants fewer days 

without immunisation coverage 

(109 vs 192 days). 

A stepped intervention study can 

improve immunisation coverage 

Kolasa 2010 

(159) 
USA 

Observational 

intervention 

study 

610 children not up to 

date at 10 months, 

large US city 

To examine the impact of 

provider chart audits and 

parental outreach services to 

improve coverage 

Provider chart audits improved 

data completeness by 64%. 

Audits improve immunisation 

records. Outreach services are 

effective for timeliness but no 

evidence for reducing overall 

coverage outcomes 
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3.4.4.2.2 Discussion 

The importance of reducing costs to the client was well highlighted historically in the 2000 systematic review 

which identified 26 studies on this topic (144). Of these, 19 were included in the review and 7 of these used this 

as a single intervention. From the single intervention studies, there was an improvement in coverage with a 

median change of 10% improvement (with a range from -15% to 29%). One economic analysis estimated an 

adjusted cost-effectiveness ratio of this intervention at US$43 per additional vaccination. The review concluded 

that out-of-pocket costs for vaccinations are effective in improving coverage. 

 

This review also identified the effectiveness of expanding access to healthcare (144). It identified 25 studies on 

this topic and 16 qualified for review. Types of expanded access included drop-in clinics, increased hours on 

nights and weekends, providing vaccinations in emergency departments, dedicated clinics, special vaccination 

appointments, vaccination of in-patients, and transport assistance. Overall there was a median percentage point 

improvement in coverage of 10% ( with a range of -8% to 35%). There was one economic evaluation that gave 

an adjusted estimate of average programme costs based on that study at US$7.65 per vaccination delivered. 

The review concluded that there was strong evidence that expanding access to services as part of 

multicomponent services was effective, but there was insufficient evidence to assess the intervention by itself. 

 

In the US setting there are vaccination-promoting strategies set for low-income target populations in nonmedical 

settings, called Women, Infant and Children settings (WIC). The WIC is the largest point of access to health-

related services in the US for low-income pre-schoolers and services over 45% of the US birth cohort, involving 

food vouchers, and a range of health status evaluations. This review identified 10 historic studies in this setting, 

which used a mixture of interventions, including education, assessment, referral free vaccinations, and 

transportation assistance (144). Overall, these studies showed immunisation coverage improvement of 4% to 

34%. Two economic evaluations of these interventions gave adjusted cost-effective ratios from $34 to $84 for 

each fully vaccinated child. The review concluded that there was sufficient evidence to show that interventions in 

these settings are effective in improving immunisation coverage. 

 

Interventions in child-care centres involve efforts to encourage immunisation for children younger than five years 

of age. This includes assessment of the child’s immunisation status at entry, and/or on various time points, 

education or notification for parents, and possibly on site vaccination services. The 2000 systematic review only 

identified one study in this area and it was not adequate for review so was unable to make any conclusive 

statement on the effectiveness of these interventions. This review also identified 10 studies on the topic of 

vaccination policy requirements for school or childcare attendance, of which 9 were considered eligible for 

review (144). Three studies, all from North America, looked at outcomes and found a median change of 15% 

improvement in coverage with a range of 5% to 35%. The review concludes that there is sufficient evidence that 

vaccination requirements for child care and school are effective in improving coverage rates. 

 

The historic systematic review identified 15 studies on the topic of home visiting to immunise, of which 7 were 

eligible for inclusion (144). When evaluating multicomponent strategies that included home visiting, there were 

changes in coverage ranging from 2% to 20% with a median of 13% improvement. Two studies with home 

visiting alone as an intervention found changes in coverage of -1% to 10%. Four economic evaluations showed 

adjusted cost-effectiveness ratios ranging from US$513 to US$13,020 per additional vaccination. The review 
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concluded that home visiting interventions are effective in improving immunisation coverage. However, they can 

be highly resource-intensive relative to other available options for improving vaccination coverage. More recent 

literature has reviewed home visiting as a strategy and concluded that home visits are likely to be more cost-

effective when used as part of a multicomponent intervention. Refer below (158,159). 

 

Hambridge et al (150) in the USA used a USA stepped intervention programme in which home visits are utilised 

for children who have still missed immunisation events despite earlier, less costly, and less intense interventions; 

and Kolsa et al (149) in another USA intervention study used home visiting following a provider chart audit and 

parental recall when children were still unimmunised. 

 

3.4.4.3 System and Provider-based interventions to improve the uptake of immunisation 

3.4.4.3.1 Results 

In this category there was one overview systematic review article covering the whole theme; 6 articles focused 

on measuring and monitoring approaches; one article on provider recall/reminder systems; 2 articles on provider 

incentives, 2 on provider roles; 2 on provider education; 3 articles on supervision/support to providers and 3 

articles on clinic-based interventions. In total there were 20 identified articles in this category. Results are 

presented in Table 3.10. 
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Table 3.10: International studies since 2007 focusing on intervention studies that use system and provider based interventions to obtain high immunisation coverage 

Reference Country Type of Research Participants & settings Aims Associations with 
immunisation coverage 

Key Findings 

Lewin 2008 

(153) 

International, low 

and middle-income 

countries 

Cochrane systematic 

review 
20 reviews 

To summarise the evidence of the 

effects of health system 

arrangements and implementation 

strategies for PHC quality. 

N/A 

Financial incentives can work but 

can have undesirable outcomes. 

Task shifting to lay providers can 

improve HR shortfalls, quality 

strategies modest impacts on PHC 

quality 

Measuring and monitoring 

Bosch-

Capblanch 2009 

(62) 

Low income 

countries 

Randomised 

observational study of 

use of a performance 

measurement 

intervention 

41 countries, 1082 primary 

healthcare units in 188 

randomly selected districts 

To measure the accuracy and 

quality of immunisation information 

systems in GAVI eligible countries. 

50% countries had verification 

factor (VF) of accuracy less 

than 80%, nine consistently 

high VF 

The data quality audit tool is an 

effective diagnostic tool to identify 

performance issues in immunisation 

systems 

Ivers 2012 (160) International 
Cochrane systematic 

review 

149 studies, of audit and 

feedback interventions 

To assess the effects of audit and 

feedback on healthcare 

professional and patient outcomes 

Variable 

Feedback may be more effective 

when baseline performance is low; 

the feedback is from a colleague or 

supervisor, provider more than 

once, in writing and verbally, 

includes clear targets and action 

plan 

Kolasa 2010 

(159) 
USA 

Observational 

intervention study 

610 children not up to date 

at 10 months, large US city 

To examine the impact of provider 

chart audits and parental outreach 

services to improve coverage 

Provider chart audits improved 

data completeness by 64%. 

Audits improve immunisation 

records. Outreach services are 

effective for timeliness but no 

evidence for reducing overall 

coverage outcomes 

Schauer 2009 

(161) 
USA 

Observational study of 

an intervention 

All children 24 years of age 

in one district 

To measure the progress towards 

an effective immunisation 

information system 

Increased measurement of 

immunisation completeness 

rates for 58% to 64% 

A district-wide register can 

effectively measure achievements 

for population-base objectives 

Stein-Zamir 

2010 (127) 
Israel Review article 

Nationally all children 2 

years of age 

To report on the effectiveness of 

the use of an NIR 

National coverage at 2 yrs of 

age 93% DTP-IPV, 94% 

MMR1. 

The implementation of a 

comprehensive national register 

enables effective immunisation 

coverage, reporting and monitoring 
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Reference Country Type of Research Participants & settings Aims Associations with 
immunisation coverage 

Key Findings 

Tatineni 2009 

(162) 
India 

Observational study of 

an intervention 

698 children 12 – 23 months 

in one district 

To measure the effectiveness of a 

multicomponent intervention 

(REACH) that electronically 

records information and enables 

tracking 

98% complete immunisation cf 

to 43% in those outside the 

intervention district 

Information technology combined 

with action orientated use of the 

data can result in significant 

improvements in immunisation 

coverage 

Provider recall/reminder systems 

Ahlers-Schmidt 

2012 (112) 
USA 

Randomised 

controlled trial 

90 mothers of new-born 

infants born in one urban 

hospital 

To pilot the effectiveness of a text 

reminder for completing 

immunisation events 

No statistical difference in 

immunisation coverage at 2, 4, 

and 6 months of age. 

Text messaging appears well 

accepted, numbers too small to 

know if it is effective in improving 

immunisation timeliness or coverage 

Provider incentives  

Lewin 2008 

(153) 

International, low 

and middle-income 

countries 

Cochrane systematic 

review 
20 reviews 

To summarise the evidence of the 

effects of health system 

arrangements and implementation 

strategies for PHCquality. 

N/A 

Financial incentives can work but 

can have undesirable outcomes. 

Task shifting to lay providers can 

improve HR shortfalls, quality 

strategies modest impacts on PHC 

quality 

Witter 2012 

(163) 

International, low 

and middle-income 

countries 

Cochrane systematic 

review 
9 reviews 

To review the effect of paying for 

performance to improve the 

delivery of healthcare in low and 

middle-income countries 

N/A 

Generally poor quality evidence and 

variable outcomes. Unable to draw 

conclusions 

Provider roles  

Lewin 2008 

(153,164) 

International, low 

and middle-income 

countries 

Cochrane systematic 

review 
20 reviews 

To summarise the evidence of the 

effects of health system 

arrangements and implementation 

strategies for PHC quality. 

N/A 

Financial incentives can work but 

can have undesirable outcomes. 

Task shifting to lay providers can 

improve HR shortfalls, quality 

strategies modest impacts on PHC 

quality 

Patel 2010 

(164) 
India Review article 57 articles 

To summarise the evidence for the 

role of community health workers 

in improving immunisation 

coverage in rural India 

 

No measurements 

Limited quality of studies. CHWs 

make diverse contributions, but 

overall are likely to improve 

immunisation coverage 
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Reference Country Type of Research Participants & settings Aims Associations with 
immunisation coverage 

Key Findings 

Provider education 

Giguere 2012 

(165) 
International 

Cochrane systematic 

review 

45 studies, 14 RCTS and 31 

interrupted time series 

To assess the effect of printed 

educational materials on the 

practice of healthcare 

professionals and patient health 

outcomes 

Median absolute difference in 

practice outcomes 0.2 

The use of printed educational 

materials may slightly improve 

health care professional practice, 

but no clear established outcomes 

on patient outcomes. 

Uskun 2008 

(166) 
Turkey 

Intervention 

experimental pre-test 

post-test design 

229 HCWs in PHC centres 

To evaluate the effectiveness of 

an intervention to increase PHC 

worker knowledge on 

immunisation coverage. 

Significant increase in 

knowledge and childhood 

immunisation coverage (p< 

0.001) 

Intensive training improves HCW 

knowledge and immunisation 

coverage Important factors include 

performance of trainers, gender, 

profession, content of training 

Supervision/support to providers  

Babu 2011 

(167) 
India 

Intervention study, 

pre-post design 

Intervention strategy across 

all services in a district. 

Outcomes coverage 

estimates children 0 – 2yrs 

To evaluate the effectiveness of a 

package of supportive supervision 

to improve immunisation coverage 

rates 

DTP3 coverage 25% prior to 

intervention, 84% after, 

measles 15% prior and 81% 

post. 

 

Supportive supervision appears 

effective – utilising clear job 

descriptions, mentoring, 

assessments, diaries and reporting, 

training, and ‘handholding’ 

 

Boom 2010 

(168) 
USA 

Intervention study, 

pre-post design 

83 Paediatric and family 

medicine practices in a large 

urban centre 

Evaluating the effectiveness of 

academic detailing as an 

intervention to improve 

immunisation coverage levels 

Immunisation rates for children 

12 – 23 months increased by 

1% post the intervention 

Office-based interventions are not 

sufficient alone to significantly 

increase immunisation coverage 

Djibuti 2009 

(169) 
Georgia 

Control study of a 

district intervention, 

pre-post design 

15 intervention districts, 15 

control districts 

To evaluate the effectiveness of a 

multicomponent intervention using 

supportive supervision 

Significantly less vaccine 

wastage and higher DTP3 

rates 

 

 

 

Provider-based interventions can be 

effective in improving immunisation 

programme functioning 
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Reference Country Type of Research Participants & settings Aims Associations with 
immunisation coverage 

Key Findings 

Clinic-based interventions 

Ali 2009 (170) Australia 
Intervention study, over 

one year time period 

24 General Practices in Central 

Sydney with < 90% coverage 

rates for children < 2 yrs 

To assess the effectiveness of 

practice-visiting to give guidance 

and support 

% practices with 

coverage >90% 

increased from 30.4% to 

68.2%. 

Most common barriers to 

immunisation coverage were 

reporting issues. Regular support 

visits helpful. Other identified 

barriers; management support, 

knowledge transfer and staff 

turnover, streamlining processed 

Hambidge 2009 

(158) 
USA 

Randomised controlled 

trial 

811 infants to 15 months, urban 

hospital 

To test a stepped intervention of 

reminder/recall/case management 

to increase Well Child visits and 

immunisation rates 

Intervention infants 

fewer days without 

immunisation coverage 

(109 vs 192 days). 

A stepped intervention study can 

improve immunisation coverage. 

Roberts 2011 

(126) 
USA Observational study 

Six Paediatric practices in one 

area 

To identify key components in 

quality improvement at the practice 

level for immunisation delivery 

Not measured 

Quality improvements that may be 

effective include improving the 

accuracy and location of records 

and provider prompting. 
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3.4.4.3.2 Discussion 

Historic studies have shown the importance of provider-base interventions, particularly focused on effective 

measuring and monitoring. This was seen with a US study using a national measurement tool (the Clinic 

Assessment Software Application from the CDC) in a practice: comparing it with a chart review showed there 

was a significant underestimation in coverage using this tool which appeared to be due to over stringent 

inclusion criterion, different dosages for different vaccine brands, and the wide range of acceptable ages (171). 

The authors commented that different methods of calculation may cause as much as 20% difference in 

immunisation rates for the same population groups, which may then lead to vastly different responses and 

interventions. Alongside, measuring the importance of assessment and feedback has been well demonstrated. 

Provider-assessment and feedback involves retrospective evaluation of provider performance in delivering 

national schedule vaccines to a population. It can also involve activities such as incentives or benchmarking, 

where performance is compared to a goal or standard. The 2000 systematic review identified 27 studies, of 

which 14 qualified for review, most of which were part of multicomponent studies (144). They commented that 

the assessment and feedback components were not well described in detail. One study found that assessment 

and feedback to individual physicians may be more effective than feedback to the chief or service, but there may 

have been alternative explanations for this finding. Overall, the studies demonstrated increases in immunisation 

coverage from 15 to 43% with a median of 16% improvement. Using assessment and feedback as part of a 

multicomponent strategy gave improvements of 1% to 43% coverage with a median of 17%. The review 

concluded that there was strong evidence that assessment and feedback of vaccination coverage information to 

providers was effective in improving coverage.  

 

The 2008 Cochrane analysis of 20 review articles that looked at interventions to improve the delivery of cost-

effective interventions at the primary care level in low and middle income countries reached conclusions around 

the type of programmes used (153). They noted that multiple vertical programmes can lead to duplication of 

services, fragmentation and inefficiencies. However they concluded that interventions to improve integration of 

services have not been evaluated adequately.  

 

I. Measuring and monitoring 

An important aspect of improving coverage is the ability to measure for monitoring purposes. The WHO has 

created an audit tool called the Data Quality Audit (DQA) for low income countries to be able to compare data 

collected from health service records of immunisations administered with reports of immunisations at the central 

level and to also collect quality indicators of the reporting system. The DQA was reviewed in 41 countries and 

1082 primary healthcare centres in randomly selected districts (66). Overall results showed that nearly half of the 

countries have significant challenges with accuracy of data and the DQA was able to identify data quality 

challenges at all levels of their services. DQA also identified good performance which can be used as a useful 

feedback tool.  

 

The effectiveness of measuring and responding to data was shown in an Indian intervention study in 2007. 

Responding to the challenge of low immunisation coverage and poor information, an intervention was 

implemented for 698 children aged 12 to 23 months in rural Andhra Pradesh, with the implementation of the 

Rural Effective Affordable Comprehensive Healthcare (REACH) project, which involved recording individual 
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children’s immunisation status, tracking, and offering immunisation (162). This simple recording and tracking 

intervention resulted in improving immunisation coverage rates from 43% to 96%. 

 

Focusing on higher income countries, the Wisconsin Immunisation Registry in the US was introduced with the 

aim of measuring achievements of population-based objectives to gain high immunisation coverage (161). By 

the end of 2008 across Wisconsin, there was a rise in fully immunised at two years of age from 61(86%) of the 

counties and completion rates increased overall from 58% to 64%. This study reports that an immunisation 

register can be a powerful tool to measure coverage among local populations, assess improvement towards 

contract objectives and target resources towards pockets of need. A similar strategy in Israel has seen the 

launch of an NIR in 2008. A 2010 review reports on progress towards a comprehensive national register and 

reports the importance of this in a national strategy to monitor and respond to immunisation coverage in Israel 

(127). 

 

A USA study delivered an intervention comprising provider chart audit followed by telephone, postcards and 

home visits (159). They focused on 5610 children not up to date at 10 months of age living in urban Philadelphia. 

Following a provider chart audit, 64% of those originally identified were actually found to be up-to-date. Half of 

the remaining children not up to date were reached with the outreach intervention by 13 months of age; however, 

it was noteworthy that most of these children were again not up to date by 19 months of age. A 2010 Cochrane 

publication identified 140 studies where the primary focus was on audit and feedback to improve health 

professional practice or patient outcome (160). Of these 82 comparisons from 49 studies were identified and 

analysed. Overall findings showed a significant gain in desired outcomes with the weighted median adjusted risk 

difference (RD) of 4.3% (95% CI 0.5 – 16%) for an increase in healthcare provider behaviour change. 

Multivariable regression analysis indicated that the most effective feedback occurs when the baseline 

performance is low to start with, the source is from a supervisor or colleague, the intervention is provided more 

than once, delivered in verbal and written formats and includes targets and an action plan. 

 
II. Provider recall/reminder systems  

Historically, recall and reminder systems have consistently been shown to be effective in improving immunisation 

coverage. The 2000 systematic review identified 60 studies, of which 42 qualified for review on this topic (144). 

They estimated a median percentage point gain in immunisation coverage of 16% with a range of -8% to 47%. 

They found there was strong scientific evidence for the effectiveness of reminder and recall in improving 

immunisation coverage. A further 11 studies were reviewed that focused specifically on the economic evaluation 

of reminder/recall interventions. The adjusted cost-effectiveness ratios for single component interventions range 

from US$3 per additional vaccination to US$46 per vaccination, with a median of US$9. The review concluded 

that there was strong evidence that provider reminder/recall interventions are effective in improving coverage. 

 

A US study piloted a text reminder intervention with the aim to improve the uptake of immunisation at the 2, 4 

and 6 month visits (172). There were 90 participants were divided randomly into either the intervention which 

was a text message reminding the parent prior to the immunisation due date or the control group. The results 

suggested greater numbers of intervention children received their due immunisation events on time, but the 

study was underpowered to be statistically significant. The authors also reported problems around managing the 

technical side of text messaging and telephone usage. There was strong parental support for the initiative with 

88% reporting text messaging very helpful and 17% somewhat helpful. 
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III. Provider incentives  

The 2008 Cochrane review of 20 studies that focused on the effects of health system arrangements in improving 

primary health care concluded that financial incentives can be used to influence provider (and patient) behaviour, 

but can also have undesirable side effects (153). A further Cochrane study published in 2013, reviewed pay-for-

performance approaches to delivering health interventions in low and middle income countries (173). Pay-for-

performance is defined as where financial or other rewards are given to patients, providers or healthcare 

systems. Overall, nine studies were reviewed and the conclusions were that the quality of the evidence was 

generally very poor, and the outcomes varied considerably with a wider range of settings, so no generalisable 

conclusions could be drawn. 

 

IV. Provider roles  
Standing orders are interventions where non-physicians can prescribe and/or deliver vaccines to populations by 

protocols without direct physician involvement at the time of the delivery of the event. The historic systematic 

review of 2000 identified 16 studies, or which 11 qualified for a review (144). Of these, six evaluated standing 

orders alone and five were multicomponent interventions. Standing orders were found to improve vaccination 

coverage in adults. A single study showed ‘modest’ declines in missed opportunities to vaccinate for children. 

The review concluded that there was insufficient evidence to assess the effectiveness of standing orders to 

improve vaccination coverage in children.  

 

More recently, the 2008 Cochrane review looking at interventions that can strengthen health systems concluded 

that task-shifting between healthcare providers, such as from doctor to nurse and from health care professionals 

to lay providers, may offer opportunities for addressing human resource challenges and expanding primary 

healthcare (153). 

 

In the context of low income countries, India has focused on a national strategy on moving resources to creating 

more Community Health Workers (CHWs), particularly to assist immunisation programmes in rural regions. 

While the number and quality of available studies makes it difficult to assess effectiveness, one review article 

comments that CHWs make diverse contributions towards strengthening immunisation programmes in India and 

should be considered as an important component part of strategies (164).  

 

V. Provider education  

The historic systematic review identified six studies on this topic, of which four qualified for the review (144). The 

authors concluded that there was insufficient evidence to assess the effectiveness of education-only 

interventions because of the small number of studies and design limitations. A 2001 published Cochrane review 

looked at interventions for improving coverage of immunisation in children 0 to 4 years in low and middle income 

countries (145). The authors reviewed six studies, of which four were considered to be at high risk of bias. They 

concluded that facility-based health education may improve the uptake of the infant vaccines coverage with a 

Risk Ratio of 1.18 (95% CI 1.05-1.33). However, a stronger effect with improving immunisation coverage is seen 

with a combination approach that also includes redesigned immunisation record cards giving a RR of 1.43 (95% 

CI 1.01 to 2.02). 
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More recent literature has demonstrated the effectiveness of good provider training. This was shown in an 

intervention study in Turkey undertaken in 2004, which undertook intensive training of 229 primary healthcare 

workers with eighteen workshops over a period of around a year (166). The intervention significantly increased 

knowledge (p<0.01) and also increased vaccination coverage for all childhood vaccines (p < 0.001). A Cochrane 

review of the benefits of printed education material for healthcare professionals for improving professional 

practice patient health outcomes reviewed 44 studies and concluded that professional education material slightly 

improved professional practice (standardised median change in level = 1.69) (165). They were unable to 

ascertain which characteristic particularly influenced their effectiveness.  

 

VI. Supervision/support to providers 

Focusing on improving support and mentoring to providers was shown to be effective in an intervention study in 

the Karnataka state of India (167). This region was purposely chosen as an area with low immunisation 

coverage and poor service implementation. The intervention chose a range of activities including clear job 

descriptions, mentoring, assessing work performance, diaries and reporting, training and support, which was 

delivered through supportive supervision to primary healthcare providers. The results showed significant 

improvements in immunisation coverage for all three primary events groups (P<0.001). This intervention was 

directed at a catch up campaign and coverage appeared to increase from 28% for the BCG, 25% from the DTP3 

dose and 15 % for the measles 9 month event to 100% for all three measures in the seven participating areas. 

 

Supportive supervision is defined as a one-on-one process to focus on the identification and resolution of 

problems, promote quality and improve standards, teamwork and better communication in teams. A study from 

Georgia designed a multicomponent intervention to improve childhood immunisation rates (169). A component of 

this was supportive supervision for immunisation programme managers and healthcare providers and compared 

15 interventions to 15 control districts. The authors were unable to qualify the gain from supportive supervision, 

but concluded that supportive supervision does have independent positive effects on immunisation programme 

uptake. 

 

A US intervention study in metropolitan Houston focused on using peer academic detailing (168). The authors 

defined academic detailing as a form of continuing medical education (CME) in which a health educator visits a 

health professional and the clinic staff in their office setting to provide a brief education intervention on 

designated topics. This study recruited ultimately 189 practices from an original database of 852, randomly 

allocated to intervention or control and used an education team of a doctor, a nurse, and an office manager to 

deliver 83 peer education sessions. At baseline 59% of control and 59% of intervention practices met the up-to-

date criteria for immunisation coverage for children at 12 to 23 months of age. At one year post intervention, 

there was a 1% improvement in coverage for the intervention group and a 3% reduction in coverage for the 

control group. The improvement was minimal and the authors recommended that future interventions should 

incorporate multiple visits and include motivational approaches utilising baseline coverage data and incorporate 

them into a multicomponent approach.  

 
VII. Clinic-based interventions 

An Australian study focused on a locality in central Sydney that had lower immunisation coverage rates for the 

childhood programme than the national average (170). They selected practices with less than 90% of children 

fully immunised at the age of two years. They undertook an intervention that involved semi structured interviews 
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with all the key practice staff. A qualitative analysis of the results identified a range of modifiable practice 

systematic issues. There was no report on whether this intervention improved outcomes.  

 

A US quality intervention published in 2011, using quality improvement principles, was undertaken in a 

convenience sample of six paediatric practices that were part of the South Carolina Paediatric Practice Network   

(174). Initial surveys were undertaken with the practices with questions around immunisation assessment, record 

keeping, missed opportunities, and prompting. Following this research, staff visited to directly observe processes 

and review patient charts. Four of the six practices reported that they prompted the needed immunisation at sick 

visits, but on observation, only one practice did. There was considerable variation within practices, multiple forms 

and poor recording of immunisation events making it difficult to determine immunisation status for individual 

children. The authors concluded that survey responses do not always reflect actual practice and direct 

observation was a useful part of developing effective quality interventions. 

 

A nice example of a tracking and case management intervention was undertaken with a US study undertaking 

what they called a ‘stepped intervention study’ which was a randomized controlled clinical trial involving 811 

infants born in an urban hospital in Denver and followed through till 15 months of age (158) The intervention 

involved three steps. The first step was that all infants were given language-appropriate reminder postcards for 

every Well Child visit. Step two was that infants who missed an appointment had telephone reminders plus 

postcard and telephone recall, and step three,was for infants still behind on their immunisation and Well Child 

visits after the first two steps and involved intensive case management and home visits. Infants in the 

intervention arm had fewer days without immunisation coverage in the first 15 months of life (109 versus 192 

days, p<0.01), were more likely to have 5 or more Well Child visits and were more likely to be up-to-date with the 

12-month immunisations. The cost per child overall was US$23.30 per month. 

 

3.4.4.4 Multicomponent interventions designed to improve the uptake of immunisation services 

3.4.4.4.1 Results 

There were 5 articles identified in this category. Refer results in Table 3.11. 
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Table 3.11: International studies since 2007 focusing on intervention studies that use multicomponent interventions to obtain high immunisation coverage 

Reference Country Type of Research Participants & settings Aims Associations with 
immunisation coverage 

Key Findings 

Findley 2008 

(175) 
USA 

Retrospective 

observational 

intervention study, 

Urban Latino community, 

children up to 2 years of 

age 

To assess the effectiveness of 

a comprehensive, coalition-led 

community-based 

immunisation programme. 

Children enrolled 53% more 

likely to be up to date cf to those 

in non-intervention 

A multicomponent intervention that includes 

provider education, outreach and reminders is 

effective in improving immunisation coverage. 

Igarashi 2010 

(176) 
Zambia 

Time lag Intervention 

study 

Two intervention districts 

in urban area, 500 

caregivers of children 12 – 

23 months 

To assess the impact of an 

integrated community-based 

child health intervention 

(Growth monitoring 

Programme Plus) on 

immunisation coverage rates. 

Immunisation coverage 

increased significantly after the 

initiation of the intervention p = 

0.011 

An integrated community based programme 

that includes more frequent and more 

comprehensive e primary health care services 

can improve immunisation coverage 

Uddin 2012 

(177) 
Bangladesh 

Intervention study, pre 

and post design 

Children 12 – 23 months 

in a rural area, 4 sub-

districts 

To assess the effectiveness of 

a multicomponent intervention 

comprising service provider 

training, a screening tool, 

social support group for social 

mobilisation 

Significant increase in coverage 

from baseline to completion of 

intervention p<0.001 

A multicomponent intervention that included 

provider training, policy and geographical 

boundary changes, screening checklists, 

community support groups and modified 

immunisation sessions can significantly 

improve immunisation coverage 

Uddin 2010 

(178) 
Bangladesh 

Intervention study, pre 

and post design 

Two urban slums, infants 

12 – 23 months 

To assess the effectiveness of 

a multicomponent intervention 

comprising service provider 

training, a screening tool, 

social support group for social 

mobilisation 

Baseline immunisation 43%, 

post intervention 99% 

A package of interventions which includes 

service provider components and social 

mobilisation can be very effective at improving 

immunisation coverage 
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3.4.4.4.2 Discussion 

Table 3.11 lists the more recent literature on multicomponent interventions published since 2007 (89,166-168). 

Multicomponent interventions include education to target populations and sometimes to immunisation providers 

alongside at least one other activity to improve immunisation coverage. Briss et al, in the historic systematic 

review in 2000, identified 34 studies of this nature, of which 17 qualified for review (144). Interventions included 

community or client education, also client reminders, provider education, expanded hours or access in clinical 

settings, provider reminders, reduction of out-of-pocket costs, client-held records, medical and psychosocial 

assessments, nutrition services, and home visits. Fifteen of the studies that reported vaccination coverage 

measures found changes in coverage ranging from -4% to 29% with a median of 21% in follow-up times up to 5 

years later. Two studies undertook economic evaluations of multicomponent interventions, including education, 

and estimated that the average programme costs per child vaccinated was US$23. The data did not allow 

attribution of the portion of the overall effect to individual components. 

 

An intervention study in Bangladesh, a low income country setting, in 2009 focused on improving coverage in 

rural hard-to-reach areas (177). They utilised a multicomponent package approach which included higher level 

policy, provider, service delivery, and community mobilisation. All the interventions included policy changes 

around geographic areas and provider training and there were two different arms; one used community support 

groups and extra immunisation clinics while the other arm instigated provider screening checklists. Both 

interventions were highly effective at increasing coverage for infants of 12 to 23 months from around 50% fully 

immunised at baseline to nearly 90%. The relative contribution of each intervention was not able to be 

ascertained. A similar approach was delivered in two urban slum areas in Bangladesh utilizing a similar package 

of extra clinics, service provider training, a provider screening too,l and community support for social mobilisation 

(178). This study showed a 33% reduction in drop-outs and increase in vaccination of children, particularly those 

of working mothers, from initially only 14% immunised to 99%. The authors recommend a package of 

intervention as the most effective strategy. 

 

The advantage of integrating immunisation programmes with effective other child health approaches was 

demonstrated in an urban Zambian study, which demonstrated higher immunisation coverage was obtained 

when implementing an immunisation programme that had been integrated into a community-based child health 

approach called the Growth Monitoring Programme Plus, the local version of the international Integrated 

Management of Childhood Illnesses (IMCI) programme (176).  

 

Finally, a multicomponent intervention in a high income country is reported in a US study using a retrospective 

matching birth cohort design to evaluate a multicomponent intervention focused on improving child vaccination 

rates in a Latino, low socioeconomic area of New York City (175). The intervention was developed with a 

partnership of local key stakeholders, including health, education, social services, housing, health insurance, and 

child and parenting programmes. It consisted of packaging community-appropriate immunisation promotion 

materials, trained peer health educators, implemented personalised immunisation outreach and promotion 

services within social service and education programmes, outreach, education, reminder to parents, and 

supported provider immunisation delivery. Prior to the intervention, the childhood immunisation rates of infants 

aged 19 – 35 months was around 57%. Between April 1999 and September 2003 10857 births were identified. 

There was an 11.1% gain in immunisation coverage for the children engaged in the intervention over the control 
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children and an improvement in timeliness of delivery by 11 days overall. Results remained significant three 

years later. The authors commented that a community-driven comprehensive immunisation – promotion 

intervention is effective. The identified major attributes of success included community ownership of the 

programme, integration of the promotional material into the social service and education programmes, training 

and use of peer educators, intense parental education and empowerment/support, and culturally appropriate 

reminders designed as a result of the intervention. 

 

3.4.4.5 Interventions designed to improve the uptake of immunisation services: Summary 

Just as there are a range of barriers to gaining high immunisation coverage, there is no one single intervention 

that can be delivered alone to achieve maximum coverage rates. Recognising that this is a complex mixture of 

social and physical environmental factors, governance and health system factors, any intervention has to work 

alongside all these factors. 

 

At the community level, interventions that have been shown to be effective that are focused on increasing 

community demand are community campaigns and use of social media. Campaigns have been shown to be 

particularly effective in low income countries for one off catch-up programmes. Their role in the maintenance of 

on-going immunisation programmes is less clear and is probably more about effective on-going community 

engagement. There is a need to take an effective approach to social communication as an important aspect to 

maintaining community confidence in an immunisation programme.  

 

Education at the community level has not been shown to be an effective strategy in isolation, but may be 

effective as part of a wider multicomponent intervention. One-on-one education to parents has also not been 

shown to be effective and the sensible suggestion by the Kaufman Cochrane review is that this may be more 

effective incorporated into healthcare encounters. 

 

Client incentives appear to be at times effective and cost efficient, particularly for areas of low immunisation 

coverage in low income countries. Their effectiveness elsewhere is less clear and at times may produce 

undesirable effects.  

 

Effective use of client records is an important strategy in low income countries, but probably less relevant to 

higher income countries where health provider records and recall systems are more adequate and integrated.  

 

Reducing up-front costs to the client and expanding access to services are important and effective interventions, 

particularly to overcome the barriers for families and communities in poverty. Some US data suggest that 

vaccination can be effective in non-medical settings for low income families; this has not been shown in other 

high income countries. Home visiting is an effective strategy, but extremely resource-intensive. It is most cost-

effective as part of a multicomponent strategy in a step-wise intervention approach where structural and provider 

interventions are delivered first, followed by home visiting for those who did not receive immunisation services 

with the first step interventions. 

 

Interventions at the provider level have the strongest evidence for effectiveness. Important elements include 

effective service integration both at the vertical and horizontal level, with effective governance, strong 
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programme infrastructure, engaged stakeholders with functional relationships, and effective data collection and 

usage for planning and decision-making. 

 

The ability to measure and monitor is a core ingredient for an effective programme, for measuring, monitoring, 

and feedback at the programme level as well as for the ability to know the individual child’s records and give 

timely reminders to the family.  

 

There are many aspects at the provider systems level that make a difference to gaining high immunisation 

coverage of their population. Audit and feedback have strong evidence for their effectiveness, the most effective 

when starting from a low baseline. Functioning recalls (precalls) and reminders that work for the community they 

are being delivered to are highly cost effective. Well delivered support and supervision programmes can be 

highly effective, probably more so if part of multicomponent approaches. Provider education needs to remain a 

component in effective programmes, but has little effect alone.  

 

A range of multicomponent interventions have been shown to be effective. These include variable mixes of 

system changes, including policy change, community empowerment, community and client education, reducing 

costs to clients, expanding services, improving record keeping, reminders and audits, peer educators, 

supervisory visits, provider education, and outreach or home visiting. Interventions that integrate with other 

effective child health programmes and those that use community empowerment utilising community driven 

models appear effective when well designed. 

 

3.5 Recommendations 

Synthesising the findings from the above literature review, there are common themes with respect to factors that 

can improve immunisation coverage and/or timeliness of delivery. The US Task Force on Community Preventive 

Services undertook an international review of evidence and reported on the findings in 2000 (128). Their major 

conclusion was that improving coverage in impoverished urban communities should be a priority and the 

recognition that utilising the knowledge with local approaches is necessary; therefore applying local experience 

is important. They created a list of recommendations based on the strength of the literature (128). 

 

• Increasing community demand for vaccination through: 

• Client recall/reminder systems 

• Multicomponent interventions that include education 

• Enhancing Access to Vaccination Services through: 

• Reducing out-of-pocket costs 

• Expanding access in health care settings 

• Provider based interventions: 

• Reminder/Recall systems 

• Assessment and feedback for providers 

• Standing Orders 
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Recognising immunisation coverage equity gaps within populations as an important part of an effective system 

needs also to be stressed. Semali et al highlighted the importance of governance and effective health systems to 

monitor for and respond to equity gaps (78). 

 

A summary article by Diekema in 2012 reviewing the published literature on improving immunisation coverage 

concluded that firstly, socioeconomic barriers and disincentives to immunisation need to be overcome (110). 

This includes removing cost and travel barriers to accessing health care and could consider positive financial 

incentives to encourage update, as has occurred in Australia. Secondly, they recommend school-entry 

requirements as per the system in the US be strengthened and reinforced, including taking a tighter approach to 

obtaining of exemptions. Thirdly they recommend focusing on reducing misinformation promptly and 

aggressively. They also suggest, fourthly, giving attention to clinicians to support them in learning to use the 

tools of persuasion effectively. The authors discussed the tension between data and facts and emotional 

appeals. A core element stressed is the importance of the health care provider (HCP) as the best opportunity to 

engage with parents and the importance of the trusting relationship in the patient-provider relationship.  

 

A very useful article, based on the experiences of immunisation coverage in the US, updates the 

recommendations from the US Task Force in 2000 and synthesises the research data to 2011 (129). The 

authors have created a list of 10 recommendations to improving childhood immunisation services which includes 

the need for comprehensive and consistent healthcare for all children, adequate financial reimbursement to 

providers with both direct and indirect costs recognised, effective integration of immunisation registers and 

records, collaboration between manufacturers and government to ensure secure vaccine supplies, open and 

transparent systems to maintain provider and community trust, support for ongoing education to providers, 

increasing communication participation, education and partnership, improving disease and immunisation 

coverage monitoring, supporting further research for development of new and improved vaccines and delivery 

mechanisms, and having greater transparency in vaccine research and development. 

 

3.6 Summary of Chapter 3 

There are multiple barriers to obtaining and maintaining high immunisation coverage. However, these are 

identifiable and all modifiable. A range of interventions has been shown to be effective in many areas, but these 

require coordinated efforts recognising the interconnected parts. Greatest gains are likely to be achieved through 

improvements in the health care systems, from the top-level governance and policy, through to effective service 

integration and then to the functionality of the provision of services with engagement of providers. Parent and 

child characteristics that can create barriers to uptake of immunisation services are important, but can often be 

mitigated by effective service provision. However, the service provision needs to be supported in a positive 

social environment to create and maintain the community confidence and hence demand for services. 
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CHAPTER 4 COMMENTARY ON THE PROGRESS IN 
INFANT IMMUNISATION COVERAGE AND DISPARITIES IN 

COVERAGE IN NZ FROM 2000 TO 2012 

4.1 Outline of Chapter 4 

The aim of this chapter is to present commentary on the progress and the challenges for immunisation coverage 

in the NZ childhood programme through the period 2000 to 2012. This covers the context of immunisation 

delivery in these years, the barriers to improvements, and progress over time. These articles summarise my 

research over this time period, which will be discussed in greater detail in the following chapters. 

 

 
Figure 4.1: Outline of Chapter 4 

 

4.2 Strategies to improve NZ Immunisation coverage: Commentary 2000 

In my role as the Medical Director of IMAC I initially wrote a short report to the MoH in 1999 in response to 

reports that immunisation coverage rates might have been dropping, outlining the issues and concerns. Refer 

Chapter 2 Section 2.3. I was then invited to submit a commentary paper on this topic. 

 

My first commentary article regarding the challenges, barriers, and ways forward was published in 2000 in the 

New Zealand Public Health Report (8), a journal designed for those involved in planning and delivering public 

health strategy and services in NZ. My co-authors were key stakeholders who well understood the challenges: 
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Dr Michael Baker, who was working as a public health physician for the national surveillance unit at the Institute 

of Environmental Science and Research (ESR); Dr Julia Carr, a public health medicine registrar and the main 

author on a 1999 National Health Committee report that reviewed national strategies to deliver immunisation to 

children who were under-immunised (53); and Dr Osman Mansoor, a public health physician who had been 

working for the MoH in charge of the NIP.  

 

4.2.1 Historically low immunisation coverage 

At this time there were no reliable regular childhood immunisation programme coverage estimates for NZ. The 

article summarised the known information on coverage. The 1991- 1992 national survey established that <60% 

of children were fully immunised by the age of two years. Furthermore there were significant ethnic equity gaps 

with coverage at two years of age at around 42% for Māori children and 45% for Pacific children. The North 

Health coverage survey of 1996 suggested small improvements with overall coverage rates at two years of age 

around 63%, with 45% for Māori and 53% for Pacific. The 1995 National Immunisation Strategy established a 

target of achieving 95% of two year old children fully immunised by the year 2000 (50), and NZ did not appear to 

be on track to reach this national target. 

 

The interpretation of the immunisation benefit subsidy (IBS) data was that there appeared to have been no 

improvement in coverage since 1996 (8). Estimates for 1997 to 1999 remained below those of 1996. It was not 

clear whether this was accurate or due to poor data.  

 

4.2.2 Inaccurate immunisation coverage data 

The only regular coverage estimates available were through accessing data from benefit claim forms which were 

likely to be unreliable data. These were forms that were submitted to claim the government subsidy (IBS) for 

each event. Refer 2.3 for a fuller explanation of this claiming system. The underlying issue was that these were 

claim forms designed for funding and not for the purpose of data collection. The main listed concern identified in 

the published literature for these data being unreliable was the low level of payment for the immunisation benefit. 

It had been shown that the reimbursement to the practice for the immunisation event was less than the cost to 

the practice of delivering the event (179) and lower than the claim for a child medical service. This may have 

encouraged a claim for medical services rather than IBS. It was unknown whether this was happening or not. 

Another possible error was the ticking of only one vaccine, even though three vaccines were given at the same 

time.  

 

With the 1996 schedule change, the relative order of the hepatitis B and  the combination vaccine of diphtheria-

tetanus-pertussis and haemophilus influenza type b (DTPH) on the claim form changed and there was a 

corresponding change in the relative coverage estimates for the two vaccines. This suggested an error was 

occurring. Because the primary motivation was to claim for funding rather than provide accurate information 

there was no incentive in the system to provide accurate data. Furthermore, the coverage estimate was 

calculated by the number of claims divided by the target population and did not distinguish catch-up doses given 

outside the target range. There were an increasing number of practices that worked with a different funding 

model under which they were called ‘capitated’ and were given bulk funding for services and hence did not claim 
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an immunisation benefit. These practices reported their immunisation coverage rates directly to the health 

authorities and this was combined with the benefit claim data. The accuracy of these figures also was unknown. 

 

Other sources had reported higher immunisation coverage. A survey done by the Plunket Society called the 

Plunket National Child Health Study followed up 4286 children born in 1990 to 1991 and found 83% were fully 

immunised by two years (180). However, the validity of these findings was questioned due to a high loss to 

follow up (181). A Christchurch cohort study and an IPA in Rotorua had both reported recent coverage rates of 

over 90% of children fully immunised by two years of age (182,183). The Rotorua estimate was based on 

enrolled children, however, not the total population in the area. 

 

4.2.3 Reasons for low immunisation coverage 

Possible explanations for flat or dropping coverage rates identified in the commentary article included: 

• Increasing public concerns about vaccine safety, highlighted by unfounded allegations that MMR 

vaccine was linked to autism and bowel disturbances.  

• Changes in funding and delivery of health services including uncertainly around the number of children 

in capitated practices, and possibly increasing proportions of children with no regular GP and hence not 

being counted. 

• No increase in the immunisation benefit payment despite increasing costs to the practices, reducing 

provider incentivisation to deliver immunisations. 

 

4.2.4 NZ strategy 

In 1993 the Public Health Commission had convened an expert group which reported back on immunisation 

(49). Refer 2.5.1. Based largely on this report, the Minister of Health launched the 1995 National Immunisation 

Strategy. Refer 2.5.2(50). There were several elements of the Public Health Commission’s report not included in 

this strategy. These included establishing the position of a national co-ordinator; exploring the use of financial 

incentives and performance feedback to improve provider commitment; exploring ways to reduce indirect cost 

barriers; and increasing the kinds and number of resources to educate parents about immunisation.  

 

By the time the strategy was launched the new schedule had already been decided upon, with some local 

coordinators already in place. Therefore, in effect, the only new strategies with potential to improve coverage 

were the new regulations which required immunisation checks on entry to an early childcare centre and school 

(Health (Immunisation) Regulations 1995), and the planned development of immunisation surveillance. However, 

the surveillance system did not materialise and no new resources were made available for the implementation of 

the new regulations, so it was therefore unsurprising that immunisation coverage had not improved. 

 

In this commentary article (8) we challenged the NZ government by pointing out that in contrast to NZ, the UK, 

the USA, and Australia had all seen improvements in their immunisation coverage rates. Australia in particular 

had introduced a national register in January 1996 which provided an effective recall and reminder system, 

improved surveillance, and provided an information base for the delivery of provider and parental financial 
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incentives. As a result they saw an increase in immunisation coverage from 64% to 85% fully immunised at two 

years of age over a two year period. Adding to the challenge for NZ, we included a comparison table of 

immunisation coverage from other Western Pacific countries and Pacific Island nations in which coverage 

estimates in 1998 for the three doses of pertussis vaccine in the primary course varied from the lowest rate of 

81% in NZ to 100% in most Pacific Island nations.  

 

4.2.5 Interventions to improve coverage 

We also reviewed the NZ and international literature around evidence on interventions to improve immunisation 

coverage and identified six recommendations that we considered to be both evidence-based and relevant to the 

NZ situation. The first recommendation was the establishment of a national immunisation coverage surveillance 

system and its role in implementing the other six recommendations, as shown in Table 4.1 which is reproduced 

from page 13 of the article (8).  

 
Table 4.1: Interventions recommended for NZ, source(s) of the recommendation and the role of a national immunisation 

coverage surveillance system 

Intervention Source of Recommendation Role of national immunisation 
coverage surveillance system 

Effective reminder and recall systems 

with every child on a primary care 

register 

HRAS, Can, NVC, UST, NHC 
Enhance enrolment on provider-based 

reminder/recall systems 

Coordinated outreach systems to 

follow up children who do not respond 

to recall 

HRAS, UST, NHC 

Identify children not covered by 

provider-based systems and those 

who have missed immunisation 

Feedback of provider performance, 

based on effective measurement of 

coverage and peer comparison 

UST 
Measure coverage at provider, 

regional and national level 

Financial incentives to providers 

and/or parents to increase demand for 

immunisation 

UST (parents) 

NHC (providers) 

Provide mechanism for calculating 

incentives 

Immunisation check at entry to schools 

and early childhood centres 
Can, UST, NHC 

Provide back-up source of individual 

immunisation information and means 

to analyse coverage at school entry 

Education to promote immunisation, 

using a variety of channels 
HRAS, NVC, UST, NHC 

Enable targeting and evaluation of 

interventions 

Key: HRAS: Health, Research and Analytical Services, New Zealand 1993 
Can: Canadian review 1994 
NVC: National Vaccine Advisory Committee, United States 1999 
UST: United States Taskforce 1999 
NHC National Health Committee, New Zealand 1999 
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4.2.6 Conclusions 

We concluded that immunisation coverage had failed to reach national targets. The most important factor that 

likely contributed to this was the lack of a population-based immunisation surveillance system. This would inform 

and assist to ensure all children receive reminders, enable co-ordinated outreach, and to give provider feedback 

of performance. We recommended further analysis as to why the 1995 recommendations had not achieved their 

intended outcomes of increasing the priority for families to complete immunisation courses and suggested there 

was inadequate resourcing of the policy. 

 

4.3 Strategies to improve immunisation coverage: Commentary 2004 

In February 2004 I published a commentary article in the New Zealand Medical Journal (184) in support of an 

article published in the same edition by Tim Jellyman and Andrew Ure (185). 

 

4.3.1 Attitudes to immunisation: a survey of health professionals in the Rotorua District 

Drs Jelleyman and Ure had recognised that previous studies identified the attitudes and practices of healthcare 

providers as a more important determinant of immunisation rates than parental attitudes. To look at this in the 

NZ context they circulated a paper-based questionnaire to 278 healthcare professionals in the Rotorua region, 

including GPs, PNs, secondary service (hospital-based) doctors and nurses, public health nurses, preventive 

child health (Plunket) nurses, and community workers working with Māori children (Tipu Ora Kaitiaki). This 

survey had an 85% response rate. The authors acknowledged the potential bias based on self-reporting. Overall 

the respondents showed a strong support for recommending immunisation, with 94% supporting childhood 

vaccinations and 91% supporting science as the most important basis for recommendations. However significant 

areas of uncertainly were identified with differences between providers. Of note was that hospital-based 

providers appeared less confident around the scientific basis for immunisation. Just over one in ten (11%) of 

respondents felt there were unacceptable dangers, and 17% were unsure of the dangers of vaccination. While 

respondents generally felt that quality scientific research was the most important basis for recommending 

vaccinations, 36% were not sure if the MMR vaccine was a cause of autism or Crohns disease. At this point in 

time there was available scientific literature that had clearly demonstrated there was no link between the MMR 

vaccine and these diseases. The myth had been reported in the mass media, so the authors assumed that the 

healthcare providers were primarily influenced by the media discourse.  

 

4.3.2 Commentary 2004 

My commentary (184) initially focused on NZ’s poor record with immunisation coverage, and restated the results 

of the 1992 national coverage survey (5). I identified that, despite low national coverage, there were NZ 

initiatives that showed it was possible to achieve and maintain high immunisation coverage, as demonstrated by 

the primary care providers in Rotorua (183). I summarised the key themes from the international literature on 

improving coverage around enhancing access and provider-based interventions and strategies to increase 

community demand. I argued that the role of the provider was possibly of greatest importance in the overall mix 

of issues needed to obtain high immunisation coverage, particularly the primary care provider. This is likely to be 

of more importance that the parental knowledge base, supported by a 1989 UK study that reviewed factors 

influencing immunisation uptake (186). The challenges in the NZ environment as described in the Jelleyman et 
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al paper were that 11% of health professionals who answered this survey considered immunisation to have 

unacceptable dangers, a further 17% were unsure, and over one third of those surveyed were uncertain about 

the link between MMR and autism.  

 

4.3.2.1 Conclusions 

In summarising the research to date applicable to NZ, five significant areas were likely to affect immunisation 

coverage: 

 

Healthcare provider knowledge and attitudes  

The Jelleyman paper demonstrated a gap between healthcare providers’ belief in the importance of science, and 

their actual knowledge of the science. This was supported by my own research team work, which demonstrated 

that healthcare professionals had significant gaps in their knowledge base, though they often failed to recognise 

these gaps (12). Refer Chapter 6 for a more in detail discussion of this research.  

 

Adequate resourcing of services  

There was inadequate funding to providers, supported by a study published in 1998 by McLeod et al showing a 

significant shortfall between immunisation subsidy and the cost of immunising at the practice level (179). 

 

The antenatal arena and parents’ knowledge and support at this time 

My own recent research highlighted that the majority of mothers make their decisions around immunisation in the 

antenatal period and feel they lack information to make this decision (19). Furthermore decision-aids assist in 

improving their confidence and desire to vaccinate their infants (20) Refer Chapter 5 for a more in detail 

discussion of this research. 

 

Misconceptions and anti-immunisation sentiment creating parental fear 

Based on local service delivery knowledge, it was estimated that around 5-6% of the population were actively 

opposed to immunisation at that time. Anti-immunisation sentiment was not a new issue, but the concern was 

the influence on the wider community of this group, particularly with modern communication tools such as the 

Internet allowing rapid access to bigger networks. Local qualitative research identified that there was a high level 

of misconception around the issues surrounding immunisation with concerns around vaccine effectiveness and 

beliefs around natural approaches with good hygiene and nutrition likely to be adequately effective at preventing 

disease (187).  

 

Access to services  

Barriers identified included logistic, financial and cultural to making obtaining immunisation an even bigger 

challenge for parents. 

 

In conclusion while I supported the NZ strategy which intended to track and offer services to children who were 

missing out, I highlighted that the considerable gaps in resource needs and that knowledge amongst healthcare 
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professionals was also a barrier that needed to be addressed to assist with improving community-side fears and 

misconceptions.  

 

4.4 Reducing inequities in immunisation coverage: 2009 

In 2009 I co-authored an editorial in association with my colleagues in the University of Auckland, Associate 

Professor Cameron Grant from the Department of Paediatrics and Dr Rhys Jones from the Department of Māori 

Health, in the NZ Medical Journal around immunisation coverage (40). The focus of this editorial was on ethnic 

disparities. NZ had seen the introduction of the NIR in 2005 and overall improving infant immunisation coverage. 

However, significant disparities continued to be identified in 2009, particularly for Māori children in the infant 

schedule. This editorial was primarily motivated by the paper by Dr Belinda Loring et al that identified very low 

immunisation coverage for the 11 year old year school-based programme for tetanus vaccination with overall 

rates of 67%, and in particular an equity gap for Maori children (53% compared to 71% for all non-Māori) (188). 

 

4.4.1 High rates of ethnic disparities in NZ compared to USA 

Other countries had been successful in eliminating ethnic disparities in immunisation coverage. In particular in 

the US the indigenous to non-indigenous ratio for receipt of the primary series of vaccines ranged from 0.97 to 

1.03, whereas in contrast in NZ the ratio for the same vaccine schedule ranged from 0.62 to 0.87 (189), with 

Māori infants having consistently lower coverage rates. The major difference was that the US had articulated 

elimination of ethnic disparities as a priority. They followed this up with the provision of comprehensive health 

services through their Indian Health Services and tribal health programmes, home visiting, utilising tribal 

community centres and schools for delivery, tracking immunisation status and providing free immunisations. NZ 

had articulated a similar aim in the NZ Health Strategy (190). However, we saw this as a weaker strategy, with 

its use of the softer words firstly to reduce and then to eliminate health inequalities. 

 

4.4.2 Successful NZ model: The meningococcal B campaign 

On a more positive note, NZ had shown itself capable of reducing inequalities with the delivery of the 

meningococcal B mass immunisation programme in 2004 to 2006 where ethnic differences were only 4% lower 

for Māori in the school-based programme and 9% lower than non-Māori in the primary care programme for 

children aged 6 weeks to 4 years. We suggested that the contributors to this success were an effective mass 

communication campaign, integrated information systems for both school-based and primary care delivery, more 

time and resources to focus on consenting, recalling, and outreach follow up (191). 

 

4.4.3 Ways forward 

NZ had many of the components present to make progress, including a stronger population focus in primary care 

with the PHOs, some of which also have tribal (iwi) affiliation. The lack of integration between databases was 

recognised as likely to improve with the progress with the NIR. There now was a good understanding of the need 

to engage the community more strongly, and better knowledge and expectations behind logistics for running 

immunisation programmes, both primary care and school-based. 
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At this time NZ was in the process of considering the introduction of the Human Papillomavirus Vaccine (HPV) to 

reduce cervical cancer in women. There was significant potential for this vaccine to reduce the equity gap for 

vaccine delivery and cervical cancer burden for Māori. This imperative might also help focus on the current poor 

capacity of the health system to delivery an effective national schedule of vaccines to all ethnic groups. The 

potential for cancer to be vaccine-preventable brought a broader perspective to immunisation programmes.  

 

In the US the elimination of ethnic disparities coincided with their health system achieving higher immunisation 

coverage across the whole population. We did not consider this likely to be a coincidence, recognising that 

addressing the systemic problems responsible for inequalities in coverage would also lead to improved 

outcomes for all children. 

 

Our recommendations to achieve disparity reduction were to: 

1. Stimulate desire for the product via increased community communication. 

2. Fund delivery of the product recognising the extra time and resources required to get informed consent. 

3. Integrate (at a national level) the databases to enable every immunisation opportunity to be utilised. 

 

4.5 Examining progress in immunisation coverage: 2009 

In 2009 my colleague Dr Helen Petousis-Harris (as the first author) and I were invited to summarise the progress 

in immunisation coverage in NZ by 2009. This article documented the progress since the first formal schedule 

was drawn up in November 1960 (33). Disease control was summarised with the comments that NZ had 

eliminated polio and controlled diseases such as diphtheria. NZ’s on-going challenges with poor immunisation 

coverage rates was identified with the figure from NIR data in 2009 at 77% of children fully immunised by their 

second birthday, a long way behind the national coverage target of 95%. Furthermore poor timeliness of delivery 

was also highlighted, with only 62% of infants receiving their fully primary course of three by six months of age. 

The resultant challenges continued to be in poor disease control, particularly for pertussis and measles. 

Controlling pertussis was recognised as being a key driver in the importance of the timing of the schedule.  

 

4.5.1 The NZ childhood immunisation programme 

The paper described the NZ decision-making process at that time where vaccines were licensed through 

Medsafe, the medicines and medical devices safety authority (33). An external advisory group - the 

Immunisation Technical forum (of which I was a member) made recommendations about new vaccines to the 

MoH based on safety, efficacy, cost-benefit analysis and disease epidemiology. The immunisation schedule was 

reviewed every three years and final decisions are made by the NZ Treasury. Service delivery for the infant 

programme is universally via general practice, with outreach services for those who miss out. Delivery is via 

PNs, medical practitioners, registered midwives, or other persons allowed under the standing orders regulations. 

Vaccinator training is recommended for all nurse vaccinators and compulsory for those who receive 

authorisation from a medical officer of health to administer vaccines without medical practitioner oversight. 

Funding for the programme was discussed and the inadequate funding for the providers was identified as a 

barrier as shown by our 2009 study (30). Refer Chapter 7. 
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4.5.2 Attitudes to immunisation 

Community and parental attitudes were summarised, acknowledging that traditionally NZ had a vociferous anti-

immunisation lobby and around 4-6% of parents actively declined vaccination for their children. However the 

greater challenge was seen as addressing the much larger group who lacked confidence in the programme. It 

was recognised that regular data on attitudes were not being collected in NZ, so it was unknown whether 

attitudes had quantitatively changed since the last national survey in 1991/92 (5). Anecdotal knowledge of 

change was through the national 0800 line run by IMAC, which takes calls from both the public and health 

professionals. The role of the media in having both positive and negative effects on immunisation coverage was 

identified, with the negative reports in NZ national newspapers in 2005 over the NZ tailor-made meningococcal B 

vaccine resulting in cancellations of appointments to vaccinate their children by concerned parents. Conversely, 

there was a significant increase in seasonal influenza vaccination uptake seen following the concerns with the 

‘bird flu’ in 2008. 

 

4.5.3 Barriers to improving immunisation coverage 

In summarising the key barriers to progress in improving immunisation coverage, we concluded that there were 

a mixture of challenges with concerns over healthcare provider and public attitudes, issues for those with low 

family income and specific ethnic groups, problems with technical PMS and NIR interface issues, staff turnover, 

the age of enrolment of the infant in the practice, and providers missing opportunities to immunise when infants 

attended for other reasons and were overdue their immunisation events. These identified issues were from our 

own research discussed further in Chapters 5 to 8. The historic problem with the lack of reliable data was 

overcome with the advent of the NIR in 2005. However, data quality and interface issues with primary care 

PMSs remained for some time.  

 

Our summary of barriers that needed to be further overcome to improve coverage were: 

1. The financial costs for practices – the level of subsidy being much lower than the actual cost of a stand 

immunisation event. 

2. The knowledge and attitudes of both parents and professionals – a confident professional can have a 

significant influence on parents; however both professionals and parents can also be influenced by 

scare stories and myths. 

3. Social deprivation and having a Māori or Pacific ethnic background (both barriers to accessing services). 

 

4.5.4 Factors that can improve immunisation coverage 

Factors that were present, to variable degrees, in the NZ environment at the time that were likely to be having a 

significant positive effect on coverage were: 

• Early enrolment of children creating earlier engagement with families. 

• A well trained and stable general practice workforce. 

• An effective practice management alert system. 

• Follow up missed opportunities at every visit 

 

From this article we concluded that, despite overall low immunisation coverage, there had been improvements 

over the recent years. Some general practices did achieve coverage of over 90% of two year olds enrolled with 
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them. Factors associated with higher coverage in individual practices were a strong commitment to 

immunisation, a stable workforce, and the early enrolment of infants. There had been some narrowing of the 

equity gap between the different ethnic groups, although vaccination rates remained considerably lower for 

Māori and children from more deprived backgrounds. Rates for Pacific children had significantly improved 

although they still had high rates of delayed vaccination. To gain further improvements in coverage there needed 

to be a focus on better use of the PMS, fewer missed opportunities at the practice level, closer relationships with 

the practice population, and better education of health care professionals and families.  

 

4.6 The success story: 2012 
In 2011 I delivered a key note presentation titled 90 percent and beyond at the New Zealand National 

Immunisation Conference in Wellington where I summarised the research with which I had been involved on 

immunisation coverage, the barriers, and the facilitating factors. I subsequently produced an invited paper for 

journal Expert Review of Vaccines on the factors behind the gains in immunisation coverage in NZ. This paper, 

which focused on the gains and the reasons for the gains, summarised much of the research in this area (32).  

 

4.6.1 Goal setting/measuring and monitoring 

The importance of the setting of strategic goals by the MoH was acknowledged. However, the earlier MoH 

strategies had failed to gain much traction until the implementation of the NIR as the core tool for supporting 

delivery, reporting, and monitoring. This was slow in coming, with its arrival finally hastened by the imperative of 

the rolling out of the national vaccination programme to control the meningococcal B epidemic. Without this 

programme, the implementation of the NIR may have been even more delayed.  

 

The importance of the NIR is particularly recognised for its ability to monitor and give feedback to the different 

service levels in real time. In 2008 a government initiative was launched to make improving immunisation 

coverage one of the ten key public health priorities, subsequently reduced to six with childhood immunisation 

coverage remaining the only direct child health target on the list. This was seen as a strong driver for action in 

the sector, and was particularly propelled by regular public feedback of progress, which included regular public 

media publications comparing the achievements of all the DHBs. Refer Figure 4.2 for an example of the style of 

public feedback on progress (192). 
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Figure 4.2: Health targets for DHBs published by the NZ MoH 2013 

 

Goal setting and the ability to measure and monitor progress were seen as fundamental to the improvement. 

The other barriers to be overcome are very much interwoven i.e. the effects via the environment, the health 

services and staff, and the parents and families are all interconnected.  

 

4.6.2 Systems and provider practices 

Our research identified a range of barriers at the service delivery level, the most important of which were 

structural and organisational aspects. The primary factors are the age of enrolment of the infant with the earlier 

enrolment the better; the type of PMS; and the presence of a stable practice with low staff turnover. Secondary 

factors are the functioning of the healthcare team; having well-supported staff with dedicated time for 

immunisation service delivery; and positive, engaged relationships with the children and their families. Thirdly, 

the healthcare professional themselves feeling both confident and knowledgeable is important. While gaps in 

knowledge are important to address it is likely that the confidence to communicate effectively with parents is the 

more important factor. Refer Chapters 6 and 7. In summary A confident, engaged healthcare professional 

working in a supportive stable team and given enough time and resources, can utilize effective systems to 

maximise effective enrolment, precall and recall, and take every opportunity to reduce missed opportunities to 
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immunize when the children are in the practice (32). There are also challenges in primary healthcare with 

competing priorities for providers, highlighting the importance of immunisation champions within practices to 

keep the focus and prioritise attention.  

 

4.6.3 Family and child characteristics 

It has been recognised internationally that receiving the first vaccination event on time is one of the strongest 

and most consistent predictors of subsequent complete immunisation (193). Parental decision-making usually 

occurs in the antenatal period, and good health provider engagement in this period of time can make a 

significant difference to parental decision-making. Conversely, parents receiving misinformation in this period 

can significantly negatively affect immunisation uptake. Refer Chapter 5.  

 

4.6.4 Environmental issues: poverty 

The issue for children coming from more vulnerable families, particularly lower socioeconomic and some ethnic 

groups, is a challenge for all immunisation programmes. NZ has a long history of significant equity gaps, which 

in more recent years has shown rapid reductions. While equity gaps are not entirely eliminated, excellent 

progress has been made. Refer Chapter 2.7. It is evident that a well-supported primary care service delivery, 

including an outreach component, can effectively deliver to high-needs groups and overcome equity gaps in their 

enrolled populations. 

 

Enrolment and early engagement with providers is necessary, to identify and offer services to all children. If 

enrolment does not occur at birth or soon afterwards, the child is much less likely to be immunised on time. NZ 

uses outreach services for children identified at the practice level as missing out on immunisation services. 

These services are expensive, however these are usually the higher needs group of children and hence are of 

importance. Effective primary care services and reducing missed opportunities can reduce the amount of 

children needing to be referred to outreach services. Refer Chapter 8.  

 

4.6.5 Environmental issues: other 

There are also broader environmental influences. The impact of community, parental, and health professional 

knowledge is likely to be important on confidence in the safety and effectiveness of the programme. NZ has 

always been seen as having an active anti-immunisation voice in the traditional and social media networks. This 

is likely to have lessened, or become more marginalised over the more recent years. This may be due to 

learning how to more effectively communicate science at different levels and to different audiences. Associated 

with this is providers working closely with the media, being available and accessible and recognising media 

drivers are, at times, different from public health programme needs. Refer Chapter 5.  

 

4.6.6 Conclusions 

Based on the accumulated research, effective immunisation programmes need to pay attention to gaining and 

maintaining high immunisation coverage and timeliness of delivery to be most effective. NZ has come from a 

background of mediocre immunisation coverage for its childhood programme to achieving reasonably high 
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coverage rates, better timeliness of delivery, and closing of the traditional equity gaps. Prioritising immunisation 

at the national and district levels, with goals and priorities and having the right tools to measure coverage, public 

reporting, and feedback loops appear to have underpinned the progress.  

 

To make this happen requires putting a strong focus on the antenatal period to engage and support parents; 

maximising effective systems at the district and local service delivery levels that particularly include attention to 

early enrolment, engagement, precall, audit and prioritisation of immunisation in the provider environment; 

supporting providers with good working environments, encouraging and supporting champions; and with the 

wider environment creating greater community confidence in immunisation working with social networks and the 

broader media.  

 

The final caveat is that although NZ has made excellent strides with relatively limited resourcing it is yet to reach 

the target of 95%. Whether the current strategies would be adequate to continue progress or if further strategies 

would need to be considered such as increasing incentives to providers, incentivisation approaches for parents, 

or large mass media campaigns remains to be seen. 

 

4.7 Summary of Chapter 4 

This chapter summarises commentary on immunisation coverage in NZ from 2000 to 2012. In 2000, NZ was 

doing relatively poorly for immunisation coverage for the childhood national schedule, and early commentary 

focused on strategies that could be implemented to improve the situation. Many strategies were implemented 

and the commentaries reflect progress over this time. As immunisation coverage improved, attention shifted 

focus to reducing the equity gaps, and then further to improving timeliness of delivery. The most recent 

commentary in 2012 summarised the progress to date and our research that had contributed to the knowledge 

base and been part of influencing strategic direction over this period.  
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CHAPTER 5 PARENTAL KNOWLEDGE, ATTITUDES AND 
DECISION-MAKING FOR INFANT IMMUNISATIONS 

5.1 Outline of Chapter 5 

International literature identifies that most significant barriers to immunisation coverage relate to poverty, delivery 

systems and provider practices, and family and child factors (194). This chapter focuses on family and child 

factors. It aims to present and discuss our published research since 1997 concentrating on NZ parents, 

particularly mothers, and their decision-making process around obtaining immunisation for their infants. This 

research covers parental knowledge, attitudes and their decision-making processes in the antenatal period.  

 
Figure 5.1: Outline of Chapter 5 
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5.2 Background 
In my role as the northern regional immunisation coordinator in 1998, I became aware of the low rates of 

immunisation coverage for NZ children at that time. Refer Chapter 2. There was very little published NZ data on 

the reasons for low immunisation coverage. Maternal knowledge and attitudes to immunisation had been 

explored internationally and were well recognised as one of the important determinants in the uptake of 

immunisation for infants. Refer Chapter 3.3. Recognising this gap in the NZ research, my colleagues and I 

undertook a range of studies over the next 10 years, discussed below in chronological order. The first study, 

conducted in 1999, was a postal questionnaire of mothers of new-born infants (7). This was followed by a 

telephone survey of mothers of infants under 18 months of age (10) and in-depth interviews of mothers of 

children aged 18 months to 4 years (9). Moving from there to consider the antenatal period, we undertook a 

survey of parents recruited antenatally (11), then focused on the antenatal period initially with a survey of 

mothers in their third trimester of pregnancy (19) followed by the development and evaluation of a decision-

making tool for parents in the antenatal period (20). 

 

5.3 A summary of NZ research prior to 1997 

The 1991 national coverage survey involved interviews from parents in 706 households and included a 

questionnaire around their knowledge and attitudes to the childhood immunisation programme (5). The 

significant findings from the parental responses were firstly that 89 to 98% surveyed stated that childhood 

immunisations were ‘important’ with similar rates of support for requirements to check immunisation records prior 

to school entry. This was lower for immunisation against measles in one region, the central North Island, with 

only 75% stating that measles was an important disease. Secondly, there was low knowledge of 

contraindications and a highly-expressed desire to receive more information from providers. In particular 87% to 

89% of parents wanted reminders of when their infant immunisations were due. Concerns expressed included 

8% of parents believing they do not need to immunise if their child is healthy, 5% unsure and 27% believing that 

immunisation injections are too upsetting or painful for young children.  

 

A qualitative study by White et al, published in 1995, undertook seven focus groups and 21 individual interviews 

with 67 parents in metropolitan Auckland, of whom 97% (65) were mothers (195). This study found that many 

mothers felt they faced a dilemma about immunisation and were anxious about the need to make a decision for 

their infant. Furthermore, they felt the burden was on them, the mothers, as the predominant caregivers to make 

this difficult decision. Parents identified that they had limited knowledge and experience of VPDs. Some viewed 

the concept of ‘protection’ as a useful frame; others perceived immunisation delivery was socio-politically driven 

and felt distrustful. NZ European mothers tended to express worry about getting their child immunised more than 

Pacific Island and Māori mothers, but less concerns over the diseases. There was a general feeling that good 

personal hygiene and nutrition made it unlikely that children would contract the diseases and that vaccines were 

‘artificial immunisation’. This created a dilemma for many, particularly better educated NZ European mothers, 

who saw the vaccines as able to cause severe damage. For those who were less concerned about perceived 

vaccine side effects, the major problem was remembering when the immunisations were due. Younger and first 

time mothers particularly were concerned about watching their baby in pain having an injection. 
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5.4 Mothers of new-born babies, 1997 - 1998 

5.4.1 Background 

In July 1996, significant changes were made to the payment of the maternity services benefit. Postnatal services 

had been paid on a ‘fee-for-service’ basis and this was altered to a set capped amount of the ‘postnatal module’. 

Prior to this time, the traditional six week check which was delivered at the general practice was claimed as a 

fee-for–service event. There was a concern raised that the change in payment meant that this six-week check 

may be less often delivered in general practice. Since the six week immunisation event was delivered alongside 

the six week check, there was concern that this could also affect the uptake of the first immunisation event. 

Anecdotal reports at the time suggested that this payment change might be a contributor to the reports of 

dropping immunisation rates being reported at the time (196). 

 

I was involved in research in 1998 to investigate the uptake of the six-week check, associated six-week 

immunisation rate and breast feeding rates. Included in this question were maternal reasons for not receiving the 

six-week check and/or immunisation. I utilised the services of two medical students on summer studentships, 

Nicola Whittle and Anna Tai, who undertook the research. An academic nurse, Doreen Hounsell, helped with 

advising on the design of the recruitment strategy and the questionnaire, and the biostatistician Elizabeth 

Robinson undertook the statistical analysis. I note Doreen has since died and I value her friendship and support 

as an important mentor to the start of my research career. 

 

5.4.2 Methods 

The design was a prospective prevalence survey using maternal self-report, which involved a postal 

questionnaire to mothers of infants after the six-week immunisation event was due (7). The researchers recruited 

women postnatally between the time periods of November 1997 to February 1998. Recruitment was undertaken 

at all the major maternity hospitals in the Auckland urban region: National Womens, Waitakere, North Shore, 

Middlemore, Howick Obstetric and Papakura Obstetric hospitals. The percentage recruited from each birthing 

centre was based on the percentage of the total Auckland regional births per annum for each centre using 1997 

statistics. The researchers attended each hospital at times based on the hospital and researcher convenience 

and approached all mothers (from two to 36 hours postnatal) of infants born at or beyond 36 weeks gestation 

who did not require Level 3 paediatric care. Participants were given an information sheet and a consent form, 

translated into Chinese and four Pacific languages for those with English as a second language. No home 

deliveries were recruited; at that time, 1997, home deliveries were approximately 2% of all urban Auckland births 

(7). Questionnaires were posted out at ten weeks postnatal, also in the translated language where necessary. If 

questionnaires were not returned after four weeks, telephone contact was attempted, followed by a further postal 

questionnaire. Based on maternal recall the six-week postnatal rate, breast feeding rates and six-week 

immunisation rates were calculated and the maternal reasons for failure to obtain the six-week check, non-

immunisation and changing from breast feeding were coded and quantified. A multivariate analysis was 

undertaken using the explanatory variables of maternal age group, ethnicity, parity and type of LMC. Logistic 

regression was used to investigate the relationship between these factors and the outcomes.  
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5.4.3 Results 

Five hundred and four women were recruited. Less than 5% of those approached declined to participate but 

there is no information on those who declined. Of the 504 questionnaires sent out, 17 were not included in the 

study due to having the wrong address, address unknown or unclear, consent not signed, or declined to 

participate. In total 401 questionnaires were completed, a return rate of 82%. The ethnicity of the participants 

was 57% NZ European, 12.3% Māori, 8.3% Samoan, 6.8% Asian, 2.5% Cook Island, 1.8% Tongan, 1.3% 

Niuean and 10% other. For 44.7% this was their first baby and 33.7% had one other child. The LMC was 

identified as an independent midwife by 31%, hospital midwife by 70%, GP by 18% and a hospital specialist by 

5%. 

 

Overall, 97.7% (388) mothers received a six week check. There were no clear reasons established for those 13 

who did not. A total of 359 (90.2%) of mothers stated their infant had received his/her six-week immunisation 

event by eight weeks. Of the 39 who had not received an immunisation, Table 5.1 reproduced from Turner et al 

1999(7) lists the reasons:  

 

Table 5.1: Mothers' reasons given for not obtaining the infant 6 week immunisation 

Maternal reason for not vaccinating N % 

Choice to delay until the child is older 21 43 

Unwell child 12 25 

Personal family choice 10 20 

Unwell mother 2 4 

Access issues 2 4 

Concerns re vaccine side effects 1 2 

Other 1 2 

TOTAL 40 100 

 

Logistic regression was used to investigate the effect of maternal age, maternal ethnicity, type of LMC, type of 

health professional giving the six-week check, family order of the infant (first born or not) and on whether or not 

the infant was immunised. The age of the mother (p=0.02) and the person giving the six-week check (p=0.02) 

were found to affect whether the child was immunised. The type of LMC had no effect on the outcome. Infants 

seen by GPs at the six-week check had a significantly higher rate of immunisation (p =0.02) than those seen 

solely by other health professionals. Younger mothers (those aged 15 to19) had the lowest rates of immunisation 

in their infants and mothers aged 20 to 24 years had the highest rates.  

 

5.4.4 Conclusions 

There were limitations to this study. Firstly the 82% response rate, while excellent for a survey of this nature, 

does mean there is no information on the missing 18% who did not return the questionnaire and the further 5% 

who declined to participate at the start. Rates of return for Māori and Tongan mothers were lower than the 

expected rates based on the census data. So, while the high uptake rate of 97.7% of the six-week check was 
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very promising, it is not fully representative. However, there was a nationwide study in 1994 undertaken on 1819 

children giving similar results showing a 94.8% uptake of the six-week check (197). 

 

The most important finding of this study was that a child who had a six-week check by a GP was significantly 

more likely to be immunised than a child who had a six-week check from another health provider. This could be 

interpreted as either children attending a GP have more opportunity for immunisation or mothers attending 

someone other than their GP may be less inclined to get their children immunised. Either way, this study 

highlighted the concern that splitting the delivery of the six-week check from delivery of the first immunisation 

event appeared to have a negative impact on the rate of immunisation uptake and lent support to the 

recommendation to reinstate the six-week check back to the general practice. In March 1998, the payment of the 

infant six-week check was altered to give a direct fee-for-service payment to the general practice, which it was 

hoped would improve this situation.  

 

Maternal characteristics highlighted from this study were the higher likelihood of younger mothers (aged 15 – to 

19 years) having unimmunised children. This finding similarly had also been shown in the results of the 1991 

national coverage survey (5), in which there was also a trend towards older mothers having lower immunisation 

rates, although the absolute numbers were very small. These mothers may be more likely to be influenced by 

anti-immunisation sentiment. 

 

In terms of maternal reasons of those choosing not to immunise, just under 50% (n=21) chose to delay until the 

infant was older. This was raised this as an important issue that had not previously been noted in the NZ 

literature. However, it does fit with some of the qualitative concerns expressed in the White et al publication 

where mothers felt conflicted about immunisation (195). One quarter of mothers delayed immunisation because 

they stated their infant was unwell. This fitted with the international evidence that the biggest missed opportunity 

(MO) for immunisation was due to false contraindications, such as delaying due to minor illnesses (198). 

 

5.4.5 Recommendations 

The recommendations from this research were firstly the importance of considering the effects of policy on 

immunisation; in this case, splitting the six-week check from the six-week immunisation event and secondly, the 

importance of focusing on younger mothers to support higher uptake. The possibility that older mothers had 

other influences was noted and needed further exploring. Finally, the reasons for maternal decisions to delay 

needed further consideration, particularly the expressed feeling that the infant was too young at six weeks and 

the delay due to perceived illness as a contraindication.  

 

5.5 Mothers’ knowledge, attitudes and barriers to immunisation, 2000-2001 

5.5.1 Telephone questionnaire 2000 

5.5.1.1 Background 

By 2000, there was no indication of improvement in immunisation coverage rates; failing the national targets (50) 

and in particular, rates for Māori and Pacific infants were still much lower than other groups (43). Results from 

the regional immunisation coverage surveys showed that caregivers throughout the country expressed a desire 
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for more information from immunisation providers regarding immunisation and depending on the region, 2 to 8% 

of caregivers felt that immunisation was not important (5). Six years later (by 1996) this sentiment was held by 

3.7 to10% of caregivers (43).  

 

Wanting further information around parental knowledge and attitudes, our next piece of research was a 

telephone survey. This was undertaken with Dr Helen Petousis-Harris as the Principal Investigator and Ngaire 

Kerse as advisor. The objective was to research the knowledge, attitudes and misconceptions of NZ parents 

around vaccines and the diseases. We used funding from the IMAC and commissioned the services of a market 

research company, NFO CM Research (National Family Opinion; Central Market Research), to undertake the 

recruitment and to deliver the survey. The company was a leading market research consultant in NZ at that time. 

This was published in 2002 (10). 

 

5.5.1.2 Methods 

We selected a sample size of 500 NZ mothers with a child in their household of up to 18 months of age. This 

number was chosen based on prevalence estimates assumed to have a maximum of 4.4% difference with 95% 

CIs. In discussion with NFO CM Research the potential respondents were identified by two methods. The first 

method was undertaken in 16 of the main urban areas and involved a random walk methodology using a 

continuous face-to-face survey approach. This involved a researcher going door-to-door on a representative 

sample of the city streets using maps. Streets considered too dangerous for an interviewer were excluded. The 

interviewer knocked on each consecutive door over 50 weekends in the one year. If there was no answer they 

tried again later; if inconvenient, they returned at a more convenient time; if a refusal, they moved to the next 

house. When they completed six interviews, it was considered a cluster and they moved to another area. This 

methodology identified households with mothers of young children who consented to be telephoned for the 

survey. This sample pool was further supplemented from a database where the required respondents had been 

interviewed from a previous survey and had given permission to be recontacted.  

 

We developed a questionnaire, modified from a large UK survey undertaken to evaluate parental knowledge and 

attitudes in the UK (186). Questions included gauging knowledge and attitudes around disease severity, efficacy 

of vaccines and disease transmission. Parents were also asked where they obtained their information about 

immunisation from and how they felt about the information received. The telephone questionnaire was 

undertaken between 1 April and 11 May 2000. Analysis was done using Surveycraft and EpiInfo2000 and Chi 

Square statistic was used to test differences between subgroups. 

 

5.5.1.3 Results 

A total of 1266 households were approached and 818 met the inclusion criterion. Of these 61% (n=500) 

completed telephone interviews. Of the 318 who did not participate in interviews the following reasons were 

listed: Appointment not completed (n=7), unobtainable for undertaking appointment (n=274) and decline (n=37). 

The demographics of the 500 interviewed were listed by their age, region of domicile, ethnicity, joint household 

income and maternal education level. Parents without telephones (none), minority groups including Māori (9%) 

and Pacific (7%), and those of lower income were under-represented compared to NZ census data 1997/98.  
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Overall, 62% of mothers interviewed used a midwife as their LMC during their last pregnancy and of these, 45% 

identified their LMC as an independent midwife. There was an ethnic difference in type of LMC with 12% of NZ 

European mothers using a hospital-based midwife compared with 37% of Māori. The use of a specialist 

increased with age, with 42% of women over 40 using a specialist compared with 18% overall. Table 5.2 

reproduced from Petousis-Harris et al 2002 (10) shows responses of mothers to specific statements about 

immunisation. 

 
Table 5.2: Summary of agreement with statements made to mothers in NZ about immunisation 

 Strongly 
Agree  

% 

Somewhat 
Agree 

% 

Total 
Agree 

% 

Neither/N
or 
 % 

Somewhat 
Disagree 

% 

Strongly 
Disagree 

% 

Total 
Disagree 

% 

Don’t 
Know 

% 

Measles can be a serious 

disease for young children 
67 20 87 3 5 2 7 3 

Vaccines are generally 

effective at preventing 

these diseases 

62 26 88 2 4 3 7 2 

If you keep children clean, 

well fed and otherwise 

healthy they will not catch 

these diseases 

8 10 19 4 24 52 76 1 

Breastfeeding stops 

children from catching 

these diseases 

8 18 27 6 30 32 62 5 

Parents and caregivers 

have a responsibility to 

ensure children are 

immunised to prevent 

these diseases from 

spreading in the 

community 

78 11 90 3 2 4 6 1 

Whooping cough is not a 

serious disease for young 

children 

6 3 10 1 6 81 87 2 

General immunisation of 

children helps to protect 

those children who cannot 

be immunised themselves 

due to illness 

48 25 73 4 7 8 15 7 

Childhood diseases are 

no longer around much so 

you don’t have to worry 

about immunising against 

them 

4 4 8 2 15 75 89 1 
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Subgroup comparisons 
By LMC status 

Respondents who used a midwife as their LMC were less likely to perceive measles as serious for children, 

compared to those who saw a doctor (84% compared to 92%; p ≤0.029). Those who used a midwife, rather than 

a doctor, were more likely to agree that breast feeding stops children from catching VPDs (30% compared to 

23%; p<0.03). The perception that childhood diseases are no longer around, so you do not have to immunise 

against them any longer, was more likely to be held by those mothers who used a midwife rather than a doctor 

(10% compared to 4%; p<0.04).  

 

Of those women who had a midwife as their LMC, 61% recalled discussing immunisation, compared with 81% of 

those who saw a GP and only 20% of those who saw a specialist (Chi-square 73.61,p<0.001). Comparing those 

who saw a GP with those who saw a midwife showed that recall of immunisation discussion was higher in the 

GP groups (p<0.0036). Those mothers with a midwife LMC, compared to a GP, were more likely to say the 

information was confusing (14% compared to 4%; p=0.026) and less likely to say they had had enough 

information for them to make a decision (83% compared to 90%). Of the 19% (n=96) of respondents, who did not 

discuss immunisation with their LMC, but who obtained information from another source, 53% accessed Plunket. 

Overall, 23% (n=115) of women did not recall receiving any information. 

 

By age group 

Mothers over 40 years of age were less likely to agree that vaccines were effective (71% compared to mean 

response rate 88%; p=0.015). Mothers over 40 years were less likely to agree that parents and carers have a 

responsibility to ensure children are immunised to stop VPDs spreading (71% compared to mean response rate 

90%; p ≤0.007). Older mothers were more likely to disagree with the statement that general immunisation of 

children helps protect those children who cannot be immunised due to illness (29% compared to 14%; p=0.013). 

However, mothers over 40 years were less likely to agree that keeping children clean, well fed and otherwise 

healthy will stop children catching VPDs (4% compared to 19%;p= 0.025). 

 

Over 90% of mothers aged less than 24 years or over 40 years recalled obtaining some sort of written 

information compared to 75% of mothers between 25 to 39 years. Around 20% of those between 25 and 39 

years stated they received only verbal information, which was higher than in other groups(p=0.066).  

 

By ethnicity 

There was a wide variation in responses between ethnic groups to the statement around keeping children clean, 

well fed and healthy being sufficient to prevent them catching VPDs. Thirteen percent of NZ European agreed, 

26% of Māori, 45% of Pacific, 58% of Asian, 40% of Indian and 22% of other agreed. Pacific Island (33%) and 

Asian (33%) mothers were most likely to agree with the statement around childhood diseases being no longer 

around so much so you do not need to worry so much about immunising children compared to overall 8%, Māori 

11%, Indian 0% and NZ European 4% (p=0.0074). 

 

5.5.1.4 Summary 

There were some limitations to this survey with under-representation from parents with no home telephone, 

Māori, Pacific and lower income parents. However, despite this, there were useful and important findings.  
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Overall, respondents were generally positive towards immunisation with 88% of respondents feeling that 

vaccines were generally effective. Conversely though, 12% of mothers did not think that vaccines were effective. 

When asked whether or not they immunised their child, 95% (n=384) of mothers who did answer the question 

said they had immunised their children, although another 19% (n= 95) declined to answer this question. If we 

assumed all the decliners did not immunise, of the total group, possibly only 76.8% had immunised their 

children.  

 

Seventy percent of mothers agreed they had received enough information to make an informed decision; this 

was particularly high among younger mothers under 24 years of age, where 93% felt they had received enough 

information. Mothers were polarised about the focus on the information they were given, with 43% considering 

there was too much focus on the positive side of immunisation. Just over one third overall still felt they wanted 

more information and 21% felt there was an element of coercion delivered with the information to persuade them 

to have their child immunised. Despite this, only 6% stated they considered this was unfair. 

 

The findings that older mothers were less likely to consider measles serious and vaccines less effective were 

unexpected, although did match the trend noted in the 1999 survey (7) We proposed that older first-time parents 

may be more questioning and less convinced of the medical model and parents having late pregnancies 

question more than with their earlier or first pregnancies.  

 

Of particular concern was the finding that approximately one quarter of mothers thought that breastfeeding 

(27%) and good hygiene (19%) would prevent these diseases. This showed a high level of misunderstanding of 

the diseases and their consequences. Furthermore, parents appeared to have very little understanding of the 

concept of herd immunity offering protection to others. Despite this, there was still a strong sense of 

responsibility to others in the community. 

 

The differences between ethnic groups were harder to interpret. It is possible that some of these large 

differences particularly seen for Pacific mothers may be attributable to having English as a second language and 

the requirement of interpretation of the statements. 

 

It was evident that immunisation did not always appear to be discussed, particularly with specialists and 

midwives. We raised the question of whether LMCs were less likely to discuss the issue with parents having 

second or subsequent children, which may be supported by the finding that younger mothers were more likely to 

receive written information.  

 

5.5.2 Focus groups and one-on-one interviews 2001 

5.5.2.1 Background 

Following the questionnaire, we wished to undertake more in-depth qualitative research to further explore 

knowledge and attitudes and to identify existing and potential barriers to parental uptake of immunisation for 

children under the age of two years. This research we undertook with Helen Petousis-Harris as the Principal 

Investigator, working with Felicity Goodyear-Smith from the Department of General Practice and Primary Health 

Care and Sue Godinet from NFO CM Research. Sue had extensive experience in qualitative research and she 
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undertook, with her colleague from NFO CM Research, all the NZ European focus group and interviews. The 

Māori study was via collaboration with Tomaiora Māori Health Research Group, University of Auckland. The 

Māori focus groups and interviews were undertaken by Brooke Arlidge of Tomaiora with support from Sally Abel 

of the Department of Māori and Pacific Health. Siniva Sinclair assisted us with data analysis and Sue Crengle 

and Stephen Buetow with editorial input. Funding for the study was provided by GlaxoSmithKline, who had no 

involvement in the study design or implementation. The four study authors were involved in the analysis of the 

data. This was also published in 2002 (9). 

 

5.5.2.2 Methods 

Purposeful sampling was undertaken for focus groups and one-on-one interviews to recruit both NZ European 

and Māori mothers and a mixture of mothers who had fully immunised infants, partially immunised or not 

immunised. Sampling Pacific ethnicity was considered, but not undertaken, mainly due to resourcing constraints. 

However, it was also thought that Pacific parents, similar to Māori, were more likely to have physical access 

challenges rather than emotional reasons for not completing their children’s vaccination, hence Māori ethnicity 

was preferentially chosen. Ethnic group was via self-identification and immunisation status was verified by self-

checking the child’s Well Child book or by checking with the PNs. NZ European parents of non-immunised 

children were recruited with the cooperation of the Immunisation Awareness Society, the main NZ anti-

immunisation/pro-choice parent group. Discussions and interviews were tape-recorded or notes were taken with 

parents’ permission. Facilitators used enabling and projective techniques to allow parents to explore their 

knowledge and beliefs. Group discussions lasted between two and two and a half hours and interviews one 

hour. Separate focus groups were held with parents who did not immunise, those who immunised fully and those 

who partially immunised. All interviews were conducted in mid-2001.  

 

Data collection and analysis were undertaken interactively. Emerging themes, topics, attitudes and behaviours 

were noted, and categorised into meaningful units. Content provided insight into intention and meaning. 

Expressions were observed, including the tone and emphasis of attitudes and behaviours as well as the degree 

of directness and spontaneity of expression. Verbatim comments were taken from the study to illustrate many of 

the findings. Validity was achieved by the use of projective techniques to identify parents’ understanding, ideas 

and statements about immunisation and what actually occurred.  

 

A subset of the participant responses underwent a further qualitative analytical process. Interview responses 

were collated and analysed to identify themes, which were combined through on-going discussion between three 

of the researchers (including myself) and re-reading of the transcripts until consensus was reached. The data 

were independently triple-coded as a consistency check and discrepancies resolved jointly. 

 

5.5.2.3 Results 

Seven focus groups and 16 one-on-one interviews were conducted. The focus groups comprised four to six 

parents and consisted of six groups of parents who had fully or partially immunised children, and one group who 

had fully unimmunised children. The one-on-one interviews were held with 12 parents who had started 

immunising and four who had not immunised their children. Four focus groups and seven individual interviews 

were held with NZ European parents, and three focus groups and nine individual interviews with Māori parents. 
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Overall findings showed a mixed picture of positive and negative attitudes towards immunisation. Six primary 

themes were identified and listed below with sub-themes as shown in Table 5.3 reproduced from Petousis-Harris 

et al 2002 (9). Note I have used the word ‘vaccination’ here, rather than ‘immunisation’ to be consistent with the 

language used in the original research. 
Table 5.3: Emerging themes and sub-themes 

Theme Sub-theme Quotes 

 

Fear of vaccination 

 

Immediate pain 

 

 

 

 

Long-term damage 

 

Well, you can see the needle being stuck into the body, 

the vaccination. And the holding down of the child to 

enable them to get the needle in them properly, the size 

of the needle 

 

These vaccinations are quite dangerous in regards to 

them being brain damaged and just the certain types of 

effects that the kids get. 

I fear them getting damaged, the side effects. 

 

Vaccination is unnecessary 

 

Diseases are rare and/or mild 

 

Own immunity will protect 

 

 

 

Interferes with ‘natural’ immunity 

process 

 

I don’t think those [the diseases] are very serious 

 

We just felt that if we looked after them properly at home 

and gave them nice clean faces and breast feed, that 

was all they needed 

 

The homeopath said that by choosing not to vaccinate I 

am choosing to give him a healthier start, because from 

what I understand through her, you start on a back foot 

the minute you start vaccinating because it actually has 

quite a powerful effect to weaken the immune system; 

whereas for me, breastfeeding and not choosing to 

vaccinate I have actually strengthened his immune 

system twofold. 

 

Lacks knowledge about vaccination 

 

Unconcerned 

 

Would like more information 

 

Didn’t worry about it. Still not worried about it 

 

I would want to know as much as I could about what the 

disease itself is. The risk, the risk of vaccination as well. 

 

Negative perception of health providers 

 

Distrusting - suspicion of provider 

biases 

 

Uncaring of the 

individual/condescending 

 

You went to [xx]; they talk about making an informed 

choice. The only information they gave me was pro-

immunisation. 

 

They make you feel like, belittled, is that the right word? 

Lower than anyone else, you don’t know anything as a 

mother. 

 

Difficulty accessing vaccination 

  

I think it would be better if they came to your house and 

hound you at the door ‘Your kid needs an injection.’ 
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Theme Sub-theme Quotes 

 

Supportive of vaccination 

 

Informed on benefits and risks 

 

 

 

Positive- implicit trust, family 

tradition 

 

We have got an awesome health system that keeps our 

kids from getting sick and immunisation is one that keeps 

them from getting measles, mumps and things like that. 

 

I was educated to vaccinate. 

 
 
Subgroup differences 

While the general themes that emerged were consistent for Māori and non-Māori, there were some key 

differences. Māori deliberate non-immunisers were more likely to have older children who were immunised and 

they rejected immunisation for their younger children because of the painful experience of their older children 

and the lack of positive reinforcement when immunising. Those Māori parents who were non completers felt that 

they were judged for being uncaring parents. Māori parents also appeared to have more motivation to take up 

the three and five month events based on awareness of the need for immunisation certificates required by early 

childcare centres. Immunisers who took a traditional view appeared to take particular notice of other members of 

the whanau. In contrast, NZ European parents often looked to their friendship networks for guidance. 

Grandparents also appeared to have a stronger influence for many Māori parents in decision-making.  

 

5.5.2.4 Summary and recommendations 

We concluded that parents, as modern consumers, expect to take an active role in the immunisation decisions 

for their children. All parents consistently shared the desire to keep their children healthy and disease-free, but 

often had underlying anxieties about the decision-making processes. From this research, we concluded that 

parents are motivated to complete the immunisation schedule when they perceived that the risk of the disease 

outweighed the risk of other factors. Mothers held a strong belief in the importance of the immune system to 

provide a ‘natural’ protection against disease and most mothers believed it important to build their child’s 

immune system through approaches such as breast-feeding, diet, good hygiene and good parenting. Drugs were 

often seen as being artificial, in conflict with the natural approach and therefore potentially weakening or 

suppressing the immune system in some way. Barriers to completion include the perceptions that the 

immunisation experience is painful and vaccines can cause harm. Parents who did not complete their child’s 

immunisation series tended to focus on the harmful or painful consequences of the vaccines with minimal focus 

on the effects of the diseases. 

 

We concluded that there were two types of barriers to immunisation - emotive and functional. This study focused 

particularly on the emotive barriers and we developed recommendations using the themes identified in this study 

to profile parents and aid in the development of intervention strategies. Refer to Figure 5.2 reproduced from 

unpublished IMAC data from 2002.  

 

With parents who had completed their child’s immunisation events, there were those who viewed immunisation 

as an ‘insurance policy’ against diseases, which they perceived as real and relevant. A group within this group 

were mothers who immunised their children because it was a traditional practice among their family, whānau or 
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peer group. This gave them confidence in their decision-making. We identified these groups of parents, whom 

we named the ‘Health Insurers’ and ‘Traditionalists’ as shown in Figure 5.2, as needing support and positive 

reinforcement for their decisions. 

 

For those mothers who were less confident about immunisation, the diseases were seen as less relevant and 

the use of vaccines of greater concern. Mothers who had begun, but not completed, the immunisation series had 

stopped for differing reasons. Some felt they had done enough to ensure their children were protected. These 

parents may have become complacent and we recommended they needed reminding of the reasons behind the 

importance of completion of the schedule, along with positive reinforcement. Directing attention to this group with 

reminders and reasons for completing would likely be a relatively easy target. 

 

A further group of parents had started immunising their children, but lost confidence in either the vaccines or the 

health providers and we call them ‘Low Confidence’, as shown in Figure 5.2. These parents could benefit from 

help to evaluate the risks and benefits of immunisation and the diseases. We suggested strategies, such as 

support and positive reinforcement via health professionals; this would likely require more intensive and more 

effective communication tools and resources.  

 

A separate group among those who had not completed the immunisation series was the parents who appeared 

to have very little knowledge, understanding or awareness of the diseases and the vaccines protecting against 

them. These groups we called the ‘Unaware’, and were more likely to be from backgrounds of poverty and low 

educational achievement, hard to access and likely to require more intensive resources via outreach services. 

The final group was those that had actively chosen not to immunise, whom we called the ‘Conscientious 

Objectors’, as shown in Figure 5.2. These parents appeared committed to their belief system and it seemed 

unlikely that improved knowledge or communication strategies would affect their decisions. We recommended 

strategies to minimise the activities of the anti-immunisation lobby to reduce fears and myths spreading for other 

parents, especially those who felt low in confidence about the immunisation decision, rather than directly 

targeting this group of parents.  

 

Overall, we recommended focusing on strategies that include strong reassurance to parents around vaccine 

safety, information with reasoned scientific rationale and cues for safety, such as showing healthy immunised 

infants. Alongside this, reinforcement of the gains of immunising behaviour to reduce dissonance, but also to 

ensure parents who have immunised feel positively reinforced towards their decision.  

 

We saw it as important to recognise the role of whānau in Māori parental decision-making and therefore to link 

the immunisation messages to the family group in a way that does not create blame or guilt. We recommended a 

focus on messages using children as the centre of the family and stressing the value of children’s wellness for 

the whole family. 
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Figure 5.2: Recommended strategies for targeting different parent groups 

 

5.6 Parental concerns identified via a national telephone line 

5.6.1 Background 

As part of the IMAC strategy to support both parents and healthcare providers by offering timely and accurate 

information and an avenue to support parental decision-making processes, IMAC established a free phone line, 

funded by the MoH. It was initially a service for only the Auckland region in 1997, then became a national toll-

free line in 1998, offering advice to the public and HCPs. This phone line collected data on all calls made and 

gave us the opportunity to explore and analyse the type and nature of enquiries. Utilising the internal resources 

of IMAC, the Department of General Practice and Primary Care and the HRC summer student fund we chose to 

undertake a comparative analysis of data collected by the hotline call centre over two periods, 1999 and 2003. 

The planning team involved Helen Petousis-Harris, Felicity Goodyear-Smith and myself. Most of the research 

and analysis was undertaken by Stephen Ram, who was working on the summer studentship. The call centre 

team consisting of Natalie Desmond, Heatherbel Eyre, Elaine Boyd, and Jane Millard supported the research. 

The results were published in 2005 (18). The aim of the study was to conduct both quantitative and qualitative 

analysis of data collected by the national phone line and compare and contrast the two periods of time. 

 

5.6.2 Methods 

Data recorded on all phone calls made to the 0800 phone line from 1 January to 10 November 2000 and from 1 

January to 10 November 2003 were entered into a Microsoft access database. The phone-line operations 

regularly entered data on all callers, including anonymous data on the caller profile: gender, description of the 

type of caller (e.g. parent, PN, GP), designation (e.g. father), region of call and the content of the enquiry. This 

data also includes qualitative information around the content of the enquiry. A triangulation method was used for 

analysis. For quantitative data calls were classified and coded under categories to determine the caller profile, 
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which included type of caller, nature of enquiry, subject (allowing up to five subjects per enquiry) and operator 

response to the enquiry. Statistical analysis was undertaken using the chi-square test and p-value to analyse for 

significance. For the qualitative analysis, a general inductive approach was used to analyse free text responses 

in the call transcripts to identify major themes. Because there was a large quantity of data, all call transcripts 

were selected from just one operator for both years. The operator chosen was highly experienced, had 

consistently good record entering, worked a variety of shifts and had minimal absenteeism over these periods. 

Calls were separated into HCP and public and analysed for sub-themes in the different groups. These were 

combined into major themes after discussion between the research team and independently coded. Any 

discrepancies were resolved by adjudication. 

 

5.6.3 Results 

Results pertinent to the public calls are presented here. HCP results will be discussed in Chapter 7. 

Caller numbers from the public were 627 in 1999 and 1507 in 2003. The type of calls consisted of 75% (421/627) 

from parents, 5.5% (35/627) from students and 19% (121/627) from other members of the public in 1999. For 

2003, 73% (1100/1507) were from parents, 1% (17/157) from students and 26% (390/1507) from other members 

of the public. Table 5.4 which is adapted from Petousis-Harris et al (13) lists the most common reason for calls. 

 

In both years, there was a small number of calls reflecting an actively anti-immunisation stance: The combined 

HCP and general public calls in 1999 having 18/1007 (2%), and in 2003 16/3446 (0.5%) of calls defined as 

having anti-immunisation sentiment. Furthermore 133/1007 (13%) in 1999 and 116/3446 (3%) in 2003 were 

defined as having ambivalence or concerns about immunisation safety. There was a significant reduction in 

these anti and ambivalent attitudes from 1999 to 2003 (p<0.0001). 

 

Table 5.4: Nature of the calls to the phone line from the public 

Reason for call 1999 
n (%) 

Tot = 724 

2003 
n (%) 

Tot = 2095 

χ² (d.f. = 1)  p 

Information on DTaP 152 (21) 179 (8.5) 80.5 <0.0001 

Catch-up schedules 22 (3) 141 (7) 13.5 0.0002 

Information on MMR 99 (14) 329 (16) 1.7 0.2 

Information on other vaccines and immunisation-

related services  275 (38) 1164 (56)   

Other/not identified  176 (24) 282 (13)   

 

Common themes are listed in Table 5.5 which is adapted from Petousis-Harris et al 2005 (18).
 Parental 

fears/concern/misinformation was a major sub-theme. In 1999, ‘new vaccines’ were prominent with the 

introduction of the acellular pertussis-containing vaccine and the imminent change to inactivated polio vaccine 

from OPV. Other common themes were schedule enquiries, MMR, specific vaccine or disease information, 

general information, attitudes to immunisation, AEFIs and special risk enquiries. Catch-ups, international 

integration, splitting, and schedule vaccine enquiries were common in both 1999 and 2003. In 2003, premature 

baby enquiries were also featured as a sub-theme. MMR enquiries were dominated by splitting the vaccine, 
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autism and Crohns in both years. Egg allergies were noted in 1999 and infectiousness of the vaccine in 2003. 

Chicken pox exposure was an important sub-theme of the ‘special risk’ category in 2003. 

 

Table 5.5: Themes and subthemes from public calls with examples 

Theme 

• subtheme 

Example 

Schedule enquiries 

• Catch ups 

 

• International integration 

 

 

• Premature baby 

 

 

• Splitting vaccines 

 

• Schedule vaccines 

I cannot get Plunket and my son is a 3-month old and has not been 

vaccinated. He needs it. Please, can you help me? 

 

A child from part of Russia has been given a form from school to get polio and 

Td. I am not sure what she needs? 

 

Baby is in PICU and is 6 weeks old. They want to vaccinate him. He is under 2 

kg, and some friends say I should not vaccinate him. 

 

I am wondering if it is ok to leave out the pertussis part of the baby 

vaccinations. 

Which vaccines have mercury in them? 

MMR 

• Splitting 

 

• Egg allergy 

 

 

• Autism/Crohns 

Explained why there weren’t the single vaccines; mother then wanted to know 

how she could import the single vaccines? 

 

The MMR- is it in an egg base and what reaction could I expect if my child is 

allergic to egg? 

 

My son is autistic and the craniologist said that in either America or England 

they have linked it to MMR vaccination. 

Infectiousness of vaccine 

 
I have been in contact with a child that had MMR…can I catch anything? 

Specific vaccine/disease information 

• Acellular pertussis 

 

• Travel 

 

 

• Other 

 

 

Do we have acellular vaccine in NZ? 

 

I am going to Thailand in 2 weeks and I am wondering what vaccination I will 

need? 

 

Mother was a pre-school teacher and there had been a case of rubella at the 

centre. She is 12 weeks pregnant. 

Attitude 

• Pro 

 

• Ambivalent/anti 

 

Saw IMAC Director on TV, Wants to volunteer her services to help our cause! 

 

I am a grandmother. I am against vaccination; I do not want my daughter to 

vaccinate my little granddaughter.  

AEFI 

 

This child had MMR at 15 months and had urticarial, breathing problems and 

needed two injections by the nurse to come right.  

Special risk query  

• Chicken pox exposure 

General 

My grandson has chicken pox. My GP said I should not mind him as I might 

get shingles.  

I have ankylosing spondylitis, so do I get the flu vaccine free? 
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5.6.4 Conclusions 

A range of issues affect the environment of perception and knowledge among the public. Of note, from this study 

were changes to the immunisation schedule, emerging international research and media activities. This study 

showed important changes in caller profile from 1999 to 2003, with enquiries shifting from the pertussis-

containing vaccines to MMR, reflecting the international moves from concerns over whole cell pertussis-

containing vaccines to MMR safety. Some of the sub-themes here are consistent with our earlier research 

around fear and lack of knowledge. This study highlighted a number of misconceptions, particularly around the 

MMR vaccine, such as seen with the queries around wanting to split the vaccine and inaccuracies over egg 

allergies. A strength of this study was the self-initiated nature of the callers with sufficient concerns to seek 

advice. However, it may not be representative of the general population and bias is likely to be towards callers 

with access to a phone and the knowledge and confidence to access a call centre. Lower income New 

Zealanders are likely to be underrepresented. 

 

5.7 The antenatal period and decision-making 

5.7.1 Background 

An important finding from our research was the emotional challenges parents identified in their desire to make an 

active decision around whether to choose to vaccinate their infant or not (195). It seemed clear that the antenatal 

period was a particularly important time for parents, when they become aware of and engaged in, thinking 

around the childhood immunisation programme for their future infant. Our research had identified themes around 

fear expressed with words such as finding the decision-making a ‘burden’ and feeling ‘conflicted’ (9). Alongside 

this, there was an expressed lack of knowledge around the childhood vaccines and the diseases, a desire for 

more information, and concerns expressed that LMCs were not providing adequate information or offering 

confused or conflicting information (10). The changes in purchasing of antenatal services in 1996 meant that the 

majority of pregnant women from that time onwards had little, if any, contact with the general practice team in the 

antenatal period. The LMC, who is usually a midwife or an obstetrician, was not traditionally involved in 

immunisation delivery services. A NZ study undertaken on health providers in Rotorua, published in 2004, 

showed significant gaps in LMC’s knowledge and confidence in immunisation, midwives in particular (185). The 

other avenue for parents to be informed antenatally is via antenatal classes, which were delivered by a wide 

range of providers from a range of backgrounds, with no requirements to include teaching around immunisation 

in these classes. Recognising these issues, and working closely with my colleague Helen Petousis-Harris, we 

chose to undertake further research, focusing particularly on mothers in the antenatal period.  

 

Immunisation information offered in antenatal education classes 

The next research we undertook was to gain more knowledge on what information parents received, or what 

they perceived they received in the antenatal period (11). We undertook a small survey of parents specifically to 

identify what literature they recalled receiving via antenatal education classes. The Principal Investigator was my 

colleague and co-collaborator at IMAC Helen Petousis-Harris and I utilised IMAC funding and internal resources 

to fund it. Elaine Boyd, an experienced nurse specialist working for IMAC, was the researcher who undertook the 

data collection. 
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5.7.2 Methods 

The design used a telephone questionnaire. Participants were recruited from parents who had attended 

antenatal classes through any provider in the Auckland region and were attending a tour of the maternity unit at 

National Women’s Hospital, the main public maternity hospital for Central Auckland. Tours were held three times 

a week and parents expecting to deliver at this unit were invited to attend and talk about the facilities. At a 

convenient point during the tour, the nurse educator leading the tour introduced the researcher (Elaine Boyd) 

and gave her the opportunity to speak to the attendees. Elaine invited participants to consent to a short 

telephone survey about the nature of immunisation information received during their antenatal classes. 

Consenting parents were followed up with a telephone call within a month. The questionnaire was brief and 

consisted of questions asking what information was received, whether it was enough to feel they could make a 

decision, whether it was positive, negative or neutral, the likelihood that they would immunise their infant, and 

some demographics. 

 

5.7.3 Results 

Class sizes varied from 6 to 20 and included partners/support persons. Over nine visits, 45 participants were 

recruited. There were one to two decliners per group. Five of those recruited were unable to complete the 

interview process due to early hospital admission (1) and limited English (4).  

 

Thirty one (77.5%) of the respondents were NZ European, two (5%) Māori, seven (18%) Pacific, Asian, Indian or 

UK European. All were ages 20 to 40 years. Eight (20%) had a GP obstetrician, four (10%) a hospital midwife, 

21 (53%) an independent midwife, and seven (18%) a specialist obstetrician as the LMC. Antenatal class 

providers varied with 10 attending Birthcare, 13 National Women’s and 13 attending four different Parent Centre 

classes in the region.  

 

Thirty four (75%) recalled receiving immunisation information during antenatal classes. Twenty four (60%) 

received both written and verbal information, and ten written information only. Of those who received written 

information, ten did not recall what they were given, eight were given MoH pamphlets only, one was given only 

the anti-immunisation pamphlet produced by the Immunisation Awareness Society, six were given both the MoH 

and the Immunisation Awareness Society pamphlets, and a further eight were given a mixture of other material. 

Overall 19 (48%) felt that they had been given adequate information about immunisation to make an informed 

choice, 21 (52%) felt they had not enough information to make a decision. Twelve (30%) felt the information 

received was only positive towards immunisation, 21(53%) felt the information was neutral and no one felt the 

information was only negative towards immunisation. Participants ranked their likelihood of immunising their 

babies on a 5 point Likert scale from not at all to very likely. One respondent replied 2, four replied 3, ten replied 

4, and 25 (63%) replied 5, i.e. very likely. Although 63% of participants stated they were very likely to immunise 

their infant, only 33% were very confident about their decision (p=0.014). 

 

5.7.4 Conclusions 

This was a small study and the results may not be generalisable to other regions and population groups. The 

study did not have sufficient numbers to compare ethnic or age differences and was limited to English-speaking 

mothers with a telephone. The major findings of concern were that a quarter of parents appeared not to have 
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received any information at all. Of those who did, a sizeable minority received anti-immunisation information. 

Over half of those surveyed did not feel they had been given adequate information to make a decision, and even 

for those who did feel they were likely to immunise, there was a difference between the likelihood of immunising 

and their level of confidence. We called for further focus and resources on the antenatal period to improve 

information and resources to expectant parents. 

 

Later research we undertook substantiated these findings and came from one arm of a larger study we 

undertook in 2004 around the determinants of immunisation coverage at the general practice. This study 

methodology is described in Chapter 7.2.2. As part of the larger study, we undertook a telephone survey on 957 

randomly-selected caregivers of children under 2 years of age (refer Figure 7.3) with a median of 8 caregivers 

selected per practice. The findings showed that the majority of mothers (67%) made their decision regarding 

immunisation while they were pregnant, only 62% of caregivers reported having received immunisation 

information in the antenatal period and 29% reported receiving information that discouraged them from 

immunising their children (25). Caregiver receipt of discouraging information antenatally was associated with 

lower immunisation coverage in the practice (67% versus 73% p = 0.03).  

 

5.8 Understanding parental decisions about early childhood immunisation 

5.8.1 Background 

The small antenatal study highlighted again significant concerns for parents with their decision-making 

processes in this period of time. I was fortunate to make contact with Dr Abigail Wroe, at this time an academic 

psychologist funded to undertake post-graduate research on a Welcome Trust grant. Abigail shared my interest 

in the parental decision-making and we worked together to design two studies. The first study aimed to 

investigate the factors that influence actual decisions about whether or not to opt for childhood immunisations. 

This included investigating maternal reasons for and against immunising, how the balance is associated with the 

likelihood of immunising and the influence of emotional factors. Dr Paul Salkowskis from the institute of 

Psychology, Kings College London was also involved in advising on the design and writing the manuscript for 

this first study.  

 

5.8.2 Results 

This was a longitudinal study of pregnant/early postpartum women. Pregnant women were recruited through 

LMCs to participate. The main LMCs, GPs, midwives and obstetricians who worked at the major central 

Auckland maternity hospital, National Women’s, were approached by telephone. Those who agreed to help with 

recruitment were sent flyers, response sheets and postage paid envelopes. These were to be given to clients in 

their third trimester of pregnancy to whom the LMC had already mentioned immunisation. Respondents were 

then telephoned, given more information about the research, invited to take part and sent the questionnaire with 

a postage paid envelope. The questionnaire was divided into four main sections: 

1. Section one asked participants how likely they would be to immunise their child, how they viewed the 

information they had received about advantages and disadvantages of immunisation, and what their 

preferences were regarding immunisation.  
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2. Section two was an open-ended question asking participants to state all their reasons for and against 

immunising their children. They were also asked to rate each reason on a scale from 0 being not 

relevant at all to 100 being extremely relevant. 

3. Section three asked about the six diseases against which the primary immunisation course is used 

(diphtheria, tetanus, pertussis, polio, hepatitis B, and haemophilus influenza type b), and they were 

asked to rate how likely they thought their child would develop each disease, if immunised or if not 

immunised and if no children in the community were immunised. They were then asked to rate how 

harmful they thought the disease would be for their child on a 0 to 100 scale, how responsible they 

would feel for what happened with 0 being not responsible at all to 100 being totally responsible, and 

finally how much they thought they would regret not immunising on a scale of 0 being no regret to 100 

being total regret.  

4. Section four asked about effects that are sometimes related to immunisations: soreness, redness or 

injection site swelling, persistent crying for more than 3 hours, mild fever, high fever, not eating properly 

or vomiting, drowsiness, sleeping less than usual or restlessness, temporary cyanosis (described as 

bluish discoloration of the skin), shock-collapse - all with full recovery and more serious issues - long–

term seizures, brain damage, anaphylaxis (described), paralysis,and sudden infant death (cot death). A 

statement was included at the end of this section to reassure participants that there is no scientific 

evidence that immunisations cause brain damage, long-term seizures or cot death and there is a very 

low risk of between 1 in 1 million and 1 in 10 million of a child developing paralytic polio from the OPV. 

For each event, participants were asked how likely they thought the event would be to occur with 0 being 

no change to 100 being definitely happening, how harmful they thought it would be for their child, how 

responsible they would feel, and how much they would regret not immunising, all on a scale of 0 to 100. 

They were re-contacted when the infant was eight to ten weeks of age and asked whether the baby was 

immunised, and if so when the immunisation had occurred, and when they had made the decision. 

 

Statistical analysis of emotional factors 

Three variables were calculated as scores of perceptions of physical risk and benefits and four variables were 

calculated as scores of emotional or omission bias factors.  

 

1. The perceived individual benefit of the immunisation was calculated for each disease as the difference 

between the perceived risks of developing the disease if the child was not immunised, versus the 

perceived risk of developing the disease if the child was immunised. The product of this score and 

perceived harm the disease would cause if the child were to develop the disease was calculated. A total 

score for all six diseases was calculated for each individual. 

2. The perceived community benefits of the immunisation were calculated as the difference between the 

perceived risk of developing the disease if no children were immunised, and the perceived risk of 

developing the disease if the child was immunised. The product of this score and perceived harm of the 

disease was calculated. A total score for all six diseases was then calculated for each individual.  

3. The perceived risk of the immunisation was calculated as the product of the perceived risk of each 

possible adverse effect. 

4. The perceived harm to the child if the adverse effect did occur.  
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The total score for all adverse effects was calculated to obtain the final score. 

 

Omission bias was calculated by the total score for all six diseases of the feelings of responsibility if harm occurs 

after inaction (omission). Commission (feelings of responsibility if harm occurs after action) was the total score 

for all adverse events if the child was immunised. Omission (anticipated regret if harm occurs after inaction) was 

the total score for all six disease of anticipated feeling of regret if the child then developed the disease. 

 

5.8.3 Results 

Of the 83 LMCs contacted, 50 agreed to engage with recruitment for the study. From a total of 427 flyers sent to 

LMCs to give to clients, 235 (55%) completed response sheets were returned to the researcher. All 235 were 

telephoned and sent the questionnaire and 195 (85%) completed and returned the questionnaire. 

 

Of the 195 participants, the average age was 32.7 years; 49 (25%) had no further education after leaving school, 

173 (89%) were with a partner, 98 (50%) were having their first child, 150 (77%) were NZ European origin, 18 

(9%) Māori, 13(6.6%) Pacific, 5 (2.5%) Asian and 8 (4%) missing data.  

 

Overall, 127 (67%) of participants stated that they definitely would immunise their child and 10 (5%) definitely 

not. Eighty six (44%) felt they did not have enough information (rating < 50 on the scale) and 72 (37%) felt they 

had the right amount of information. In terms of decision-making, 10 (5%) would prefer the healthcare 

professional to make the decision alone, 20 (10%) would prefer the healthcare professional to mostly make the 

decision, 71 (36%) to be equal shared decision-making, and 84 (43%) to have more of the decision-making 

themselves than the healthcare professional, of whom 31 (16%) wished to make the full decision alone. 

 

Postnatally, three mothers could not be contacted and one mother was not contacted as she had had a stillbirth. 

Of the 14 participants (7%) who rated below 50 on the likelihood of immunisation, all decided not to immunise; of 

the 6 (3%) who rated 50 on the scale, two (1%) had immunised and four (2%) had not; of the 171 who rated 

above 50 on the scale, 146 (85%) had vaccinated on time, 16 ( 9%) late (after two weeks), 7 (4%) did not 

immunise and a further two did not immunise due to genuine contraindications through severe ill health of the 

child. There was a strong association between individuals’ antenatal rating of likelihood of immunising and their 

actual decision (p=0.87) with a 97% accordance based on the antenatal decision. Overall, 166 (88%) of 

participants made their decision antenatally.  

 

On average, participants stated 2.7 reasons for and 1.8 reasons against immunising their infant. The reasons 

were categorised into 12 pros and 18 cons. See Table 5.6 and Table 5.7 below which are reproduced from Wroe 

et al 2004 (19). 
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Table 5.6: Reasons for Immunising the child and frequency with which they were stated 

Reason % all 
participants 

(n=195)  

% participants who 
immunised on time 

(n=148)  

% participants 
who immunised 

late 
(n=16) 

% participants 
who did not 
immunise 

(n=25) 

To protect my child against these 

diseases 
10 79 93 64 

Community/society benefits 42 43 44 35 

General health 18 20 25 8 

Low risk of the immunisation or 

low risks compared to benefits 
14 16 0 4 

To allow/help with entry into 

childcare centre/schools 
13 13 25 12 

Family values or general attitude 13 15 13 8 

High prevalence of the diseases 11 11 0 20 

Emotional reasons e.g. guilt 10 12 6 4 

High severity of the diseases 9 11 0 0 

Advice from health professionals 7 7 13 4 

Social pressure 4 3 0 12 

Low barriers to immunisation 4 5 0 0 

NB data are percentages of participants stating each reason. There were no significant differences for any reason category 
between the groups (p >0.06) 
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Table 5.7: Reasons against immunising the child and frequency with which they were stated 

Reason % all 
participants 

(n=195)  

% participants who 
immunised on time 

(n=148)  

% participants 
who immunised 

late 
(n=16) 

% participants 
who did not 
immunise 

(n=25) 

Side effects (or potential) of the 

immunisations 
63 62 63 72 

Pain or distress or injection 12 11 19 12 

Preference for “natural immunity’ 10 4 6 48* 

Mistrust of information from drug 

companies or government 
10 6 6 36* 

Child too young 8 5 6 28* 

Emotional reasons 5 1 6 24* 

Immunisations are not effective 5 3 0 20* 

Possibility of catching the disease 

from the immunisations 
4 4 6 4 

Low risk of catching the disease 4 2 0 4* 

Putting foreign bodies/germs into 

the infant 
4 1 0 4 

Low severity or treatability of the 

diseases 
3 0 0 24* 

Mistrust of the manufacturing 

process 
3 1 0 16* 

Ingredients of the immunisations 3 1 0 16* 

High doses of immunisations 3 1 4 8 

Aversion to drugs 2 0 4 12 

Possibility of the diseases 

becoming resistant to the 

immunisations 

2 3 0 0 

Having read anti-immunisation 

information 
2 3 0 0 

Barriers to immunisation 1 1 0 0 

NB Data are percentages of participants stating each reason. Significant differences are marked with asterisks. 
 

Decisions balance was calculated as the difference between the pros and cons divided by the total of the pros 

and cons. The decision balance was highly correlated with antenatal rating of the likelihood of immunising the 
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infant (p>0.01), such that individuals who were more likely to immunise rated a higher relevance of pros 

compared with cons. 

 

Participants who immunised their children perceived the diseases as significantly more harmful than those who 

did not immunise their children (independent t (187) >3.90, p>0.01). Perceived risk of adverse events was rated 

lower by the immunisers than the non-immunisers (t (187) >2.80, p<0.01) for all adverse events except long-term 

seizures, brain damage and cot death. 

 

Immunisers had higher ratings of perceived personal benefit of the immunisation (t (187) =8.52, p<0.01); higher 

ratings of perceived community benefit (t (187) =7.63, p<0.01) and lower ratings of perceived risk (t (187) =9.21, 

p<0.01). Immunisers had higher ratings of anticipated responsibility of harm after inaction (t (197) =10.23, 

p<0.01), higher ratings of anticipated regret if harm occurred after inaction (t (197) = 12.69, p<0.01); lower 

ratings of anticipated responsibility of harm after action (t (1870 = -9.21, p<0.01) and lower ratings of anticipated 

regret if harm occurred after action, (t (187) = -8.94, p<0.01). 

 

Anticipated regret, if harm occurred after inaction, was the strongest predictor of likelihood of immunising the 

children (predicted 47% of the variance; adjusted R2 =0.47, p <0.01). This was followed by anticipated regret if 

harm occurred after action, feelings of responsibility if harm occurred after inaction, feelings of responsibility if 

harm occurs after action, personal benefits of immunisation, risk of the immunisation and education level. 

Variables that were not entered were demographics (age, relationship status, first child or not, ethnicity) and 

perceived community benefit of the immunisations.  

 

In order to more closely investigate variance explained by omission bias factors, we conducted hierarchical 

regression analyses, Demographics were forced into Step 1, perceptions of physical risk and benefits forced into 

Step 2 and omission bias factors were allowed to enter in Step 3. Demographic variables were found to predict 

15 of the variance (R2 = 0.05, adjusted R2 = 0.02, p = 0.18), perceptions of physical risk and benefits predicted a 

further 42% of the variance (change in adjusted R2 = 0.42, p<0.01) and the omission bias factors predicted a 

further 25% of the variance (change in adjusted R2 =0.25, p<0.01). The majority of the variance explained by 

perceptions of physical risks and benefits was in personal benefits of immunisation and risks of immunisation. 

Omission bias factors were explained by anticipated regret if harm occurred after inaction and anticipated 

responsibility of harm after action.  

 

5.8.4 Conclusions 

There were some limitations of this study. It was only undertaken with women and no account was taken of the 

role of fathers and other partners or wider family members, such as grandparents, in the decision-making. There 

is no knowledge of those LMCs and those mothers who declined to participate. Thirdly, it is not possible to know 

whether the beliefs were the prime cause of the decision or rationalisations of the decisions they made. 

However, individuals’ responses were obtained before the final decision was made.  

 

Our findings were consistent with the notion that individuals reach their decisions by weighing the perceived pros 

and cons that they see as relevant. The association between prediction of the decision and the eventual decision 

made was extremely strong. 
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The decision was strongly influenced by emotional factors, and this was independent of objective factors. 

Therefore, we concluded that omission bias does seem to play a major role in the decision on whether to 

immunise infants. Non-immunisers had higher ratings of anticipated responsibility for harm that occurs following 

action (immunisation) and greater anticipated regret of that action. Regression analyses suggest that emotional 

factors were a better predictor of the likelihood of immunisation than reasons based on physical risk and 

benefits.  

 

5.8.5 Recommendations 

We recommended that certain beliefs about immunisation and immunity, in particular the preference to keep the 

immunise system ‘natural’ and that infants are too young to be vaccinated, be directly addressed in the 

information provided by the health professional. We highlighted the concern that 10% of participants stated that 

they did not trust the information provided, and this was more commonly expressed by non-immunisers.  

We particularly recommended that, because the majority of decisions are made in the antenatal period, parents 

be given more support antenatally and we recommended interventions to aid decision-making in this period. We 

stressed the importance of recognising omission bias in decision-making, i.e. that people tend to be more 

concerned about things that go wrong because of what they decide to do, rather than because of things they 

decide not to do and having this as a focus in any decision-making tool. One way of doing this would be to focus 

on immunisation as the norm, so non-immunising would be more of an active decision than immunising. 

 

5.9 Evaluating a decision-making aid for parents regarding childhood 
immunisations 

5.9.1 Background 

The second study working with Dr Wroe involved piloting a decision-making aid to support parents in their 

decision around childhood immunisation, including measuring their satisfaction and confidence in their decision. 

Dr R Glynn Owens from the Department of Psychology, University of Auckland was also involved in the design, 

planning, analysing and manuscript writing of this study. 

 

Following our recommendations from the first piece of research, we chose to develop a decision-making aid for 

parents to use in the antenatal period. Based on our findings from the research above, we designed an 

intervention tool that included the following three factors: 

I. The provision of more detailed information on benefits and risk of immunisation according to the 

scientific evidence. 

II. Information on the possible role of emotional factors. 

III. The ‘focusing procedure’ which encourages individuals to focus on the relevant, and scientifically valid, 

issues.  

 

We hypothesised that the intervention would be associated with an increase in the likelihood of immunisation; an 

increase in an individual’s perceptions of the benefits of immunising, a reduction in perceptions of risks, 

reduction in anxiety and overall increased satisfaction with the decision to immunise their infant. 
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5.9.2 Methods 

Women attending antenatal education classes at National Women’s Hospital, the major central Auckland 

hospital for maternity services, were invited to take part in research. The research was an RCT with the 

intervention involving a mailed questionnaire followed by a telephone interview. See Figure 5.3  

 replicated from Wroe et al 2005 (20) for an outline of the methodology. 

 

A sample size of 100 was chosen to permit 80% confidence of detection of a difference of 0.75 standard 

deviations between the ratings of likelihood of immunising and long-term satisfaction with the decision, assuming 

a significance level of 0.01. 

 

There were three time points: 

I. Time point one (pre-intervention): Prior to the intervention and involving a structured telephone interview.  

II. Time point two (post-mailed out information): A face-to-face interview following the posting of the 

intervention tool booklet to those randomised to the intervention arm and the MoH standard booklet to 

those randomised to the control arm. This included focusing questions for the intervention group. 

III. Time point three (post intervention): A structured telephone interview.  

 

Following this, there was a follow-up telephone call when the infant was 8 to 10 weeks of age.  

 

In order to prevent contamination, cluster randomisation was undertaken via antenatal classes, not individuals, 

with alternating classes being assigned to intervention or control. There were 7-11 pregnant women per class. 

Those recruited from the final class (n=7) were allocated according to initial rating of their ‘likelihood of 

immunising’ in order to balance the groups in terms of baseline differences in decision ratings. Across-group 

contamination was avoided in these women because the post intervention ratings were undertaken prior to their 

next antenatal class, i.e. before they met one another again.  

 

The pre-intervention questionnaire was posted to all participants and they were asked to open it during a 

structured telephone interview at time point one. This covered three areas: the likelihood of immunising and 

anxiety, the perceived risk and harmfulness of the diseases, and the perceived risk and harmfulness of adverse 

effects that are often related to the vaccines. The intervention group was then sent a 20-page booklet that 

covered detailed information about the benefits and risk of each of the immunisations, and a one page section 

on issues related to psychological aspects of omission bias. The control group was sent the less in-depth 

standard 19 page leaflet published by the MoH titled “Immunisation Choices” (Ministry of Health 2001). This 

leaflet comprised sections on how does immunisation work; the immunisation certificate; questions about 

immunisation; the nine diseases immunisation addresses; and what are the risks of immunisation. Several days 

later, a face-to-face interview was undertaken to rate the satisfaction, the clarity, quantity, and usefulness of the 

information. Individuals in the intervention group were also asked some focusing questions such as: 

 

If my child was immunised: 

I would feel glad that I had done my best to prevent my child from developing these serious illnesses. 
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I would know that there is a chance (up to 1 in 10) of my child having an unusual high-pitched cry; this 

would be very unpleasant and worrying at the time, but would almost definitely stop after a few hours. 

 

If my child were not immunised: 

I would worry about him/her mixing with other children and adults who might be carrying diseases. 

 

To match the time spent interacting with the researcher, the interviewer asked individuals in the control group 

questions on the presentation of the information, such as its layout and colour. 

 

Following the intervention all participants were asked to rate the time point one items again, as well as how 

prepared they felt for the effects of the immunisation, and to complete a validated satisfaction with decision scale 

(199). A follow up telephone interview was conducted when the infant was eight to 10 weeks of age.  

 

 
Figure 5.3: Study design for the antenatal decision-making aid 
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5.9.3 Results 

One hundred and thirty-five women were invited to participate, of whom 100 (74%) consented. One did not 

complete because she felt the information booklet was biased, but she did complete the follow-up telephone 

interview.  

There were no significant differences in demographic variables (age, highest educational level, ethnicity, number 

of children, relationship status) and baseline variables (likelihood of immunising, anxiety about immunisations) 

between the intervention and control group.  

 

There were significant differences between the rating of perception of the information in the intervention group 

and the control group.  

 

This was a clustered design analysis, but we did not undertake weighting to adjust for intra-antenatal class 

correlation, because the biostatistical advice was that this was unlikely to make any real difference to the 

outcomes.  

 

Psychological variables 
Independent t-tests demonstrated that the intervention group, compared to the control group, had significantly 

higher ratings of both ‘preparedness for the effects of the immunisation’ (t [97] =6.16, p<0.001, mean difference 

21.54, 95% CI 14.58 to 28.49); and ‘Satisfaction with the Decision’ (t [97] =6.05, p<0.001, mean difference 4.56, 

95%CI 3.06 to 6.05). 

 

Follow-up measures 

Of the 90 participants who gave antenatal, post-intervention ratings on the decision scale of above or below 50 

on the decision rating scale, 86 (96%) made a decision as would be expected. In the intervention group, 45 

(90%) immunised on time (before the child was eight weeks old), two (4%) late (aged 8-12 weeks), and three 

(6%) did not immunise (by age 3 months). In the control group, 35 (70%) immunised on time, six (12%) late and 

nine (18%) did not immunise (χ² [2] =6.25, p<0.05). This difference was due to a significantly higher proportion of 

individuals in the intervention group immunising on time, as opposed to late or not at all (χ²[1]=6.25, p<0.05). 

The proportion of participants in each group who immunised compared to those who did not immunise at all, did 

not reach significance (χ² [1] =3.41, p=0.07). 

 

Follow-up measures of satisfaction with decision were significantly higher in the intervention group than the 

control group (t [98] =4.54, p<0.001, mean difference 2.65, 95%CI 1.49 to 3.81). The intervention group 

compared to the control group had lower ratings of anxiety (t[98]=-3.07, p<0.01 mean difference 18.34, 95%CI 

6.47 to 30.22); had higher ratings of confidence in making the decision (t[98]=2.32, p<0.05, mean difference 

9.04, 95%CI 1.30 to 16.78); and perceived the decision as less difficult (t[98]=2.55, p<0.05, mean difference 

17.73, 95%CI 3.91 to 31.54). 

 

5.9.4 Conclusions 

Participants’ actual decisions whether to immunise their infants were strongly predicted by the antenatal ratings 

of ‘likelihood of immunising’. The intervention package successfully reduced maternal anxiety and improved 
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maternal satisfaction with the decision. This also translated into action with mothers being significantly more 

likely to immunise on time. This contrasts with concerns expressed that providing information on the adverse 

effect of immunisation may increase anxiety and decrease uptake. We felt that the changes in perception of risk 

and harmfulness of the adverse effects mediated the change in immunisation decisions. 

 

Limitations of this study included the small sample size, lack of long-term follow-up, randomisation by antenatal 

classes that may have created group bias in participants, recruitment through parents who attend antenatal 

classes with no information on the differences for parents who do not attend antenatal classes, and the degree 

of literacy required in English to understand the intervention booklet. 

 

This study does not answer which of the three main ways the intervention differed from the control procedure 

and which had the most effect (the level of detail of information, an explanation of omission bias and the focusing 

intervention). We recommended that this study could be used as a first step to considering further development 

in decision aids suitable for healthcare settings. 

 

5.10 Chapter conclusions 
Historical concerns have been identified in the 1990s concerning policy decisions that affect which health care 

professionals engage with parents antenatally and in the first immunisation visit at the six-week Well Child visit. 

My earliest research showed that the six-week immunisation event was lower when not delivered within the 

traditional general practice setting. This policy decision was rectified, but does highlight the effect policy 

decisions can make on immunisation uptake. 

 

One important factor contributing to immunisation uptake is the role of parents. Historically, NZ had very limited 

data on this issue, despite low immunisation coverage. This chapter presented research by myself and 

colleagues in this area that took a focus on parental knowledge, attitudes and beliefs and in particular, that of the 

mother.  

 

NZ parents feel it is their role to make the decision around accepting or rejecting the immunisation programme 

for their child. Our research suggests that the majority of mothers wish to make the decision with the support of 

their health professional, either in equal partnership, or with the parent making the decision, but with supporting 

material and advice from the involved health care professional. Furthermore, the antenatal period is a vital time 

for parents to consider this issue, with almost all parents making their decision in this time period.  

 

Decision-making in the antenatal period is strongly associated with resultant behaviour to immunise or not. 

Decision-making is also affected by emotional reasons, particularly anticipated responsibility for regret over 

action or inaction. Effective antenatal materials and decision-making tools result both in reduced parental anxiety 

and a positive outcome for immunisation. Recognising the role of omission bias in decision-making, that people 

tend to be more concerned about things that go wrong because of what they decide to do rather than because of 

things they decide not to do, effective decision-making tools appears to add to a positive outcome. We 

recommended, based on this, placing an emphasis on creating an environment where immunisation is the norm. 
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This is likely to lessen parental anxiety, reduce the effect of omission bias and support the making of a positive 

decision. 

 

Our research consistently highlighted that parents wished to have more information around immunisation, found 

the decision-making often difficult and for many, this created a lot of anxiety. Some felt this was potentiated by 

lack of information, being given conflicting information, feeling there was a lack of support in decision-making, 

low confidence or trust in their healthcare professional’s advice, or, for some, there were larger concerns around 

lack of trust in the NZ authorities and suspicion towards the role of the pharmaceutical industry in potentially 

biasing information.  

 

A significant theme emerging for mothers was fear of immunisation. Firstly, the actual immunisation event and 

how painful and distressing it could be perceived was expressed as a barrier for more than a quarter of mothers, 

possibly even higher with mothers from Māori and Pacific ethnicity. Secondly there were expressed fears 

regarding possible vaccine adverse effects. These concerns may have been more prominent with older NZ 

European mothers. Alongside this, many parents perceived the vaccines to be ineffective and/or unnecessary 

and the diseases less relevant to their lives. A theme for many was a belief that natural is best; a sense that the 

best way to build an infant’s immune system is via good healthy living - vaccines are somehow artificial and may 

not enhance the natural approach. Allied to this was a belief that infants’ immune systems were too young to 

cope with vaccines. With over 40% of mothers feeling their infants were too young to start immunisation at the 

scheduled ages, around one in eight mothers believing vaccines were not effective and up to one in five 

believing good healthy living will prevent these disease, there was likely to be a significant minority of parents not 

convinced about the value of vaccines.  

 

Parents can be grouped into different audience segments to assist with targeting more effective strategies and 

resources. We recommended that those that were currently accepting of vaccines (the traditionalists and health 

insurers) be provided with positive reinforcement of their decisions and the importance of disease prevention, 

stressing wellness for the child and community; also recognising the broader whānau role, particularly with the 

Māori community. Those who were supportive, but incomplete, called the complacents, could be fairly easily 

targeted with regular precall and recall reminders and reducing missed opportunities to immunise. For those who 

lacked confidence we recommended more focus on effective information to support their decision-making, 

particularly the fear issues around vaccine safety, disease effects, and infants’ immune systems. Then there was 

a group that are more likely to be facing access issues, called the unaware, who were more likely to be from low 

income backgrounds, possibly very young mothers with less education and likely to require more intensive 

support for access, outreach and support services. Finally, the conscientious objectors were unlikely to change 

their belief system, but strategies were needed to reduce the dissonance this group could create in others.  

 

A significant limitation of this research was that it was almost exclusively undertaken with mothers. The role of 

fathers and the broader family decision-making processes remains to be explored. A further limitation was the 

lack of information on other important demographic groups, particularly ethnic groups such as Pacific and other 

immigrant groups.  

 

This body of research raised a range of concerns around NZ parents’ knowledge, attitudes and barriers in 

accepting the infant immunisation programme. I was in the privileged position of having many opportunities in my 
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role in IMAC over these years to offer policy advice based on this research to the NZ MoH and DHBs, which was 

frequently acted upon.  

 

5.11 Summary of Chapter 5 

This chapter focused on the issues of parental knowledge and attitudes as a contributory factor associated with 

childhood immunisation coverage. It initially presents the NZ background prior to my engagement in this topic, 

followed by a discussion of the research I have undertaken and published with colleagues over the period from 

1999 to 2005. This research has focused on the barriers to up taking childhood immunisation through the 

perspective of parents and, in particular, mothers. The research initially explored maternal knowledge and 

attitudes, then undertook more in-depth study to identify different patterns for particular groups of parents to 

enable the development of more directed strategies and resources to support the different parental group needs. 

From a better understanding of parental concerns, our research moved on to designing and implementing 

decision-making tools. This showed the ability to support parents in the antenatal period in positive decision-

making for their infant and earlier uptake of childhood immunisation for the first event. 
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CHAPTER 6 OTHER ENVIRONMENTAL EFFECTS ON 
IMMUNISATION UPTAKE FOR CHILDHOOD 

IMMUNISATIONS 

6.1 Outline of Chapter 6 

International literature identifies a range of complex reasons affecting immunisation coverage uptake. The 

ultimate decision to proceed with childhood immunisation lies with the joint decision-making between the 

parents/caregivers and the healthcare provider. However, behind this, there are a range of influences on the 

parents, family and the HCPs, resourcing and structural support issues, as well as external influences affecting 

their knowledge and attitudes. 

 

This chapter focuses on some of the broader environmental aspects that may affect the ability to achieve a fully 

immunised child. Clearly, there are many broad issues that can all impact on this outcome (Refer Chapter 3). 

However, in this chapter, I confine the discussion to the areas of research in which I have been involved. Firstly I 

discuss a study that looks at immunisation coverage disparities by demographics. In the second part of this 

chapter I discuss research undertaken specifically looking at the role of the media as an influence on both 

parental and HCP knowledge, attitudes and confidence.  

 

 
Figure 6.1: Outline of Chapter 6 
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6.2 Disparities in coverage by demographics 

6.2.1 Introduction 

To gain analytical help to consider more in depth questions around immunisation coverage and disparities, I had 

been working with my colleague Dr Dan Exeter from the Section of Epidemiology and Biostatistics, School of 

Population Health, University of Auckland. Dan has expertise in spatial epidemiology. We were fortunate to have 

a Masters student, Steffen Exeter, who was interested in supporting our research questions further. Steffen 

undertook his Master’s thesis looking at measuring spatial distribution and disparities in coverage for the NZ 

childhood immunisation programme (28). This research team also included my colleague in IMAC, Dr Helen 

Petousis-Harris, and Associate Professor David O’Sullivan, who supported Steffen with the analysis. The 

manuscript development was also supported by Steffen’s colleague Christoph Buck from the Institute for 

Epidemiology and Prevention Research, Bremen, Germany. I was involved in the planning, design, and writing 

up of this study, but had no involvement in the statistical analysis, except to give advice on the clinical aspects 

as to how they applied to the statistical boundaries. 

 

6.2.2 Background 

As described in Chapter 2, it had been historically identified that NZ has disparities in immunisation coverage 

rates, particularly by socioeconomic group and ethnicity. There had also been some trends identified in the 

1991-1992 and 2005 national surveys to suggest there were regional differences (5). As outlined in Chapter 3, 

the international literature shows a strong relationship between low immunisation coverage and SES (62), a 

range of possible geographical variations (refer Chapter 3 Table 3.2), and a more mixed relationship with 

ethnicity (refer Chapter 3, Table 3.3). With the introduction of the NIR in 2005, NZ was now in a position to 

analyse and report on data more effectively than previously. This aim of this study was to use the newly 

developed NIR data to describe the immunisation coverage status for NZ infants and evaluate risk factors for 

lower immunisation uptake for a national cohort of 12-month-old children born over a three year period. The 

demographic characteristics we chose to focus on were geography (by DHB), socioeconomic deprivation, and 

ethnicity. 

 

6.2.3 Methods 

Anonymised immunisation coverage data were obtained from the NIR, provided by the MoH. Data were 

extracted on all children who turned 12 months of age between 1 January 2007 to 31 December 2009. Individual 

immunisation status was defined as the completion of all vaccines before 12 months of age for the three events 

of the primary course. The schedule changed in this study period, with the course being reduced from six 

injections to three in June 2008 with the introduction of combination vaccines. Therefore, the total count 

depended on the date of birth of the child in relation to the schedule. The epidemic meningococcal B vaccine 

(MeNZBTM) was also given through this period, but was excluded from this study. Ethnicity data were coded 

using the NZ prioritisation approach, whereby multiple ethnic affiliations are categorised in order of priority 

according to perceived need for NZ (Māori, Pacific, Asian, NZ European and ‘other’). The ‘other’ ethnicity group 

comprises all other ethnicities living in NZ, including African, Middle Eastern, South American, as well as a 

proportion of NZ Europeans who identified themselves as ‘New Zealanders’ or ‘Kiwis’ in the Census data.  
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Each patient record from the NIR was assigned a spatial reference as a Meshblock, which represented an area 

where the address is given by the parent/caregiver at the first contact with the healthcare system after birth. This 

is the smallest level of aggregate Census data collection in NZ. There are 41,392 Meshblocks containing 

approximately 40 people in rural areas and on average 100 in urban areas (200). Socioeconomic differences 

were measured using the 2006 NZ Deprivation Index (201). This measure is based on small area socio-

economic data from the NZ Census and comprises nine variables representing both material and social 

deprivation in the population (including income, unemployment, qualifications and household characteristics, 

such as overcrowding). Immunisation update rates were calculated for all eligible children for each ethnic and 

deprivation category on a national scale and by the 21 DHBs. A multivariate lognormal regression model was 

applied to analyse the effects of ethnicity, deprivation and the combined interaction of the two with the underlying 

population proportion. 

 

6.2.4 Results 

The original dataset consisted of 187,533 childhood records and of these, 26,303 (14%) were excluded. The 

excluded included missing spatial references (8%), missing NZDep scores (2%) and records flagged as opt outs 

(4%). Opt outs were excluded because they were missing the immunisation status information. The final data set 

was 161,230 records. Overall, 85.4% (95% CI: 85.2-85.6) of eligible children were fully immunised at 12 months 

of age.  

 

Geography 

There were significant variations across DHBs with a range from 75% coverage in the lowest performing DHBs 

of Lakes and Northland, to over 94% in South Canterbury and Otago DHBs. There was a significant north-south 

gradient with higher rates in the South Island. Refer Figure 6.2. 
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Figure 6.2: Geographical distribution of immunisation coverage for children aged 12 months 2007-2009 

 

Deprivation/Ethnicity 

Figure 6.3 shows a clear gradient by deprivation from the lowest quintile groups having 81.1% (95% CI 81.5-

82.1) versus the least deprived quintile at 89% (88.8-89.3). Figure 6.3 also demonstrates marked ethnic 

differences, stratified by deprivation. NZ European had the highest coverage overall at 91.8% (95% CI 91.6-
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92.0), followed by Asian 86.3% (85.7-86.9) with the lowest rates for Māori at 78.1% (77.7-78.4). There was a 

16% gap between the best and lowest performing populations.  

 

Stratifications by ethnicity and deprivation showed that Māori children in particular presented the most distinct 

negative gradients across the deprivation categories with a more than 10% uptake difference between low and 

high deprivation areas. Refer Figure 6.1. The ethnicity category of ‘other’ demonstrated the lowest uptake rates 

for both the low and the high deprivation areas with 83.9% (83.2- 84.6) and 81% (79.8-82.1) respectively.  

 

 
Figure 6.3: The proportion of children fully immunised at 12 months of age by deprivation (NZDep) in quintiles and ethnicity 

 

6.2.5 Further unpublished data: Association with independent risk factors 

Steffen undertook further statistical modelling on the same data, where he identified variables from the NZ 

Census data that we considered to be possibly linked to barriers to accessing immunisation and mapped them 

by meshblock to the NIR coverage rates. Refer Table 6.1. His multivariant analysis demonstrated that ethnicity 

was the most significant association, with Māori children being two-thirds less likely to be immunised than NZ 

European. Significant associations with likelihood of lower immunisation were demonstrated for children from 

bigger households, single parents, households with the income derived from a government benefit, deprivation 

status and overall household income. There was no association with education variables. 
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Table 6.1: Likelihood of being immunised at 12 months of age, using NIR data and census data for children born 2007-2009 

Variables  Odds Ratio 95% CI 

 
 
Demography 

Ethnicity 

NZ European 

Maori 

Pacific 

Asian 

Other 

 

1.0 

0.36 

0.53 

0.58 

0.42 

 

 

0.35 - 0.38 

0.50 - 0.56 

0.55 - 0.62 

0.40 - 0.44 
 
 
 
 
 
 
 
Socioeconomic 
Status 

Household Income 

1 very high household income 

2 

3 

4 very low household income 

 

1.0 

0.98* 

0.91 

0.83 

 

 

0.94 - 1.02 

0.87 - 0.95 

0.78 - 0.87 
Household income from Benefit 

4 least dependent from benefit 

3 

2 

1 most dependent from benefit 

 

1.0 

0.95 

0.98* 

0.93 

 

 

0.91 - 0.99 

0.94 - 1.03 

0.88 - 0.98 
Telephone Access 

1 very high level of telephone access 

2 

3 

4 very low level of telephone access 

 

1.0 

1.10 

1.02* 

0.97* 

 

 

1.05 - 1.15 

0.98 - 1.06 

0.93 - 1.01 
Vehicles in Household 

Two or more vehicles in household 

One vehicle in household 

 

1.0 

1.03* 

 

 

0.96  1.10 
 

 

 

 

Household 
Characteristics 

Single Parents 

4 very low level of single parents 

3 

2 

1 very high level of single parents 

 

1.0 

0.98* 

0.99* 

0.89 

 

 

0.94 - 1.02 

0.94 - 1.04 

0.85 - 0.94 
Number Household Members 

Two Member Household  

Three Member Household 

Four Member Household 

Five and more Member Household 

 

1.0 

0.88 

0.73 

0.61 

 

 

0.85 - 0.91 

0.69 - 0.77 

0.55 - 0.66 
                     *Not significant (>0.05) 

 

6.2.6 Conclusions 

For the first time, the use of NIR provided an opportunity to examine coverage levels for entire birth cohorts with 

spatial mapping. Both ethnicity and deprivation were significant determinants of low immunisation coverage. Of 

note is that this is not just a straight deprivation issue - ethnicity also has an independent significant effect. The 

group that had the lowest immunisation coverage was identified as both Māori and from lower socioeconomic 

background. The effect on disparities was even more pronounced when considered by geographical distribution, 

with the lowest performing areas in the North Island and a nearly 20% difference between the highest and lowest 

performing DHBs.  
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We argued that socio-cultural issues impact particularly for Māori households through risk factors such as single 

parent households and/or larger households. The inequalities in the ’other’ ethnic group were very striking 

across all SES groups. We recommended that this population group be given more consideration because, 

despite being the third largest ethnic group in NZ, it is likely to be very heterogeneous. More attention also 

needed to be paid to the marked geographical variations across DHBs. 

 

This was the first NZ research utilising NIR data to undertake analysis of disparities in immunisation coverage. It 

showed there were significant geographical, socioeconomic and ethnic differences in the NZ setting for the infant 

immunisation programme uptake as measured at 12 months of age. The group identified of most concern were 

Māori from the poorest backgrounds, where there appeared to be a dual effect of both ethnicity and SES. 

Further unpublished data has shown some linkages to independent variables that may explain some of the 

challenges for this group and this includes larger household sizes and households with sole parents. 

Interestingly these early data did not show any link to education variables. We did not have the resources at the 

time to pursue this line of research further, but future directions need to consider these disparities and look more 

in-depth into the specific elements creating the disparity in each of these groups and, in particular, for lower 

income Māori families. 

 

6.3 The effect of the media 

6.3.1 Background 

It is well recognised internationally that any form of mass communication, including media activities, can directly 

affect community confidence in immunisation and translate through to lower immunisation uptake. (Refer 

Chapter 3 Table 3.4). NZ commentary in 1998 raised the concerns that media reports questioning vaccine safety 

could be significantly increasing parental concerns (196). Because there was no NZ research on this topic, and it 

was felt to be an important contributing factor to immunisation uptake, as part of our broader focus on 

immunisation coverage we undertook research on the role of the print media in the NZ setting. In NZ, the reach 

of the combined mainstream print media is wide, covering all homes in all regions at least once a week, including 

many free regional newspapers (15). However, we have no information on how well read they are. All the 

following research discussed below was funded through IMAC and the Department of General Practice and 

Primary Health Care with the support of University of Auckland summer studentships (15-17). 

 

6.3.2 Immunisation in the print media 

6.3.2.1 Introduction 

The first study was an analysis of the content of print media reports, both magazine and newspapers, with 

respect as to how they addressed issues on immunisation and VPDs (15). The focus was on how they presented 

information on immunisation and VPD to their target audiences and whether they were supporting, neutral or 

opposing perspectives. A secondary focus was on what changes occur over time and the possible influences of 

these changes. The research team comprised Felicity Goodyear-Smith, Helen Petousis-Harris, myself and two 

medical students, Stephen Ram and Colleen VanLaar, who jointly undertook the data collection and assisted in 

analysis.  
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6.3.2.2 Methods 

The data consisted of print media clippings from 400 national and regional publications for the two years of 2001 

and 2003. These years were chosen because 2001 was a year when there was a change in the timing of the 

delivery of the MMR vaccine, and the announcement of a planned shift from OPV to IPV for 2002. A 12 month 

period, two years later, was chosen as a contrast. The clippings were obtained from a professional agency that 

inspected all national daily and weekly newspapers and the non-daily suburban and provincial papers and 

magazines, including health-related publications. All articles, letters to the editor and opinion columns were 

provided that mentioned the words ‘immunise/immunisation’, ‘vaccine/vaccinate’, and any of the nine VPDs on 

the childhood schedule (poliomyelitis, diphtheria, whooping cough/pertussis, tetanus, haemophilus influenza type 

b, hepatitis B, measles, rubella, and mumps). 

 

After initial reading of the material, discussion between our research team determined that the articles would be 

coded according to their perspective – whether the article was seen as ‘supportive’, ‘neutral’ (containing only 

informative information and not expressing any stance on immunisation) or ‘opposed’ to immunisation. Articles 

were then categorised and coded by a researcher and entered into an excel database with fields including date, 

type of article, region of the media source, the vaccine(s), disease(s) referred to, any mention of disease 

epidemics or adverse events, and the ‘perspective’ code as defined above. The database was then converted 

into Access for analysis and Epi-info was used to find values of significance. To assess the reliability of the 

coding, 20 randomly-selected articles were submitted to a blinded independent reviewer. 

 

6.3.2.3 Results 

A total of 2,113 articles were included, 1,228 from 2001 and 885 from 2003. From the 2003 period, 26 articles 

had no attached date or source. These were included for analysis for 2003, but not in the analysis regarding 

region, type of media or date.  

 

Perspectives 

Of the total 2,113 clippings, 33% (704) were classified as supportive, 17% (362) as opposing and 51% (1,081) 

as neutral. 

Opposition 
Overall, 20% of all the media opposed to immunisation was from the region of Northland, despite the fact that 

Northland has only 3.7% of the national population. 

 

Media opposed to immunisation was significantly higher in 2001 (χ² = 189.46, p= <0.001; df = 1) with 27% 

(328/1,228), versus 4% (34/885) in 2003. Of all the opposed, 66% (240/362) were letters to the editor and 

expressed the opinion of an individual or organization. Of note was that these were often repeated and circulated 

through several local newspapers throughout the country, and most of these articles were written by the same 

small group of authors. Of all the anti-immunisation media, 66% consisted of opinion pieces in 2001 (225/335), 

versus 44% (15/34) in 2003 showing a significant decrease (χ² = 8.26; p≤0.004; df=1). Media opposing 

immunisation was present most often in local (294, 81%) rather than national publications (9, 2.5%). Anti-

immunisation media was markedly lower, although not absent, in medical publications (7/1117, 6%). Articles 

mentioning Māori or Pacific people also had a lower number of opposing views towards immunisation (9/112, 

168 
 



8%) compared with 17% across the whole sample. Anti-immunisation media regarding the MMR vaccine was 

more prominent in 2001 than in 2003, with 201 articles versus 12 (χ²= 110.39; p≤0.0001; df = 1). The next most 

commonly mentioned vaccines among anti-immunisation media were influenza and meningococcal vaccines, 

which were both more commonly mentioned in 2001 than 2003. 

 

Adverse events following immunisation (AEFI) 
Overall, 501 articles mentioned AEFI. Of the total 362 articles classified as opposing, 264 (73%) mentioned 

adverse events, with the majority of these (179) concerned with the MMR vaccine. In 44 of the opposing articles 

adverse events were mentioned with no link to a specific vaccine, and in these articles adverse events were 

often described using emotive language and described tragic personal stories.  

 

Media supportive of immunisation 

Overall 33% (704/2,113) of the total were supportive articles and were consistent between 2001 (35%) and 2003 

(31%). Thus the proportion of those positive to immunisation was significantly higher than that of anti-

immunisation in the total sample period (33% versus 17%; χ²= 146.74; p≤0.0001; df=1). Most of this media was 

present in informative rather than in opinion-based articles in both years. Supportive media was under-

represented in letters to the editor (98/387, 25%) compared to anti-immunisation (222/387; 57%). Medical 

publications and articles mentioning Māori and Pacific people appeared to have higher proportions of pro-

immunisation media than the overall trend.  

 

Changes over time 

The diseases and vaccines in focus were different between 2001 and 2003. MMR was prominent in both years 

and mentioned in 23% (480) of all the articles; however, the total in 2001 was 444 compared with only 36 in 

2003. Measles disease followed the same pattern. In 2001 MMR was almost equally associated with pro-

immunisation and anti-immunisation media. This changed in 2003 when the proportion of anti-immunisation 

media decreased. Pertussis was a common disease mentioned in both years, appearing in 10% of all disease 

concern articles. Overall, pertussis disease and pertussis-containing vaccine was more often expressed in pro-

immunisation rather than anti-immunisation media. There was a non-significant trend for more anti-immunisation 

media regarding pertussis vaccines in 2001 to 2003 (23% versus 10%; χ²= 3.36; p≤0.067; df=1). 

 

6.3.2.4 Conclusion 

Media activity can directly affect immunisation uptake in both positive and negative ways. This research has 

shown the majority of anti-immunisation media tended to focus on adverse events, mostly in letters to the editor, 

made emotive appeals and cited tragic personal stories. With the exception of the MMR vaccine, they did not 

tend to refer to specific vaccines. The specific interest in the MMR is expected to be related to the international 

interest in the vaccine following allegations (proven incorrect) that the vaccine may be related to autism and 

Crohn’s disease, which created a significant amount of international attention (196). In contrast, pro-

immunisation media tended to be more informative, less opinion-based and was seen in more publications 

mentioning Māori and Pacific populations. As the challenges for immunisation coverage were well recognised as 

being even greater for these populations, it is of no surprise that the pro-immunisation media gave more 

attention to these ethnic groups.  
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Limitations in the study included its restricted scope to just print media, given the wider accessibility of the NZ 

population to television and radio and the growing social media networks. We identified the need for further 

studies to examine article discourse and further published data below discusses this. 

 

6.3.2.5 Discussion and recommendations 

In this article, we discussed the concerns that the growth and reach of the mass media may create a vehicle for 

anti-immunisation individuals and groups to communicate more widely and rapidly. This can serve to amplify 

their influence. Internationally, it had already been well established that the effect of amplification of personal 

viewpoint via media, as was seen in the 1980s and 1990s, with the fears over pertussis vaccine linked to brain 

damage that had dramatic international effects of reducing the uptake of pertussis vaccination in many Western 

countries with resultant disease outbreaks (117) and the more recent effect of the personal opinion of Dr Andrew 

Wakefield from the UK with his allegations of a link with MMR vaccine to autism (118). In this study, amplification 

was seen with a small number of authors dominating the anti-immunisation letters to the editor across large 

geographical areas. 

 

It was of interest that the style of the anti-immunisation media shifted from less opinion-style to more information-

style articles in 2003. We were unsure if this was a deliberate strategy from the proponents or just a change in 

the main players. However, clearly there were still a few key anti-immunisation players dominant in this media. 

 

There were significantly more articles and perspectives in the media around immunisation in 2001 than 2003, 

and particularly those opposing immunisation. We speculated there was a range of reasons why there was a 

positive trend towards reduction in anti-immunisation messages in the NZ media. Firstly, the development of 

IMAC is likely to have contributed. IMAC had, and continues to have, a large focus on proactive and reactive 

management of media issues and takes a very active role in the media. Secondly, more attention to the fact that 

NZ had a signification problem at the time, with low immunisation coverage was also likely to have galvanised 

other pro-active activity at the MoH and district levels. 

 

We speculate that the amplification of issues, particularly speculation around purported vaccine side effects, add 

to the anxiety that parents have identified as a challenge to their decision-making for childhood immunisations, 

as outlined in Chapter 5. 

 

Strategies we recommended based on this research included the consideration of increasing the proportion of 

letters to the editor supportive of immunisation, both rebuttals to articles and letters opposing immunisation, as 

well as letters supportive of immunisation in response to articles written with a ‘neutral’ stance towards 

immunisation. These were strategies that IMAC, working with the MoH, had been developing. Strategies also 

included providing a few key accessible, media-trained personnel who could talk on a wide range of 

immunisation issues. All issues posed by the media are taken seriously and responded to promptly. 

Relationships with national and local journalists remain, to this day, an important part of this strategy. We noted 

that several front-page alarmist stories, such as the results of an inflammatory and dubious study on the 

relationship between MMR vaccine and autism (202) were prevented by this strategy when we had key people 

available to journalists to follow up rapidly on new information prior to going to press.  
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In summary, using this example with the print media, we identified the importance of maintaining confidence in 

immunisation and vaccine safety at the community level, the role that mass media plays in this and the potential 

for public health services such as IMAC to work closely with the media to mitigate the inappropriate use of 

damaging misinformation in the media.  

 

6.3.3 The use of media headlines 

6.3.3.1 Introduction 

In response to the meningococcal epidemic in NZ, a mass immunisation campaign for all children from birth to 

20 years of age was instigated, starting in South Auckland in 2004 and rolling out nationally through 2005. 

Because we were already aware of the effect of media activity, and the importance of this on parental confidence 

and awareness affecting immunisation uptake (117), we used this opportunity to investigate the print media 

through the meningococcal campaign. This was a small study funded through IMAC. I was the Principal 

Investigator working closely with Helen Petousis-Harris. We utilised the services of an IMAC researcher, Deon 

York, to collect the data. This research focused on tracking single issue stories from their source during the 

meningococcal B campaign, tracking through the NZ print media and examining how the headlines for the 

stories were presented in different media in terms of accuracy or misleading presentations with respect to the 

story (17). It is important to be aware that it is not the journalist who crafts the story who generates the headlines 

in print media. This decision is usually made by the subeditor of the newspaper. There had been no known 

published research on the topic of media headlines of which we were aware at that time.  

 

6.3.3.2 Methods 

NZ print media clippings were collected from 400 different national and regional publications for the years of 

2004 and 2005. Articles were obtained from a professional agency which inspects all national daily and weekly 

newspapers, non-daily suburban and provincial papers and magazines, including health related publications. 

They provided copies of all articles that made reference to immunisation, vaccine or vaccination. 

 

6.3.3.3 Results 

Five thousand articles were collected and entered into an Excel database with fields including date, type and 

region of media source, title and coding themes. To analyse the use of the headlines, all the articles were 

scanned for multiple articles that arose from an original single NZ Press Association story and were then taken 

up broadly by many media throughout the country. Three case studies were then selected, based on the origin 

being a single factual story around the meningococcal epidemic and vaccine, and from there having wide print 

media coverage to many regions in the country.  

 

Story A 
It was reported that initially one, then two, young children had caught meningococcal disease and were in 

hospital. While it was not known exactly what strain of meningococcal disease they had contracted, it was 

established that neither had the epidemic strain against which the vaccine is effective. Both children had recently 

been fully immunised against the epidemic strain, but this vaccine does not cover other strains of meningococcal 

disease.  
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The original story generated a total of 30 print media articles around NZ between the dates 22 November to 2 

December 2004. Of the 30 articles, nine had accurate headlines, six had ambiguous headlines, and 15 had 

misleading headlines. Refer Table 6.2. Two of the articles were from national media and both were in the 

misleading headlines category. 

 
Table 6.2: Story A: Comparing accuracy of headline to content of article 

Accurate Ambiguous Misleading 

“Immunised tot catches another 

strain of disease” 

“No meningococcal vaccine 100 

percent effective – ministry” 

 

“Child not protected” 

“Vaccinated child catches 

different meningitis strain” 

“No vaccine ever 100% effective, says 

ministry” 

“Vaccinated child in hospital” 

 

“Vaccinated child catches 

different strain of disease” 

‘No meningococcal vaccine 100 

percent effective’ 

 

Toddler struck down 

“Vaccinated child catches 

variation” 

“Vaccine not ‘100 percent effective’” 

 
“Vaccine fails” 

“Vaccinated boy sick with 

another strain of killer bug” 

 

“Vaccinated children still at risk” “Immunised children catch killer disease” 

 

“Stay vigilant” 

 

“Jabs can’t give complete cover” 

 

“Vaccine fails to protect” 

”Jabs can’t cover all strains”  

“Two children develop meningococcal 

disease despite being immunised” 

 

”Jabs can’t protect against all 

strains” 
 “Two children ill despite vaccine” 

”Vigilance advised”  
“Two children have disease” 

 

  “Two ill, despite vaccine” 

  

“Two develop meningococcal disease after 

vaccine” 

 

  

“Two children developed meningococcal 

disease after vaccine” 

 

  “Children catch disease 

  

Two meningococcal cases despite 

immunisation” 

 

  
“Sick children no surprise to anti-jab 

campaigner” 

n = 9 (30%) n = 6 (20%) n = 15 (50%) 
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Story B 
This story announced the first day of the launch of the meningococcal vaccination programme for children aged 

six months to five years in Central Auckland and Northland. The content included the launch announcement and 

discussed the vaccine safety, in particular quoting the Independent Safety Monitoring Board and the clinical trials 

findings, which all had found no major safety issues. The story also quoted the opinion of an anti-immunisation 

lobbyist, who gave an anecdote of children reputed to have reactions to the vaccine. This story generated eight 

articles all on the same day, three were accurate and five misleading. Refer Table 6.3. 

 
Table 6.3: Story B: comparing accuracy of headlines to content of article 

Accurate Misleading 

“Meningitis jabs begin” “Dispute over vaccine risk goes on” 

“Pre-schoolers get jabs” “Mass vaccination proceeding despite concerns” 

“Vaccinations begin” “Vaccine debate continues, 25,000 face needle” 

 “Vaccine row rages” 

 “Meningococcal vaccine risk dispute goes on” 

n = 3 (37.5%) n = 5 (62.5%) 

 

Story C 

The Minister of Health visited a health centre and announced a milestone in the campaign: more than two million 

meningococcal B vaccine doses had been delivered nationally to almost 78% of the eligible population. The 

programme aimed to achieve 90% coverage with all three doses, and the Ministry spokesperson reported that it 

was unlikely to reach this goal in all areas, but was likely to reach targets in the most important high-risk groups. 

The story generated a total of 13 articles over the period 18-19 August, and a further article on 31 August 2005. 

In total seven headlines were accurate and six were misleading. Refer Table 6.4. 

 
Table 6.4: Story C: Comparing accuracy of headlines to content of article 

Accurate Misleading 

“Acceptance of vaccine widespread” “Vaccination goal may be missed: Ministry” 

“Milestone for vaccine plan” 
“Vaccine drive short of goal” 

 

“Vaccine campaign reaches 2 million” 
“Vaccine goal unlikely to be met” 

 

“Two million doses delivered” 
“Vaccination campaign falling short” 

 

“Heavy dose” “Campaign falls short” 

“Two million doses of vaccine delivered” 
“Meningococcal likely to miss target” 

 

“”Two million doses of vaccine now delivered”  

n = 7 (54%) n = 6 (46%) 
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6.3.3.4 Conclusions 

From the three case studies there was a total of 51 articles, of which 26 (51%) had misleading headlines, 6 

(12%) ambiguous headlines and 19(31%) accurate headlines. 

 

6.3.3.5 Discussion and recommendations 

These small case studies illustrate graphically the difficulties arising at the intersection of the media and public 

health interests. The needs and drivers of the print media often differ from the public health drivers. Media needs 

are driven by the need to sell the story and engage the audience; there is less need for the accuracy of a health 

message. While research had been focused on the actual accuracy of articles and journalist accuracy in articles, 

no attention had been paid to the impact of the headlines and how they match, or do not match, the article. 

Headlines are usually developed by subeditors who are likely to be more concerned with effective reach than 

accuracy of message which is effectively illustrated here with over 50% of the headlines being misleading.  

We recommended the need for broader relationships with many levels of media, not just with the journalists and 

national origins of the stories but also the local management of the stories and headlines. We need to recognise 

the inherent tension at times between public health publicity and print media needs. To reconcile these 

competing needs we suggested health planners develop a greater awareness of triggers and drivers in the 

media world. 

 

6.3.4 Use of immunisation arguments in the print media 

6.3.4.1 Introduction 

Following the above studies, we chose to explore in more depth how the anti-immunisation arguments are 

presented in the print media, and whether we could identify themes and styles in the arguments. The aim was to 

gain an understanding of the use of anti-immunisation rhetoric, so as to be able to better identify and respond to 

it. It had already been demonstrated in the international literature that anti-immunisation rhetoric generally 

contained errors of fact and/or of logic (fallacies) (203,204). While this literature had examined factual aspects of 

anti-immunisation rhetoric and the arguments had been well documented, none had examined them for fallacies 

of logic.  

 

With the financial support of IMAC and the Department of General Practice and Primary Health Care, Helen 

Petousis-Harris taking the lead alongside Felicity Goodyear-Smith, we chose to further examine the issues 

around the presentation of the logic. We used the services of a summer studentship through the Department of 

General Practice and Primary Health Care with student Kamya Kameshwar as part of the team. The concept 

and planning for focusing on fallacy in anti-immunisation rhetoric came from the inspirations of Felicity 

Goodyear-Smith and Helen Petousis-Harris.  

 

A fallacy is a component of an argument that is demonstrably flawed in its logic, therefore making the line of 

reasoning invalid. It is useful to be able to identify flawed reasoning in order to be confident about the error in the 

reasoning and enable effective and convincing refutation of errors. There are, historically, many different ways of 

classifying certain fallacies. As discussed in the introduction in our published article, the original identification of 

flawed reasoning came from Plato, followed by Aristotle who was the first to name the 13 different types of errors 

in reasoning or in logic (16) Developing from this history, there are now various competing and overlapping ways 

174 
 



to classify fallacies: The Internet Encyclopaedia of Philosophy lists the 177 most common ones! However, 

broadly fallacies can be classified as formal, where the structure or form is flawed and informal where the 

argument has valid form but the premises are false and therefore cannot support the conclusion.  

 

6.3.4.2 Methods 

A content analysis was undertaken of the major daily NZ newspapers with the aim to crucially examine the 

construction of the immunisation-related arguments by describing and classifying errors of fact and fallacy. NZ 

print media clippings were used from the database described above (15) collected from 400 different national 

and regional publications. For this study, all newspaper articles that made reference to immunisation, vaccine or 

vaccination between January 2002 and December 2007 from the daily papers of four major NZ urban centres 

were accessed (The New Zealand Herald; The Press; The Dominion Post; The Otago Daily Times) from the 

larger database. Data recorded included origin and date of publication, type of article, title, author, page number, 

and the type of vaccine the article addressed. 

 

Errors of fact 

All articles were assessed for statements that were false errors of fact regarding any comment made or implied 

on vaccine safety, efficacy and /or effectiveness. Fact was verified via the peer reviewed evidence-based 

literature of the time. Comments supported by the majority of scientific literature were classified as substantiated 

and coded green. Unsubstantiated were coded red. Based on the overall makeup of its content (the number of 

lines coded green and red) each article was assigned a substantiation score between one and five, where the 

number corresponded with one of the content analysis measures: 

1. All statements substantiated. 

2. Some statements unsubstantiated. 

3. Equal proportions of substantiated and unsubstantiated statements. 

4. Most statements unsubstantiated. 

5. All statements unsubstantiated. 

Descriptive statistics were performed to calculate the frequency of unsubstantiated claims for the changes over 

time. A random selection of 10% of the articles was independently assessed and coded by two other members 

of the research team, and Kappa analysis was used to test their level of agreement. 

 

Errors of logic 

All articles were then reassessed for errors in logic. We chose to use the taxonomy proposed by Aristotle to 

illustrate that modern fallacies may still be described using ancient logic. These are grouped into: 

 

1. Formal errors of logic (the structure is flawed and deduction is invalid): 

• Non-sequitur (claim purports to show causality) 

Post hoc ergo propter hoc (affirming the consequent - assumes a causal relationship because one event 

follows another in time). 

Cum hoc ergo propter hoc (denying the antecedent - assumes a causal relationship because one event 

occurs at the same time as another). 

• Petitio Principii (begging the question). 
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• Circulus in Probando (arguing in a circle or assuming the answer). 

 

2. Informal errors of logic (these have a valid form but false premises, which do not support the 

conclusion): 

• Dicto simplicter ad dictum secundum quid (fallacy of accident - makes a generalisation that 

disregards exceptions). 

• Dicto secundum quid ad dictum simpliciter (reverse accident – argues from a special case to 

general rule). 

• Fallacy of the consequent (draws a conclusion which the premise does not support). 

• Verbal fallacies (uses words in an inappropriate manner, for example emotive language, to make or 

support a claim).  

• False attribution (appeals to irrelevant, unqualified, biased or fabricated source). 

• Red herring fallacies (argument given in response to another argument, not addressing the original 

issue).  

• Ignoration Elenchi (irrelevant conclusion, diverts attention away from a fact in dispute rather than 

addressing it directly). 

• Argumentum ad hominum (addresses purely personal considerations – shoots the messenger). 

• Argumentum ad verecundiam (attributes to misleading authority). 

• Straw man argument (based on misrepresentation of an opponent’s position). 

• Fallacious anecdotal evidence (uses personal accounts or experiences in an ambiguous fashion to 

support a claim). 

Note that use of anecdotal evidence sometimes may be valid, when personal accounts or experiences are 

employed in an illustrative fashion. 

 

The second dataset developed included the source of the article, the type of error, the quote containing the error, 

and the person or organisation to which the error was attributed. Examples of each type of error of fallacy were 

presented. 

 

6.3.4.3 Results 

Errors of fact 

A total number of 360 articles, with an average of 60 per year, were reviewed and given a substantiation score. 

Independent coding of the scores gave a Kappa score of 0.97, indicating a strong level of inter-rater agreement.  

Overall, 21% (n=76) of the articles contained some factually unsubstantiated information about vaccine efficacy 

or safety. There were three types of error, as seen in Table 6.5. Articles reporting new vaccines were usually 

accurate, e.g. the HPV vaccine where, of 24 articles, only one contained any scientifically incorrect information. 

Similarly, articles referring to well-established vaccines not in routine use, such as rabies or the historical vaccine 

for smallpox, were all factual. On the other side, 33% of all articles about the MMR vaccine contained erroneous 

information, as had been similarly demonstrated in our earlier study (15). Just over a quarter (26%) of articles 

about the new meningococcal B vaccine contained scientifically unsubstantiated information.  
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Table 6.5: Examples of errors of fact about vaccination efficacy, effectiveness of safety in the NZ print media 2002 - 2007 

Type of error Example Comment 

Erroneous 
Statement 

But there is evidence it [ADHD] is aggravated by 

substances that get into the child’s body from 

other sources, such as antibiotics, lead in the 

environment, possibly vaccination, as well as 

food.” Auckland GP, NZ Herald 2006 

There is no evidence in the scientific literature that 

ADHD is aggravated by vaccines. 

Error of omission Eighty percent of those given the vaccination in a 

NZ trial had a reaction to the vaccine and no 

placebo tests were conducted, Mr Peters told 

Parliament. The Dominion Post, 20 October 2004 

Almost all of these reactions were minor local 

injection-site reactions. Placebo controlled trials 

were considered unethical and unnecessary, as 

enough bridging data was available. 

Error of 
commission 

MeNZB vaccination is free and safe. Otago Daily 

Times 20 June 2005 

Vaccination is not always safe – serious adverse 

events occur on rare occasions 

 

Errors of logic 
Many articles contained a number of errors of logic (fallacies) as well as fact. These met most of the types of 

fallacy in our taxonomy. Refer to examples of these in Table 6.6. While these errors were predominantly used by 

those opposed to immunisation, pro-immunisation was not exempt from these errors as well. Most of the 

fallacies occurred in quotes within the articles rather than as a result of the assessment by the reporter. 
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Table 6.6: Examples of errors of logic about immunisation in the NZ print media 2002 - 2007 

Type of error Example 

Post hoc ergo propter hoc 

(affirming the consequent) 
An Oamaru pupil says the meningitis vaccine caused him to collapse and spend a night in 

hospital. Reporter, Otago Daily Times, June 2005 

Cum hoc ergo propter hoc (denying 

the antecedent) 

…some reports suggest there are high levels of absenteeism as a result of that [MeNZB 

injections]. When vaccination coincides with the beginning of the cold and flu season, you would 

expect to see quite high rates of absenteeism. We believe all vaccines place a strain on the 

immune system. Immunisation critic, NZ Herald, 2005 

Circulus in Probando 

(arguing in a circle) 
You’ve got to give kids’ immune systems a chance to grow. It’s better to build immune systems 

so they can fight things themselves Reporter, The Press, 2006 

Dicto simplicter ad dictum 

secundum quid 

(fallacy of accident) 

MeNZB vaccination is free and safe; and all three injections of the MeNZB vaccine are needed. 

Ministry of Health, Otago Daily Times, 2005 

Dicto secundum quid ad dictum 

simpliciter 

(reverse accident) 

Critics of the programme say the toddler was a victim of vaccine failure and are calling for a 

Royal Commission of Inquiry into “how a nation can be so totally swayed by officials and advisers 

into spending a quarter of a billion dollars for such a gamble that has delivered false hope to 

trusting New Zealanders. Reporter, NZ Herald, 2006 

Fallacy of the consequent 
Some people don’t like altering the children’s immune systems with anything. Kids that don’t get 

immunised are actually healthier on the whole. GP, The Press, 2005 

Verbal fallacies 

(emotive language) 

A United States scientist is leading an international team of researchers using an army of blood-

sucking mosquitoes to produce a potentially potent vaccine against malaria. Reporter, NZ Herald, 

2006 

These child guinea pigs for the nation [children receiving MENZB vaccine]” Reporter, The Press, 

2004 

False attribution 

Flu vaccines are ineffective and possibly unsafe, a British study has found. Reporter, Dominion 

Post, 2006 

Risk analyst Ron Law, a critic of the vaccination programme, said the programme had been a 

failure. Health reporter, NZ Herald, 2006 

Ignoration Elenchi 

(irrelevant conclusion) 

Ms Claridge [Immunisation Awareness Society] says that during the 50 years leading up to the 

1940s when vaccination programmes began, the incidence of communicable diseases had 

already dropped dramatically because of better sanitation, hygiene, water supplies, housing and 

nutrition Reporter, Dominion Post, 2002 

She says that diseases, such as scarlet fever, have also declined hugely during the past 110 

years, despite the absence of a vaccination programme. Immunisation critic, Dominion Post 2002 

 

Argumentum ad hominum (shoot 

the messenger) 

I realised one day that there were two kinds of doctors – there is the GP who knows bugger all 

about a lot and the specialist who knows a lot about bugger all. Vaccine critic, NZ Herald, 2006 

And you can be sure that doctors Tukuitonga and Turner will not be taking the blame because, 

for all their protestations of immunisation safety, they would not know an adverse reaction if it 

jumped up and bit them. NZ Herald 2002 

Argumentum ad verecundiam 

(attribute to misleading authority) 

The Society says breastfeeding for at least 6 months and a healthy diet and environment for 

children provide better protection [than immunisation] The Immunisation Awareness Society, The 

Press, 2006 

Straw man argument The medical profession says Pamol is completely safe. Reporter, NZ Herald 2004 

Fallacious anecdotal evidence 
I have seen case histories of children, and spoken to other doctors whose children 

decompensated [regressed] so drastically after the MMR, that you can’t deny that in some cases 

it happened. Neurologist parent of child with autism, NZ Herald, 2006 
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6.3.4.4 Conclusions 

This study reviewed errors, both in fact and logic, in print media in NZ over a six-year period. A weakness of this 

study is that while we developed a relatively robust taxonomy of fallacies, there is no one international standard 

for this and some errors may be able to be categorised into more than a single category simultaneously.  

 

6.3.4.5 Discussion and recommendations  

We concluded that understanding how arguments written in the media are constructed can assist health 

professionals firstly, in better recognising flaws in logic, and secondly, themselves avoiding the use of fallacious 

arguments. We accepted that, in the media, the presentation of a range of views is seen as useful when the level 

of knowledge is incomplete and continuing to evolve. However, we argued that established health issues such 

as NIPs have already been scrutinised for scientific validity, including having already been assessed by many 

experts, hence it is not something that can often be evaluated based on a media story presenting a range of 

quotes in pursuit of ‘balance’. 

 

We commented in our discussion that, ironically, introducing a balance of personal view of a subject such as 

immunisation can introduce bias with public health the casualty. We did note that there appears to be a cycle 

with new vaccines that, prior to introduction, the media coverage appears less emotive and more scientifically 

substantiated. However, following the routine use of a vaccine the proportion of unsubstantiated reporting 

increases. As per our earlier study (17) we again raised the concern about the potential for conflict between the 

drivers and constraint of journalists versus health professionals.  

 

Errors of fact and logic are used commonly, however more commonly by anti-immunisation proponents. The 

media often appear content with providing a diversity of opinion without feeling the need to put further effort into 

verification or accuracy or source.  

 

We called for more awareness in the media and in public health spokespeople for the need for better accuracy in 

reporting, recommending this be part of their regular training and reviewing and highlighting fallacious 

comments. We also raised the issue of being more prepared for challenges that arise with the introduction of 

new vaccines and the expected pattern of initially supportive media frequently followed by suspicion and anti-

science rhetoric. Finally, we focused on the need for all health professionals to be aware of the challenges of 

communicating in the media, including how language can be misused. The best product in the world will not sell 

without knowing how to communicate it to the audience (16). 

 

6.4 Chapter conclusions 

The greater environmental effect of parents and healthcare professionals, and all the different aspects of this 

that may affect their decisions to encourage or discourage childhood immunisation, is a very broad topic. I have 

not attempted to cover all aspects here, but just touch upon two areas of study that I saw as potentially important 

contributors to the low immunisation coverage rates in the NZ context. 

 

There is clear international and local evidence that socioeconomic factors feature prominently in affecting 

immunisation uptake. Other factors that may be allied to this in the NZ context were likely to be geography and 
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ethnicity. The introduction of the NIR in 2005 gave us a unique opportunity to further look at these factors. Our 

first research utilising the NIR focused on spatial distribution and disparities in coverage. It was of no surprise 

that we categorically showed the strong effect of deprivation. The NZ Deprivation gradient for these years shows 

an 8% difference in immunisation coverage between the least to the most deprived households. NZ Deprivation 

is not based on a single measure, but includes household income, unemployment, qualifications and household 

size. Showing an effect of deprivation does not identify which factors are more important than others. Further 

analysis suggested that the factors that were most significant included household size, with households 

comprising five or more members being nearly 40% less likely to have their infants fully immunised than those of 

smaller households; overall, household income being low leading to 20% less likely to have fully immunised 

infants; and households with solo parents being nearly 10% less likely to have fully immunised infants. Of 

interest was that we did not show a difference with education variables. While parental education variables 

appear strongly associated in the lower income developing countries (84), the educational achievements of the 

parents are less consistently associated in the higher income countries.  

 

Unexpectedly, we showed, at this point in time, that geographical and ethnic differences were even greater than 

socioeconomic ones.  

 

There was a nearly 20% geographical difference between the highest and lowest performing DHBs and because 

this cannot all be assumed to be due to some areas having much higher rates of deprivation and high needs 

populations than others, this raised the question that there were other factors affecting this that may be pertinent 

to the health care services in these areas. These factors are explored in more depth in the following chapters.  

 

There was a dramatic ethnic difference with the lowest performing ethnic group being Māori and overall, Maori 

children being two thirds less likely to be immunised than NZ European. This was the strongest association that 

we have shown. When stratified by SES, Māori showed the greatest stratification, with a 10% difference between 

those from the lowest relative deprivation areas to those from the highest. Essentially, what we are identifying is 

that the group in most need of targeting is particularly low income households identified as Māori, more likely to 

be large families and/or have sole parents as part of the makeup.  

 

We have been able to present this data widely to the MoH, DHBs and wider health professional networks: Firstly, 

this has helped to understand more effectively and focus on the children most likely to be missing out on 

immunisation, and secondly to raise the question for health services as to why there was such marked 

geographical variability, which is likely to be more than just explained by having high numbers of children in high-

risk groups. 

 

Our second area of attention with environmental influences was to look at the NZ print media. Over three 

studies, we highlighted many challenges, with inaccuracies both in articles and in headlines in the national and 

regional media. Important findings around print media anti-immunisation sentiment showed this was dominated 

by a few prolific players, repeated stories, mostly focused on perceived immunisation side effects, often emotive 

with anecdotal stories and more through letters to the editor and opinion pieces. These also tended to run more 

in local than national media. International damaging media clearly also has its effects in NZ, particularly the 

prominence of the concerns around MMR and autism that arose in the UK getting much coverage and 

inaccurate reporting in NZ.  
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The media often appear content with providing a diversity of opinion without feeling the need to put further effort 

into verification or accuracy or source. However, this is not always the case. Media supportive to immunisation 

focused more around informative articles, much less often emotive or opinion-based and particularly when 

mentioning Māori or Pacific children, were more likely to be supportive of immunisation. Media coverage 

appeared to reduce over time, particularly with proportionately less anti-immunisation sentiment. 

 

Errors of fact and logic are very common in print media. We identified at least one in five print articles containing 

unsubstantiated information about vaccine safety or efficacy. There appears to be a cycle with new vaccines - 

prior to introduction, the media coverage appears less emotive and more scientifically substantiated. However, 

following the routine use of a vaccine, the proportion of unsubstantiated reporting increases.  

 

Errors of logic in particular, had not been explored in the international literature around the immunisation topic 

previously, and we identified common repeated flaws in logic in many discussions. It is important to understand 

the structure of how an argument is written to assist health care professionals and media management in both 

recognising flaws in logic and avoiding them themselves. 

 

We identified the importance of maintaining confidence in immunisation and vaccine safety at the community 

level, the role that mass media plays in this and the potential for public health services, such as IMAC, to work 

closely with the media to mitigate the inappropriate use of damaging misinformation in the media. We raised the 

concern around the potential for conflict between the drivers and constraints of journalists versus health 

professionals. 

 

6.5 Summary of Chapter 6 

This chapter focused on some aspects of the environment that affect childhood immunisation coverage. The first 

research presented here used for the first time the new NZ data from the NIR to identify in more depth the 

disparities in coverage. This dramatically highlighted the challenges, particularly for children identified as of 

Māori ethnicity and from poverty. An unexpected finding was the larger than predicted discrepancies between 

different geographical areas, as identified by DHB boundaries. The second part of this chapter presented three 

novel studies looking at the use of the print media with respect to the childhood immunisation programme. The 

intention of these studies was to focus on research that could be of most use to inform and direct improvement 

of immunisation coverage. I have been privileged to be able to present all these data at national and local levels 

in NZ to support external strategic direction and to inform internal strategy for IMAC.  
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CHAPTER 7 THE CONTRIBUTION OF HEALTHCARE 
PROVIDERS’ KNOWLEDGE AND ATTITUDES TO 

CHILDHOOD IMMUNISATION COVERAGE 

7.1 Outline of Chapter 7 

International literature identifies that the most significant barriers to immunisation coverage are family poverty 

factors, delivery systems, healthcare provider factors and family and child factors (194). This chapter focuses on 

the healthcare provider. It aims to present and discuss the published research I have undertaken with colleagues 

since 2004, focusing on NZ HCPs, their knowledge and attitudes to immunisation and their resource needs. As 

the front line providers in NZ are PNs and GPs, the emphasis of this research is on this group.  

 

 
Figure 7.1: Outline of Chapter 7 

 

7.2 Background 

My earliest research into factors that affected immunisation coverage had looked at parental knowledge and 

attitudes. The international literature had identified that the knowledge and attitudes of healthcare professionals 

(205,206) is as important as parental issues, if not more so. UK and USA literature had found that the 

commitment of the provider was likely to be the most important determinant of obtaining high immunisation 

coverage (206), even in the face of parental uncertainty and socioeconomic deprivation (207,208). While there 

were mixed opinions as to how much was due to healthcare professional knowledge and how much was due to 

their attitude and commitment, some of the international studies did suggest that poor HCP knowledge, rather 
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than attitudes, may be the single most important factor in vaccine uptake (88,186,210). Because there was no 

published literature in NZ on this important topic, we clearly needed some local research.  

 

With limited resources, we were unable to consider all HCPs. Hence we took the decision to focus research on 

the front-line professionals, the PN and the GP. In the NZ context, all infant immunisation events are delivered in 

the general practice, with the exception of outreach services. It was estimated in 2003 that approximately 93% of 

all childhood immunisations are delivered in the general practice setting by the PN (12) and around 80% of PNs 

administer immunisations independently without GP referrals (22). A small number of sole GP practices (around 

7% at the time) did not employ PNs and therefore would give immunisations to children themselves.  

 

In most general practices GPs and PNs work closely as a team, which comprises the front-line staff for 

educating parents, supporting the informed consent process, precall, recall, ordering and stocking vaccines and 

immunising children safely. The GP is less likely to immunise directly, but to educate parents and to 

opportunistically support them to immunise their children. The PN’s role also involves all aspects of immunisation 

- ordering, cold chain maintenance and delivery, precall /recall and audit activities. National recommendations in 

NZ are for at least one PN in a practice to obtain ‘authorisation’ which enables him/her to immunise without 

being under oversight of the GP. Authorisation involves undertaking a vaccinator training programme, two-yearly 

updates and following a process to demonstrate competency via the local Medical Officer of Health. 

 

7.3 General Practitioners 

7.3.1 GP Study One 

7.3.1.1 Background 

The major vaccine supplier of the NZ childhood primary course in 2002 was Glaxo-Smith Kline. I was able to 

access a grant from GSK to fund a study focusing on the knowledge and attitudes of NZ GPs to immunisation. 

GSK had no involvement in the design or delivery of the study. Helen Petousis-Harris undertook the role of 

Principal Investigator and again we worked closely with Felicity Goodyear-Smith on this project. I had employed 

a medical doctor with expertise in public health, Dr Ben Soe, in IMAC at the time and Ben was engaged 

particularly on the data analysis and interpretation. We employed a project manager, Jenny Wilmshurst, to set 

up the project and nurse researcher, Janet Brown, who undertook most of the interviews. My role was in the 

instigation of the project, accessing funding and, together with Helen and Felicity; we designed, oversaw the 

data collection, and were all involved in the analysis, discussion, and conclusions. This was published in 2004 

(12).  

 

7.3.1.2 Methods 

The aim was to understand immunisation issues confronting GPs by converging both quantitative and qualitative 

text data (triangulation, a mixed-method design). This was a national telephone study undertaken between July 

2002 and January 2003. The inclusion criterion was any doctor working in a NZ general practice, either part or 

full time. Those working in locum tenure positions were excluded. The practice needed to be actively carrying out 

childhood immunisation events. We obtained a randomised list of 1283 national general practices from a 

commercial vendor. At this time, this was considered to be the most comprehensive and reliable data on 
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practising GPs in the country. Where the practices were multi-practitioner, the interviewer spoke to the first 

practitioner available. A sample of 150 was selected, based on a sample-size calculation, which used the 

following assumptions: a population of approximately 3000 (the total number of NZ GPs) with an expected 

frequency of 53% would know that egg allergy is not a contraindication to the receipt of MMR immunisation with 

a range of 8% and 95% CIs. This figure was based on a UK study around knowledge of primary care physician 

knowledge base at the time (206).  

 

The questionnaire was designed based on the areas identified in the international literature around HCP 

knowledge and attitudes affecting immunisation uptake. Also included were questions around perceived 

educational needs and preferred sources for obtaining immunisation information. The telephone interviews were 

facilitated by a computer-assisted telephone survey tool (CATI) that managed both the sample and the 

questions. The interview was approximately 20 minutes and answers were entered directly into the database. 

Quantitative responses included yes/no answers, Likert scales, multi-choice options, and demographic data, 

including age, gender of the GP and nature, length of time in, and location of, the general practice. Qualitative 

data involved free-form answers to questions and included the GP’s perceived barriers to immunisation not 

already covered in the quantitative questions and services provided by the GP for childhood immunisation. 

 

Statistical analysis was undertaken using the chi-square test and p-value to analyse for significance, looking for 

difference between groups. This was to determine differences between age groups, numbers of years in general 

practice, urban versus rural practice, and responses to the key areas. Qualitative data were analysed using a 

general inductive approach. Individual text responses were initially reviewed to identify themes and then collated 

for emerging categories. These were combined into major themes through discussion and re-reading of the data 

by two researchers until consensus was reached. The data were independently double-coded as a consistency 

check and discrepancies were resolved by adjudication.  

 

7.3.1.3 Results 

A total of 250 practices were contacted to obtain a sample of 150 participants, giving a 60% response rate. Of 

the 100 non-responders, 23 (9%) refused to participate, 12 (5%) were initially willing but decided they were too 

busy after call-backs. In 25 (15%) of cases the receptionists refused to put the call through to the GP, 17 (7%) 

were lost to follow-up by failure to call back before the end of the survey and 23 (9%) did not meet the inclusion 

criteria.  

 

Demographic breakdown showed 111 (74%) were male, 123 (82%) worked full time which was defined as at 

least eight/tenths, 51 (34%) worked as sole practitioners, 35 (23%) were in rural settings, 122 (81%) had been 

working as a GP for ten or more years with 46 (31%) more than 20 years. The average age was 44 years, with 

119 (79%) in the 40 to 49 year age group.  

 

These demographics were similar to those of the RNZCGP membership documented in 2001 from 1996 and 

2000 data in terms of age, years in practice and geographical spread. However, we had a greater proportion of 

rural participants compared with the national population (23% compared to 15%) and more male participants 

compared to the national population of GPs (74% compared to 64% nationally). There were no significant inter-

gender differences in responses to several key questions. 
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GP-perceived barriers to immunisation 
Below are listed the most commonly reported perceived barriers to receiving childhood immunisation events. 

 Parental fears, identified by 53 (80%). I.

 Lack of funding for providers, identified by 66 (44%). II.

 Lack of time for providers to offer services, identified by 42 (28%). III.

 Poor Ministry direction, identified by 27 (41%). IV.

 Parental difficulties accessing services, identified by 13 (20%). V.

 Lack of interest in the topic by providers, identified by 11 (17%). VI.

 Lack of health professional knowledge, identified by 8 (12%). VII.

 

The view that lack of knowledge in the health professional was a barrier to immunisation was more likely to be 

stated by GPs under 40 years (χ²=6.54; 1 df p = 0.001). Urban rather than rural practitioners were more likely to 

consider patient difficulty in accessing services as a barrier (χ²=9.84; 1 df p ≤ 0.002).  

 

When providers were asked about other barriers to immunisation that were not covered by the above list, the 

strongest theme to emerge was misinformation. Concerns were particularly around misinformation distributed by 

both midwives and the anti-immunisation lobby groups. GPs considered much parental fear arose from this 

misinformation. Secondly, they identified a lack of resources, both to inform themselves and also to help educate 

patients and counter misinformation. A third theme was the lack of opportunity to immunise, either due to having 

a very mobile population or because the practice no longer had access to women antenatally or in the early 

postnatal period. Further themes included structural issues such as changing schedules, cold chain challenges, 

and a few GPs articulated they felt there was apathy on the part of their patients towards immunisation and lack 

of awareness of the diseases.  

 

GP knowledge of immunisation 

Table 7.1 summarises GP responses to specific knowledge questions around immunisation. The examples used 

were knowledge of contraindications to MMR and pertussis-containing vaccines.  

 

Urban, rather than rural, GPs were more likely to know that a rash in response to eating eggs was not a 

contraindication to MMR immunisation (χ²= 11.21, 1 df, p= 0.0008). GPs who had been practicing for less than 

10 years expressed more desire for further knowledge about vaccine side effects (χ² = 4.5, 1 df, p≤ 0.05). GPs 

under 40 years of age and those who had been in practice for less than 10 years were more likely to view 

parental fear of immunisation as a barrier (χ² = 7.26, 1 df, p= 0.007 and χ2 = 5.62, 1 df, p= 0.018).  

Nearly 5% of GPS felt that six weeks was too young to start immunising, and a further 6% felt six weeks was 

sometimes too young. 

 

The resources that GPs were most likely to use for further information were the Immunisation Handbook from 

the MoH (97.3%), their local immunisation coordinator (53%), CME (63.3%) and colleagues (66%), most 

commonly a PN. Only 47.3% used the internet and of these, the preferred sites were the MoH, CME websites, 

CDC and databases such as Medline. The added information that 69 GPs wanted was categorised into four 

areas: (1) updates on their own knowledge on disease and vaccines; (2) patient resources (to counter 
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misinformation, risk versus benefit information and non-English resources); (3) rapid communication on 

emerging issues such as media responses; and (4) travel information. 

 

Table 7.1: Results for GP perceived contraindications to receipt of MMR and pertussis-containing vaccines 

 Correct answer % (n) 

Perceived contraindication to MMR vaccination 

Infant gets a rash eating eggs  36 (54) 

Infant has spina bifida and hydrocephalus 48 (72) 

Infant being treated for leukaemia* 56 (84) 

Mother pregnant 66 (99) 

Infant has a febrile convulsion at 11 months  73 (110) 

Infant with snuffly cold/nasal discharge 79 (119) 

Sibling has ADHD, Autism or Aspergers 81 (122) 

Mother breast feeding 89 (133) 

Infant reported to have had measles 91 (137) 

Infant has eczema 95 (143) 

History of parental febrile convulsions 97 (145) 

Perceived contraindication to pertussis-containing vaccine 

Infant had an HHE following previous immunisation 6 (9) 

History of parental febrile convulsion 97 (14) 

Screaming for >3 hours after previous immunisation 39 (58) 

Infant had apnoea in first 3 weeks of age 50 (75) 

Infant had motor delay* 65 (97) 

Infant has spina bifida, no leg weakness 65 (97) 

Infant with snuffly cold/nasal discharge 85 (127) 

Older sibling had fever following pertussis immunisation 94 (141) 

Infant has eczema 97 (146) 

Sibling has eczema or asthma 100 (150) 

* = a genuine contraindication 
 

7.3.1.4 Discussion 

This was the first survey of NZ GP knowledge and attitudes around childhood immunisation to be conducted. A 

limitation of the study was that only 60% of those randomly selected participated, and while they matched the NZ 

demographics of GPs, there is no way of knowing whether those that did not participate had different views. 

 

The most common GP-expressed concern around barriers to achieving immunisation was parental fears around 

immunisation, particularly perceived side effects. This matched our findings from research with NZ mothers (9). 

Many GPs expressed concern that they no longer had contact antenatally to engage and support parents in the 

decision-making. The second most common barrier was the lack of funding to providers to offer services.  

186 
 



We recommended that NZ needed more strategies to recognise and respond to parental fears. We also 

highlighted GP concerns about lack of funding and recommended the government increase the funding. 

Following this recommendation, we were contracted by DHBNZ to undertake further research into the cost of 

immunising at the general practice level. Refer Chapter 8 Section 8. 

 

It was of interest that the younger GPs appeared to be more aware of their knowledge gaps and had more desire 

for additional knowledge. The difference between rural and urban GPs was unexpected and there seems no 

clear explanation for this finding. Rural GPs were less likely than urban GPs to regard access issues as a 

barrier, which highlights that access issues are likely to be more complex than just distance barriers. 

 

There were clear large gaps in GP knowledge base around contraindications to vaccines. Of particular concern 

was that around one in ten GPs was not convinced that an infant should start their immunisation programme at 

six weeks. This shows a gap both in knowledge of infant immunology, and also in the reasons behind the timing 

of the immunisation programme for best disease control. Other gaps in GP knowledge were also likely to affect 

immunisation uptake; for example, 15 to 20% of GPs would not immunise a child with snuffles or a runny nose, 

leading to considerable potential for missed opportunities to immunise. As this was of significant concern, we 

undertook further research on the topic of missed opportunities, which is presented in Chapter 8 Section 8.3. 

GPs rated their own lack of knowledge as the least likely factor in low immunisation coverage, despite the fact 

that there were very significant gaps in their knowledge around contraindications. It seemed very clear from this 

research that GP education needed considerably more attention than it had been given up until this point. 

 

7.3.2 GP Study 2 

7.3.2.1 Background 

The next research we undertook focusing on GPs was two years later. This was part of a larger HRC-funded 

study that looked at the contribution of all the different aspects of the general practice to immunisation uptake of 

childhood vaccines. Other aspects from this study will be discussed further in Chapter 8. The Principal 

Investigator for the overall HRC study was Associate Professor Cameron Grant and the core research team 

involved Cameron, myself, Felicity Goodyear-Smith, and Helen Petousis-Harris. Felicity took the lead authorship 

for the focus on GPs. Felicity Goodyear-Smith, Ngaire Kerse and I were the GP members of the team and 

undertook the initial engagement of the practices for recruitment. Following our approach, the researcher 

employed by the study, Deon York, and the research project manager, Jackie Copp, followed up for the majority 

of the data collection. Dr Joanna Stewart gave statistical advice. This was published in 2009 (21). 

 

At the time of this study (2004), we recognised that, while overall NZ had mediocre immunisation coverage, 

there were general practices that showed they were capable of obtaining and maintaining high immunisation 

coverage (211). The aim of this study was to identify the characteristics that were associated with GPs working 

in practices that obtained higher practice immunisation coverage and more timely delivery of immunisations than 

the national average. We hypothesised that firstly, GP attitudes about immunisation influence the completeness 

and timeliness of immunisation of their infant patients and secondly, that more accurate knowledge about VPDs, 

vaccines, adverse events and contraindications, would be associated with higher infant immunisation coverage.  
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7.3.2.2 Methods 

General practices in the two regions of Auckland and Midland were selected and enrolled into the study during 

2005 and 2006. Approximately 50% of NZ children aged up to 4 years reside in these two regions. A sample size 

of 125 practices was chosen to be sufficient to yield 80% power to show statistical significance at the 5% level 

for a practice characteristic associated with higher coverage or more timely immunisation delivery, if this 

characteristic was present in 20 to 25% more of the practices with higher coverage/better timeliness. These 

calculations assumed the characteristic being examined had a frequency between 10 and 70%. Sample 

selection was random, based on a commercial list of all general practices in these regions, with purposeful 

oversampling of practices that were under Māori governance. 

 

Practice coverage and timeliness was measured by an independent electronic audit of each practice’s PMS. 

Each recruited practice was visited by the researcher Deon York and, at this visit, the date of birth and 

immunisation records of the children registered at the practice were electronically downloaded. Coverage and 

timeliness were calculated for each practice from this dataset. The percentage of registered children at each 

practice who had received all of their schedule immunisation events, and the percentage that were delayed for 

any of the immunisation events was described. Immunisation coverage was defined as the percentage of 

registered children who had received all of their NZ national schedule immunisation events. The third dose 

assumption was used when estimating this percentage. This states that if the third in a series of vaccine events 

was recorded as given, then it is assumed that the previous two events had also been given, regardless of 

whether they had been recorded or not. This assumption results in a small overestimate of coverage that is 

considerably less than the underestimate which occurs if only recorded doses are counted (212). Immunisation 

delay was based on the NIR definition which stated that a delay was an event not received within four weeks of 

the due date for the six week event, and within six weeks for the three month, five month, and 15 month events.  

A CATI was conducted with one randomly selected doctor from each practice. The interview included 

demographics (age, gender, length of time in general practice, and working hours), their views on barriers to 

childhood immunisations, educational needs, knowledge of vaccine safety and contraindications, attitudes, 

resources available, and immunisation education of parents. The interviews lasted approximately 20 minutes, 

with answers entered directly into the database for collation and analysis. Quantitative responses included 

yes/no answers, Likert scales, and multi-choice options, and the questionnaire was based on the one previously 

adapted by us in our 2002 study (12). 

 

Analysis was undertaken by Cameron Grant using SAS software. The proportion fully immunised and the 

proportion with no delayed immunisation were both transformed to facilitate analysis using the arcsin of the 

square root of the variable. The transformation made the variance constant across the distribution of coverage 

and timeliness at each practice. Two general linear models were created with arcsin of the square root of the 

proportion immunised and the proportion with no immunisation delay as the respective outcome variables. 

Univariate associations of GP characteristic variables with practice immunisation coverage and timeliness were 

determined. Associations of GP characteristics with coverage and timeliness were then examined in a 

multivariate model that included variables that described social deprivation, age of the registered children at 

each practice, practice region, and practice type of governance. The practice, PN and caregiver characteristics 

were also included in the multivariate model, but not reported in this particular study. Statistical significance was 

defined as a p value of < 0.05. 
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7.3.2.3 Results 

There were 124 practices selected: 72 from Auckland and 52 from Midland. This included all 11 Māori 

governance practices in Auckland and a random sample of 31/50 from the Midland region. Refer Figure 7.2 

below for a summary of the recruitment and enrolment process and Figure 7.3 for a summary of all the data sets 

collected for the full study.  

 
 

Figure 7.2: Summary of practice recruitment and enrolment 
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Figure 7.3: Summary of all data sets in the study of immunisation determinants 
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One hundred and thirteen GPs were interviewed, of whom 75 (66%) were male and 35 (34%) were female, with 

87 (77%) aged between 40 – 59 years. There were significantly more female GPs under age 40 years compared 

with male (9/38; 24% compared with 7/75; 9%, Fishers exact p=0.04). Ninety (80%) were working full-time. 

Forty-eight (42%) had more than 20 years, 37 (33%) had 10 to 19 years and 28 (25%) less than ten years of 

practice experience. In general, these demographics are similar to those of the RNZCGP membership.  

 

Almost all GPs (108; 96%) believed immunisation to be important. The main sources of obtaining immunisation 

information for over 90% of GPs were their PN colleagues and the NZ Immunisation Handbook from the MoH, 

followed by named medical websites and CME for over 50%.  

 

Of the total, 93 (82%) felt comfortable with their knowledge of immunisation. However, 85b (75%) could not 

identify what the acronym ‘CARM’ stood for (Centre for Adverse Reactions Monitoring). Although allergy to egg 

is not a contraindication to receiving MMR, 14 (12%) incorrectly thought this was and 16 (14%) failed to identify 

that immunisation should be delayed in an infant receiving treatment for leukaemia. In total, 33 (29%) stated they 

would delay the MMR immunisation if the infant had a cold or runny nose. The majority correctly identified that 

eczema, a previous febrile convulsion, a sibling with autism, baby previously reported to have had measles or 

the mother pregnant or breast-feeding are not contraindications to MMR. Only 20 (18%) correctly identified that a 

motor delay in an infant was a precaution to pertussis immunisation. Of the total group, 59 (52%) incorrectly 

identified previous hypotonic hypotensive episodes (HHE), 23 (20%) prolonged screaming, and 21 (19%) 

apnoea as contraindications to giving pertussis vaccine. 

 

Ten (9%) thought six weeks is sometimes too young to start immunising, giving reasons including premature 

birth, low birth weight, early medical problems, serious infections, or parent disagreement. 

 

Fifty (66%) either agreed, or totally agreed, that parental apathy, fear, and ambivalence or uncertainty regarding 

immunisation were barriers to improving uptake. Other barriers identified included lack of transport, the anti-

immunisation lobby, inaccurate media information, misinformation, and cultural values. Generally, patient access 

difficulties, lack of funding and time for providers, health professional knowledge, or poor ministerial direction 

were not considered barriers to uptake. 

 

In the univariate analysis, factors that were significantly related to higher immunisation coverage at their 

practices were GPs knowing that fever is not a contraindication to immunising; that leukaemia is a 

contraindication to use of MMR vaccine; identifying what CARM stands for; using the immunisation handbook at 

least monthly and GPs spending a long time discussing informed consent with first-time parents. Refer Table 

7.2. Variables reviewed and found to be not significant, included rurality of GPs, attending at least one practice 

meeting in the past month, perceiving parental ambivalence as a barrier, GP gender, other questions regarding 

contra-indications and GP immunisation learning needs.  

 

When region, governance, social deprivation and age of the child were adjusted for, GP knowledge with respect 

to fever not being a contraindication (p=0.0089) and confidence in their knowledge (0.0183) remained significant, 

as seen in Table 7.3 and continued to remain significant in the final multivariate model. Refer Table 7.4.  
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With respect to immunisation timeliness, similar factors were found to be significant in the univariate analysis, 

but after adjustment for region, governance, social deprivation, and age of the child the only significant 

contributor to immunisation timeliness was whether the GP perceived parental access difficulties as a barrier. 

 
Table 7.2: The association of GP characteristics with immunisation coverage at the practice 

GP characteristic   Median practice 
coverage % 

P value Univariate P value 
Adjusted* 

GP correct that fever not a 

contraindication 

yes 

 

no 

71 

 

70 

0.3057 0.0089 

GP confident in knowledge about 

immunisation 

yes 

 

no 

72 

 

67 

0.0490 0.0183 

GP correct knowledge about leukaemia 

as contraindication 

yes 

 

no 

74 

 

63 

0.0067 0.0358 

GP perceives parental access difficulties 

as a barrier 

yes 

 

no 

70 

 

71 

0.3604 0.0386 

GP correctly identifies what CARM¥ 

stands for 

yes 

 

no 

74 

 

68 

0.0003 0.0591 

GP strongly agreed that practice 

teamwork was strong 

yes 

 

no 

74 

 

70 

0.0709 0.1514 

GP perceives parental apathy as a 

barrier 

yes 

 

no 

69 

 

74 

0.0976 0.1875 

GP using immunisation handbook once 

a month or more 

yes 

 

no 

74 

 

62 

0.0099 0.2135 

GP perceives parental fear as a barrier 

yes 

 

no 

74 

 

69 

0.0767 0.2542 

GPs spending long time re informed 

consent with first-time parents 

yes 

 

no 

70 

 

73 

0.0134 0.5350 
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Table 7.3: Final GP multivariate model for immunisation coverage 

R-squared for model 0.54 

Number of practices in model 98 

Valid region <.0001 

Social deprivation <.0001 

Age as a continuous variable <.0001 

Valid Māori governance 0.0394 

GP knowledge (re fever) 0.0182 

GP confidence in knowledge 0.0380 

 

 

Table 7.4: The association of GP characteristics with immunisation timeliness at the practice 

GP characteristic   Median 
practice 

coverage % 

P value Univariate P value 
Adjusted* 

GP perceives parental access 

difficulties as a barrier 

yes 

 

no 

61 

 

52 

0.2002 0.0175 

GP correct that fever not a 

contraindication 

yes 

 

no 

60 

 

51 

0.5395 0.0583 

GP confident in knowledge about 

immunisation 

yes 

 

no 

59 

 

51 

0.1685 0.0757 

GP correct knowledge about leukaemia 

as contraindication 

yes 

 

no 

61 

 

49 

0.0412 0.1143 

GP strongly agreed that practice 

teamwork was strong 

yes 

 

no 

91 

 

56 

0.1676 0.1192 

GP using immunisation handbook once 

a month or more 

yes 

 

no 

49 

 

60 

0.0042 0.1330 

GP correctly identifies what CARM 

stands for 

yes 

 

no 

50 

 

65 

0.0050 0.1349 

GP perceives parental apathy as a 

barrier 

yes 

 

no 

57 

 

56 

0.1167 0.1752 

GP perceives parental fear as a barrier 

yes 

 

no 

59 

 

54 

0.0360 0.6271 

GPs spending long time re informed 

consent with first-time parents 

yes 

 

no 

57 

 

58 

0.1443 0.6675 
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7.3.2.4 Discussion 

There were some limitations with this study. Firstly, it is only a survey of GPs in two regions and while they were 

a good match on our demographics with GPs nationally, it is still not nationally representative. Secondly, the 

findings are based on the practice, not the individual levels, which may bias the results if not all GPs in the 

practice have similar knowledge, attitudes, or experience. Thirdly, the immunisation coverage measurement 

results are dependent on the quality of the data entry at the practice and it was unknown how accurate this was.  

 

The strengths of the study were its use of a standardised measure of immunisation coverage and timeliness 

across practices and the effective random selection of one GP per practice.  

 

There were some concerning results from this study. Firstly, that nearly 10% of GPs did not support the 

immunisation schedule starting at six weeks of age, which was consistent with our findings in our earlier study 

(12). Consistent with the earlier study was the finding that nearly a third of GPs would delay giving the MMR 

vaccine in a mildly unwell child. Also consistent with the earlier study, these results highlight the importance of 

the PN for the main resource support to the GP.  

 

Overall, those GPs with both better knowledge and more confidence were in practices that achieved better 

timeliness of delivery of immunisation events. This supports our hypothesis that both confidence and knowledge 

base contributed to higher immunisation coverage levels. However, it is interesting to note that in many 

examples poor GP knowledge is not linked to reduced timeliness of immunisation delivery. We suggested this 

may be because generally it is the PN who does most aspects of the immunisation event delivery. We further 

proposed that timeliness of delivery is less driven by some aspects of knowledge levels and more likely to be 

related to the commitment at each interaction and taking advantage of opportunistic moments. Therefore, some 

GP gaps in knowledge may be more important than others, such as a reluctance to immunise mildly unwell 

infants. 

 

GPs who perceived parental access was a problem also worked in practices with better immunisation timeliness 

of delivery. This suggests that the GPs who have a focus on the broader challenges for their communities do 

better with their childhood immunisation outcomes. 

 

7.4 Practice Nurses 

7.4.1 PN Study One 

7.4.1.1 Background 

In parallel with our 2002 study of GPs, we undertook a similar telephone survey of PNs, which was published in 

2005 (13). Our aim was to understand the immunisation issues confronting PNs in NZ. This study was also 

funded by a grant from GSK. GSK has no involvement in the study design or delivery. Helen Petousis-Harris was 

the Principal Investigator and again, we worked closely with Felicity Goodyear-Smith and Ben Soe on this 

project. Ben was engaged particularly on the data analysis and interpretation. We employed the project 

manager, Jenny Wilmshurst and Janet Brown, who undertook the interviews. My role was in the instigation of the 
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project, accessing funding, and with Helen and Felicity we designed, oversaw the data collection and were all 

involved in the analysis, discussion, and conclusions. 

 

7.4.1.2 Methods 

The methodology was a CATI telephone survey, using a triangulation, multi-method investigation as outlined in 

7.3 and the two studies ran in parallel over the same period of 2002/2003. Refer 7.3 for fuller details of the 

methodology. This study focused on PNs nationally and used the same national practice list as for the GPs. The 

researcher continued contacting random practices until 150 nurses had been recruited. All PNs working full-time 

or part time and actively involved in immunising children were included. 

 

7.4.1.3 Results 

A total of 199 randomly selected practices were contacted to reach a sample of 150 PN participants. Of the other 

49, 31 PNs did not meet the inclusion criterion. Of the remaining, five declined and 12 requested a call back, but 

were unable to be scheduled within the study time frame. Therefore, overall participation was 89% (150/168).  

Almost all of the participants were female (148/150) and 78% were 40 years and older, although 84 (56%) had 

been in general practice work for less than ten years. Fifty percent worked part-time (defined as less than thirty 

hours) and 87 (58%) had pre-school or school-aged children. 

 

PN perceived barriers to immunisation 

The most frequent barrier perceived by a PN was parental fear, with 69% of PNs identifying this as the most 

significant barrier to immunisation uptake. PNs did not see access to services as a significant barrier. The 

strongest theme to emerge was the perception that there was parental lack of information or there was 

misinformation, particularly misinformation supplied by midwives. Cultural and language barriers, particularly for 

Māori and Pacific families, were a second theme. The third theme identified was parental apathy to following up 

for the immunisation events. The challenges with tracking transient families and the lack of a national register to 

follow them up were also identified as barriers. Refer Table 7.5. 

 
Table 7.5: PN perceived barriers to improving childhood immunisation rates 

Barrier Agree 
n (%) 

Neither agree nor 
disagree 

 n (%) 

Disagree 
n (%) 

Parental fear regarding immunisation 103 (68.7) 17 (11.3) 30 (20.0) 

Lack of funding for providers 31 (20.6) 11 (7.3) 108 (72.0) 

Lack of time for providers to offer 

services 
24 (16.0) 10 (6.7) 116 (77.3) 

Patient difficulties accessing services 22 (14.7) 11 (7.3) 138 (92.0) 

Lack of knowledge in health 

professionals 
7 (4.7) 5 (3.3) 117 (78.0) 

Lack of interest in the topic by providers 4 (2.7) 6 (4.0) 140 (93.3) 

Poor MoH direction 4 (2.7) 6 (4.0) 140 (93.3) 
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PN knowledge  
There were significant gaps in their knowledge with 35 (23%) believing that fully breastfed babies either always, 

or sometimes, receive specific protection against pertussis and 10 (7%) believing fully breastfed infants receive 

specific protection against measles. Overall, 12 (8%) felt that six weeks was too young to start immunising and a 

further 20 (13.3%) considered that this was sometimes too young. Refer  

Table 7.6. Despite the knowledge gaps, they did not tend to view their own lack of knowledge as a barrier to 

immunisation coverage. Most participants (138, 92%) disagreed with the statement that lack of knowledge was a 

barrier to immunisation, with 98 (65%) totally disagreeing. This was significantly more likely to be held by 

younger nurses, under 40 years (χ2 = 5.56, p = 0.0184).  

 

The nurses were further categorised into those who had completed vaccinator training within two years, and 

those who had trained more than two years ago or not at all. Their mean number of correct answers to questions 

regarding contraindications for MMR and pertussis vaccines indicated that those who had received training over 

two years prior to the survey, or had never attended a course, were significantly less likely to give correct 

responses (Bartlett’s χ2 = 7.1077, 1 df, p = 0.0077). When the type of course attended was analysed, those that 

had attended an update course, rather than a base course, scored significantly better (χ2 = 4.79, p = 0.029). 

When the nurses were categorised according to the immunisation coverage rates within their child patient 

population, those with practices with the highest coverage rate (≥95%) had a significantly higher mean number 

of correct answers than those with the lowest coverage rate (<70%) (Bartlett’s test p = 0.0034). 
 

Table 7.6: PN perceived contraindications to MMR and pertussis-containing immunisations 

 Correct answer 
n 

Rate (%) 

Perceived contraindication to MMR vaccination 

Baby being treated for leukaemia* 50 33.3 

Baby gets a rash eating eggs 65 43.3 

Baby has spina bifida and hydrocephalus 84 56.0 

Mother pregnant 114 76.0 

Baby had a febrile convulsion at 11 months 119 79.3 

Baby with snuffly cold 122 81.3 

Baby reported to have had measles 123 82.0 

Sibling has ADHD, Autism or Aspersers 128 85.3 

History of parental febrile fits 129 86.0 

Mother breastfeeding 140 93.3 

Baby has eczema 142 94.7 

Perceived contraindication to pertussis vaccination 

Baby had an HHE following previous immunisation  25 16.7 

Screaming for more than 3 hours after the previous immunisation  39 26.0 

Baby had apnoea in first 3 weeks 92 61.3 

Baby has spina bifida, no leg weakness 103 68.7 

Perceived contraindication to pertussis vaccination 
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 Correct answer 

n 

Rate (%) 

Baby has motor delay* 109 72.7 

Baby has a nasal discharge 116 77.3 

Other sibling had fever following DTaP 146 97.3 

History of parental febrile fits 141 94.0 

Baby has eczema 141 94.0 

Sibling has eczema or asthma 148 98.7 

* = correct statement 

 
PN confidence 

To explore whether confidence influenced vaccine coverage, all participants were categorised into two groups 

according to their level of confidence regarding their knowledge of immunisation. One hundred and twenty-seven 

nurses (85%) were very comfortable or comfortable about their knowledge on immunisation, and 23(15%) 

nurses were neither comfortable nor uncomfortable about their immunisation knowledge. Nurses with practices 

with immunisation coverage < 90% and ≥90% were compared. No statistical significance was found between the 

two groups (χ2 = 0.06, p = 0.813). 

 

Information sources and education needs 

All respondents used the MoH Immunisation Handbook as the major source of further information, and 93% 

utilised the services of their local immunisation coordinator. Other sources used included Ministry leaflets, 

colleagues and the services of IMAC. 

 

Education needs that were most commonly identified were 99 (66%) wanting further information to counter 

misinformation, 73 (49%) more information on new vaccines, 59 (39%) more support with methods for obtaining 

informed consent and answering parents’ concerns, 44 (29%) wanting more knowledge of the vaccines, and 41 

(27%) more knowledge of vaccine side effects, 32 (21%) wanting more knowledge around the NZ immunisation 

schedule, 27 (18%) more knowledge of the diseases, and 24 (16%) more knowledge around delivery 

techniques. There were also some expressed needs for easy access to immunisation schedules from other 

countries.  

 

7.4.1.4 Discussion  

This was the first NZ survey of PNs on their views and knowledge around childhood immunisations. The results 

were very similar to the GP study undertaken concurrently (12) – refer 7.3. As with GPs, the majority of PNs 

identified parental concerns over immunisation safety as the most significant barrier to immunisation coverage. 

Further, they identified a need for more resources to help address misinformation that parents accessed, to offer 

more information about the risks and benefits of immunisation to assist parental confidence in their decision 

making. 

 

While there were many gaps in PN knowledge, the majority did not identify this as a concern or barrier to 

immunisation uptake. The more recently trained PNs and those with the best practice coverage rates were more 

likely to give accurate answers on vaccine contraindications. This would support the international data at the 
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time that suggested knowledge, rather than attitudes, is the most significant factor in immunisation uptake 

(88,206,211,212). It also supports the place of vaccinator training as an effective tool in improving immunisation 

coverage. The PNs’ confidence in their own knowledge of immunisation did not appear to have any association 

with immunisation coverage rates.  

 

7.4.2 PN Study Two 

7.4.2.1 Background 

As part of a larger HRC funded study discussed above, that looked at the contribution of all the different aspects 

of the general practice to immunisation uptake with the childhood vaccines we were able to undertake further 

research on PN knowledge and attitudes and the association with timeliness of immunisation delivery at the 

general practice level (22). The same team was involved as for the GP study; and for the PN study, Natalie 

Desmond, a member of the IMAC team at the time, undertook to lead the PN study as a part of her Masters in 

Nursing degree. The aim of this study was to explore characteristics, behaviours, attitudes, and knowledge of 

nurses working in the general practice setting that may influence the completeness and timeliness of childhood 

immunisation delivered by the family practice. 

 

7.4.2.2 Methods 

The knowledge and attitudes of nurses were elicited using a CATI with one randomly-selected nurse from each 

practice. Nurse knowledge and attitudes were measured using a questionnaire previously used in NZ (13) 

adapted from a UK questionnaire (186). The interview included demographics, (age, gender, length of time in 

general practice and working hours), their views on barriers to childhood immunisations, educational needs, 

knowledge of vaccine safety and contraindications, attitudes, resources available, and immunisation education of 

parents. The interviews lasted approximately 20 minutes with answers entered directly into the database for 

collation and analysis. Quantitative responses included yes/no answers, Likert scales and multi-choice options 

based on the questionnaire previously developed by us in our 2002 study (11). Refer 7.3 for the methodology for 

the full study. 

 

7.4.2.3 Results 

From the full randomly-selected practice sample, four practices did not have nurses, and two nurses covered two 

practices each. One nurse from each of 115 of the remaining 124 enrolled practices was interviewed. Nurses 

from three practices declined to participate. Refer Figure 7.3 for how the dataset was obtained. 

 

All participants were female, 67 were from Auckland and 48 from the Midland region. The majority were aged 40 

and over (n=79, 69%) and nearly a half (n=47, 41%) had been working as PNs for 10 to 19 years. This matched 

the NZ profile of NZ primary health care nurses from the MoH database of 1998: >95% female, tending to be an 

older group than the national nursing workforce (68% ≥ 40 years) and over a third have been working as primary 

care nurses for 10 to 19 years (213).  
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Seventy two (63%) of the nurses had dedicated time to spend on immunisation follow-up and almost all (109; 

95%) were exclusively responsible for delivery of immunisations. Forty-six (40%) immunised 11 to 20 children 

per month and 31 (27%) immunised 21 to 50 children. 

 

The number of registered children under the age of two per full time equivalent nurse varied widely across the 

124 practices, ranging from 0 to 290 children (mean = 60) per nurse.  

 

Nurses’ preferred source of information on immunisation (n=111; 97%) was the MoH Immunisation Handbook. 

Most nurses (n=100; 87%) would seek further information from other PN colleagues, and 89 (77%) would go to 

GP colleagues for information. The most frequent request for information was that relevant to current issues in 

the media (n=89; 77%).  

 

Almost all nurses (100; 96%) felt comfortable with their immunisation knowledge. Despite this, significant 

knowledge gaps were shown. With respect to contraindications to measles, mumps, rubella (MMR) and 

pertussis vaccines, 61 (53%) correctly identified that a rash after eating eggs was not a contraindication to MMR 

immunisation, 23 (20%) stated they would delay MMR if the child had rhinorrhoea and low grade fever. Only 44 

(38%) identified correctly a previous HHE, and 60 (52%) that prolonged screaming after a previous dose, were 

not contraindications to giving the pertussis vaccine. 

 

There was a wide variety of opinions on views around barriers to patients accessing services. Parental apathy or 

ambivalence was considered a barrier by 58 (47%) and parental fear by 68 (59%). Of the 77 nurses who offered 

other suggestions, 22 (30%) considered anti-immunisation misinformation to be a significant barrier for parents. 

 

After adjustment for region, Māori governance, social deprivation of the practice population and median age of 

the children registered at each practice, there were four significant associations with higher rates of timely 

immunisation delivery: (1) a lower ratio of nurses to children registered with the practice (P = 0.03);(2) nurse 

perception of parental apathy (P = 0.005); or (3) fear (P = 0.008) as a barrier; (4) PN comfort in her knowledge 

about immunisation (P = 0.0004). When further adjustment was made for these same four variables, a lower 

ratio of nurses to children registered with the practice (P = 0.007), nurse perception of parental apathy as a 

barrier (P = 0.003) and her comfort in her knowledge about immunisation (P = 0.049) were associated with more 

timely practice immunisation delivery. Refer Table 7.7.  

 

Table 7.7: Associations with PN characteristics and immunisation timeliness of delivery at the practice level 

Variable (number of practices) 
Region 

Median practice immunisation coverage (25th, 75th centile)  
Auckland……………….                  Midland 

P value 

Governance Māori 

n = 7 

Non-Māori 

n = 61 

Māori 

n = 14 

Non-Māori 

n = 36 

 

Practice infrastructure relevant to delivery by nurses 

Ratio of PNs to children (115) 

1:1 to 1:74 (85) 

1:75 to 1:1290 (30) 

 

37 (30, 46) 

17 (17, 17) 

 

60 (47, 68) 

52 (44, 66) 

 

44 (25, 57) 

36 (31, 40) 

 

59 (47, 63) 

61 (56, 64) 

 

0.007 

Nurses attitudes 
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Variable (number of practices) 
Region 

Median practice immunisation coverage (25th, 75th centile)  
Auckland……………….                 Midland 

P value 

Perceives parental apathy as a 

barrier to immunisation (109) 

Yes (56) 

No (53) 

 

 

47 (47, 47) 

23 (17, 32) 

 

 

60 (49, 68) 

55 (40, 66) 

 

 

50 (36, 60) 

42 (28, 54) 

 

 

60 (49, 63) 

58 (36, 66) 

 

 

0.003 

 

Nurse knowledge 

Comfortable with own level of 

knowledge (109) 

Yes (105) 

No (4) 

 

 

28 (20, 40) 

- 

 

 

59 (44, 66) 

76 (11, 78) 

 

 

44 (28, 57) 

- 

 

 

59 (47, 63) 

47 (47, 47) 

 

 

0.05 

A cold is not a contraindication 

(107) 

Yes (83) 

No (24) 

 

 

23 (17, 32) 

47 (47, 47) 

 

 

58 (43, 66) 

65 (49, 75) 

 

 

44 (28, 50) 

62 (40, 67) 

 

 

60 (47, 64) 

58 (35, 61) 

 

 

0.10 

Completed a vaccination training 

course (109) 

Yes (102) 

No (7) 

 

 

23 (17, 47) 

32 (32, 32) 

 

 

58 (44, 66) 

69 (58, 75) 

 

 

43(25,52) 

64 (64, 64) 

 

 

59(47,63) 

58 (58, 58) 

 

 

0.09 

 

In the multivariate analysis, four nurse factors remained independently associated with higher practice 

immunisation coverage: Firstly a lower ratio of nurse to children in the practice (p = 0.04); Secondly nurse 

perception of parental apathy (p = 0.01) or thirdly fear (p = 0.01) being a barrier to immunisation and fourthly the 

nurse’s comfort in her immunisation knowledge (p < 0.001). Refer Table 7.8. 

 

Furthermore, in the multivariate models, the nurse specific variables accounted for an additional 12% of the 

variance in the coverage model and 11% of the variance in the timeliness model over and above that explained 

by region, practice governance, social deprivation and age of the children.  

 
Table 7.8: Multivariate analysis of PN characteristics associated with immunisation timeliness of delivery at the practice level 

 Association with 
coverage 

Association with 
timeliness 

R-squared for model 0.54 0.39 

Number of practices in model 98 100 

Region <.0001 0.102 

Social deprivation <.0001 <.001 

Median age of children registered at the practiced  <.0001 NS 

Māori practice governance  0.039 0.056 

Ratio of nurse to children in the practice 0.04 0.03 

Nurse perceives parental apathy as a barrier to immunisation 
0.01 0.02 

Nurse perceives parental fear as a barrier to immunisation 
0.01 -* 

Nurse comfortable with own level of knowledge <0.001 0.01 
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7.4.2.4 Discussion and recommendations 

This study was consistent with the literature that the role of the front line health care professional is critical to 

obtaining high immunisation coverage levels. There are some limitations to this study (14). The major one was 

that interviewing only one PN may not reflect the views of all the PNs in the practice, and the outcome measures 

are based on the full general practice results. The strengths of this study is the high rate of participation, with 

only three PNs declining to participate, and the use of an independent standardised measure for practice 

immunisation coverage and timeliness.  

 

The NZ PN population is a slightly older, more experienced, and mostly highly trained group of professionals 

than the general nursing population. An important finding here was that nurse confidence in her immunisation 

knowledge is a predictor of better practice immunisation. While it is hard to be clear how important is the actual 

knowledge level and how important is the degree of confidence in their knowledge, clearly the mixture of both is 

important. Despite their confidence, similar to NZ GPs (21), significant gaps in their knowledge base still remain. 

This supports the findings from our earlier study around the importance of vaccinator training and on-going 

education to support PNs to deliver effectively and confidently (13). 

 

In terms of PN resource needs, again the role and importance of the MoH produced Immunisation Handbook 

stands out for all front line HCPs as the primary resource. The role of both PN and GP colleagues are the next 

more significant resource. The GP and PN can be seen very much as a team in the general practice setting in 

many aspects of the immunisation service delivery.  

 

A further significant finding was the PNs who perceived parental barriers of apathy and/or fear as being a barrier 

to improving immunisation uptake. While it is not entirely clear what are the drivers behind this finding, we felt 

that PNs with these perceptions may be more engaged in the issue, and therefore may take more proactive 

action and more attention to parental needs.  

 

The final significant result was the importance of enough PNs, and PN time. As PNs are the front line health 

professionals delivering the childhood immunisation programme, a focus on giving them enough time and 

resourcing to undertake the role is paramount and highlighted here.  

 

We concluded that nurses may be considered the immunisation leaders in many practices, where their 

knowledge is sought after; they administer almost all childhood immunisation and invest a substantial amount of 

time with caregivers (22). We stressed the importance of investing well in nursing staff by particularly focusing on 

the nurse to child ratio in the practice as a quality practice management measure. We recommended further 

research to support better resources for nurses, to further understand and communicate immunisation issues to 

their patient group more effectively.  

 

7.5 GPs and PNs: Comparing and contrasting 

7.5.1 Background 

Recognising that both GPs and PNs were the crucial front line HCPs involved in the delivery of the childhood 

immunisation programme, we decided to explore further the similarities and differences between the two groups. 
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To undertake this study, we used the data we had already collected from the CATI studies with GPs (12) and 

PNs (13). The aim of this study was to understand, compare, and contrast the immunisation issues confronting 

these two different professional groups. This study was led by Felicity Goodyear-Smith and published in 2005 

(14). 

 

7.5.2 Methods 

For this study the data that were collected from GPs and PNs CATI interviews from the earlier studies on the 

determinants of health, as described in 7.3.2 and 7.4.2, was utilised. These data were converged using a 

triangulation, multi method approach to understand and compare immunisation issues confronting GPs and PNs.  

 

7.5.3 Results  

Barriers to immunisation 

Both GPs and PNs identified parental fear as the most important barrier, although this was identified by 

significantly more PNs than GPs (χ² =7.412; df=1; p=0.006). GPs were significantly more likely than PNs to 

identify lack of funding for providers (χ²=18.66; df=1; p<0.001.); lack of time for providers to offer services 

(χ²=6.29; df=1; p=0.012); poor MoH direction (p<0.001) and lack of interest in the topic by providers (p=0.002) as 

barriers. Refer Table 7.9. 

 

Very few GPs (8%) or PNs (5%) identified their own lack of knowledge as a major barrier. A minority of GPs 

(13%) and PNs (15%) thought patient access to services was a problem. 

 

In the qualitative analysis, the most important theme from the GPs was concerns around parents being given 

negative information, particularly from the anti-immunisation lobby groups and midwives.  

 
Table 7.9: Perceived barriers to improving immunisation 

Agreed barrier GP 
n (%) 

PN 
n (%) 

p 

Parental fear regarding immunisation 80 (53) 103 (69) 0.006 

Lack of funding for providers 66 (44) 31 (22) <0.001 

Lack of time for providers to offer services 42 (28) 24 (16) 0.012 

Poor MoH direction 41 (27) 4 (3) <0.001 

Patient difficulties accessing services 20 (13) 22 (15) 0.739 

Lack of interest in the topic by providers 17 (11) 4 (3) 0.002 

Lack of knowledge in health providers 12 (8) 7 (5) 0.236 

NB more than one barrier could be identified by respondents 

 

Practitioner knowledge and educational needs  

More than a third of GPs and PNs would not give MMR to a child who had an egg allergy and about 20% of both 

GPs and PNs incorrectly believed that MMR should not be given if a child has a snuffly nose. Significantly more 

PNs than GPs knew that apnoea in the first three weeks of life, screaming for more than 3 hours or an HHE 
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event after a previous vaccination were not vaccine contraindications. Only about one third of GPs felt that their 

knowledge on vaccines, side effects, and the NZ schedule needed updating (33 to 38%), and the PNs were even 

more confident in these areas, with only 21 to 27% considering they needed their knowledge updating. Refer 

Table 7.10. 

 

Overall, 11% (n=16) of GPs and 21% (n= 32) of PNs considered six weeks too young or sometimes too young to 

start immunising an infant.  

 
Table 7.10: Answers to perceived contraindications to receipt of MMR and pertussis-containing vaccines by GP and PN 

Correct answer rate GP 
n (%) 

PN 
n (%) 

p 

Perceived contraindication to MMR vaccination 

Infant being treated for leukaemia*  84 (56) 50 (33) <0.001 

History of parental febrile convulsions  145 (97) 129 (86) 0.002 

Infant has eczema  143 (95) 142 (94) 0.980 

Infant reported to have had measles  137 (91) 123 (82) 0.017 

Mother breast feeding  133 (89) 140 (93) 0.158 

Sibling has ADHD, Autism or Aspergers  122 (81) 128 (85) 0.353 

Infant with snuffly cold/nasal discharge 119 (79) 122 (81) 0.663 

Infant has a febrile convulsion at 11 months 110 (73) 119 (79) 0.222 

Mother pregnant 99 (66) 114 (76) 0.056 

Infant has spina bifida and hydrocephalus 72 (48) 84 (56) 0.166 

Infant gets a rash eating eggs 54 (36) 65 (43) 0.194 

Perceived contraindication to pertussis-containing vaccine 

Infant had motor delay* 97 (65) 109 (73) 0.135 

Sibling has eczema or asthma  150 (100) 148 (98) 0.498 

Infant has eczema  146 (97) 141 (94) 0.256 

History of parental febrile convulsion  145 (97) 141 (94) 0.256 

Older sibling had fever following pertussis- containing 

immunisation 
141 (94) 146 (97) 0.256 

Infant with snuffly cold/nasal discharge  127 (85) 116 (77) 0.105 

Infant has spina bifida, no leg weakness 97 (65) 103 (69) 0.462 

Infant had apnoea in first 3 weeks of age 75 (50) 92 (61) 0.048 

Screaming for >3 hours after previous immunisation 58 (39) 39 (26) 0.019 

Infant had an HHE following previous immunisation 9 (6) 25 (16) <0.001 

* = a genuine contraindication 
 

Large numbers of GPs and PNs were keen to have more information on current immunisation issues (66% in 

both groups). Refer Table 7.11. They also wanted more support for obtaining informed consent and answering 

parental concerns. This was significantly more important to GPs than PNs (56% compared with 39%, χ2 = 8.35, 

df1, p=0.004). GPs were also more interested in information on new vaccines than PNs. 
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In the qualitative analysis both GPs and PNs were particularly concerned and requesting resources to dispel 

parental fears. A second area of need identified was further international information, including easy access to 

immunisation schedule from other countries, to facilitate immunisation updates for immigrant children.  

 
Table 7.11: Identified educational needs 

Topics on which the practitioner wanted more information GP 
n (%) 

PN 
n (%) 

p 

Current issues reported in the media 99 (66) 99 (66) 1.0 

New vaccines 102 (68) 73 (49) <0.001 

Support with methods for obtaining informed consent and 

answering parental concerns 
84 (56) 59 (39) 0.004 

Knowledge of the vaccines 49 (33) 44 (29) 0.533 

Knowledge around vaccine  57 (38) 41 (27) 0.049 

Knowledge around the NZ immunisation schedule, and rationale 

behind it 
50 (33) 32 (21) 0.020 

Knowledge around delivery techniques 41 (27) 27 (18) 0.054 

 

7.5.4 Discussion and recommendations 

The study was unique in that, for the first time, there was information in this area from a nationally representative 

group of GPs and PNs. A limitation of the study was that it was entirely based on self-reported measures, which 

may not translate directly to actual clinical practice. 

 

There was a significant amount of agreement between GPs and PNs regarding what they perceived as the main 

barriers to childhood immunisation uptake. Both groups considered the most significant barriers were parental 

fear and misinformation being given to parents. This is consistent with our research with NZ parents, who were 

expressing the same concerns (9). 

 

GPs were significantly more likely than PNs to identify lack of funding as a barrier. This is no surprise given that 

GPs are more likely to be in ownership or governance roles in general practices where they need to meet the 

costs of service delivery.  

 

In common, GPs and PNs did not consider patient difficulties in accessing services a significant barrier to 

improving immunisation uptake. This was in contrast with the NZ strategy at the time that was focused 

predominantly on structural barriers to accessing services as outlined in Chapter 2 (55). 

 

GPs and PNs in general showed a poor knowledge of vaccine contraindications, as illustrated with MMR and 

pertussis-containing vaccines. Despite this, they did not rate their knowledge as an important factor in low 

immunisation coverage, nor did the majority of them feel they needed further knowledge. We reported this as 

being a particular area of concern as misinterpretation of vaccine contraindications is very likely to lead to under 

immunisation and missed opportunities to immunise. In particular, it was of significant concern that 

approximately one fifth of all GPs and PNs reported that a ‘snuffly nose’ is a contraindication to receiving the 

MMR immunisation. We saw this as of considerable concern and needed greater attention in education and 
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CME opportunities. PNs were more knowledgeable about some contraindications than GPs, in particular around 

infant apnoea and HHEs not being contraindications and this is likely to reflect vaccinator training that included 

PNs, but not GPs. 

 

This study also confirmed the findings of a local Rotorua study at the time that indicated that some GPs and PNs 

continued to lack confidence in vaccine safety, although at much lower rates than other health professional 

groups (185).  

 

Of significant concern also was the group of just over 10% of GPs and over 20% of PNs who felt that six weeks 

may be too young to start immunising. This misinformation clearly required further attention, as it has the 

potential to significantly affect timeliness of delivery. 

 

Both GPs and PNs expressed a strong desire for more effective user-friendly, evidence-based resources to 

more effectively communicate with parents and caregivers.  

 

In conclusion, we recommended both the need for better informed consent tools for practitioners, and a greater 

focus on education particularly around misunderstandings about starting at six weeks of age and 

contraindications. 

 

7.6 Chapter conclusions  

While obtaining high immunisation coverage is multifactorial, the role of the HCP is likely to be a major factor, 

both their knowledge base and their attitudes. In the NZ context, the highest priority HCP in vaccine delivery is 

the GP/PN team. Historically NZ had no local research on this topic.  

 

Perceived barriers to immunisation 

The research I have undertaken since 2002 with my colleagues that is discussed in this chapter, has highlighted 

firstly, that both GPs and PNs had similar opinions as to what they see the barriers for parents are in obtaining 

immunisation for their infants. The first and most prominent theme was parental fear and being given 

misinformation, particularly in the antenatal period and often through the media. The second theme followed this 

and was a perceived lack of resources, both for parents and for themselves, to be able to effectively respond to 

misinformation. A further theme was from those practices that had very mobile populations and the difficulties in 

tracking and offering services to these populations. Interestingly, this was not seen as an access to services 

barrier by most, and even less so by rural practices. A further theme identified by GPs was the lack of funding for 

the services offered. With PNs, the importance of having enough time and resourcing to focus on all the 

necessary parts of the delivery process was clearly demonstrated. 

 
HCP knowledge 

For both GPs and PNs there were significant gaps in their knowledge base. However, many of these did not 

appear to translate through to affecting immunisation coverage. In general, it appears that HCP confidence is 

overall the more important factor, although this does require an adequate level of knowledge. Those who felt 

both confident and that they were knowledgeable, despite being unaware of some gaps in their knowledge, still 
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were able to engage and effectively immunise. HCPs who perceived parental access or apathy to be a barrier 

appeared to be more engaged and more proactive in obtaining high immunisation coverage for their registered 

population, once again highlighting the importance of an engaged and committed HCP.  

 

An important knowledge area that was likely to affect immunisation uptake was that a minority would chose to 

delay immunising an infant due to a minor illness (allowing for more missed opportunities to immunise). This 

area of research I have followed through further and is described in Chapter 8. Of further significant concern was 

the important 10% of GPs and over 20% of PNs who felt that six weeks may be too young to start immunising. 

Since this finding, IMAC has been able to use many opportunities in vaccinator training, updates, GP teaching, 

media and public presentations to explain the infant immune system to reduce this fear.  

 

The major source of information at this time was the MoH Immunisation Handbook, clearly a key tool for 

vaccinators and information givers. However, of interest was also the importance of colleagues, both within the 

practice and immunisation coordinators.  

 

Impact on policy 
We have been privileged to be able to use this research data usefully to support the NZ strategic direction since 

this time. Changes that have been instituted in NZ, supported by our research both with parents and HCPs, have 

included enhanced support to the IMAC services, which now runs a national 0800 line for both parents and 

HCPs, associated with a very active information dissemination and media management service. Informed 

consent processes have been supported with the development of a tool In The Loop for the HCP to use with the 

parent/patient. More attention has also been given from the MoH and DHB level to the antenatal period with 

increased HCP education and resourcing and a strong focus on early enrolment to support the general practice 

team engagement with the family as early as possible. 

 

In conclusion, these studies highlighted the critical role of the PN and GP, the need for extra resourcing and 

support in specific areas, and particular gaps in their knowledge base. All of these findings have been reported 

back and used in a range of on-going strategic approaches in the NZ strategy since publication of these papers. 

 

7.6 Summary of Chapter 7 

This chapter focused on the role of the HCP as a major contributory factor associated with childhood 

immunisation coverage. It presents the research I have undertaken with colleagues around the front line HCP in 

immunisation service delivery, GPs and PNs, over the period from 2002 to 2005. This research explored their 

perceived barriers to parents obtaining childhood immunisation at the general practice level, their knowledge, 

their attitudes and their further resourcing needs. The research explores GP and PN issues both separately and 

then compared and contrasted.  
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CHAPTER 8 THE CONTRIBUTION OF HEALTHCARE 
PRACTICES TO CHILDHOOD IMMUNISATION COVERAGE 

8.1 Outline of Chapter 8 

International literature identifies that the most significant barriers to immunisation coverage are related to family 

poverty factors, service delivery systems, healthcare provider and family and child factors (194). This chapter 

looks at provision by the healthcare service delivery. The aim is to present and discuss the published research I 

have undertaken with colleagues since 2004 focusing on NZ healthcare service provision and, in particular, the 

front line service provision at the general practice level and how this can impact on immunisation coverage and 

timeliness of delivery for the childhood immunisation programme.  

 

The research I have presented so far on the factors affecting immunisation coverage has focused on 

characteristics related to parents, broader environmental issues, and front line healthcare providers (HCPs). An 

essential component to effectively immunising is the many components of the health system itself, beyond just 

the characteristics of the HCPs. This chapter focuses on systems, in particular the systems at the general 

practice level that contribute to effective and timely immunisation service delivery. As outlined in the literature 

review in Chapter 3 effective delivery at the provider level has the strongest evidence for obtaining high 

immunisation coverage. Important aspects of service delivery include effective use of systems for data collection, 

analysis and feedback, good enrolment, engagement and continuity of care, effective recording, use of registers, 

identification and recall systems, and appropriate resourcing (130,137). 

 

 
Figure 8.1: Outline of Chapter 8 
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8.2 Structural and organisational characteristics of the general practice 
associated with immunisation coverage rates 

8.2.1 Introduction 

As outlined in 7.3.2, in 2004 I was part of a team that designed and undertook a study looking at the 

characteristics of the healthcare practices and providers that immunise in NZ. Our overall aims were to identify 

the characteristics that were associated with those practices that achieved higher immunisation rates and better 

timeliness of delivery. The study was funded by an HRC grant. The Principal Investigator for the study was 

Associate Professor Cameron Grant. The core members of the research team were Cameron, myself, Felicity 

Goodyear-Smith and Helen Petousis-Harris. Dr Rhys Jones supported particularly with the Māori aspects of the 

project, Ngaire Kerse particularly with recruitment and advice on study design, Joanna Stewart gave analytical 

statistical support, Jackie Copp managed the project, and Deon York was the research assistant.  

 

The aim of this component of the study was to determine the structural and organisational characteristics of 

general practices that are associated with higher immunisation coverage and better timeliness of delivery for the 

infant schedule. There are four publications arising from these results (23,24,25,214,). 

 

8.2.2 Methods 

Practice structure and organisation were defined as those aspects of the practice that were independent of the 

characteristics of a specific GP or PN, but were liable to influence the care they delivered when working within 

the practice (23) we divided them into: 

 Those factors that were relevant to all aspects of primary care delivery e.g. type of governance of I.

the practice, age of registration of a child, and staffing issues.  

 Those factors that were specific to immunisation delivery e.g. specific immunisation clinics, and II.

which HCP delivered the vaccines. 

 

Refer Chapter 7.3.2 for the outline of the methodology. The practice structure and organisation were described 

via a face-to-face interview with the practice manager, lead GP or senior PN. Practice population demographics 

were obtained from the MoH. Collection of practice immunisation coverage records is described in 7.2.2. 

 

The data analysis is described in Grant et al 2010 (23). The analysis was fully undertaken by Cameron Grant, I 

did not have involvement in this - and the description of this below is provided by Cameron: 

The proportion of children fully immunised and those with no delayed immunisation was transformed to facilitate 

analysis using the arcsin of the square root of the variables. This transformation was undertaken to make the 

variance constant across the distribution of coverage, and the number of children at each practice. A general 

linear model was created with the arcsin of the square root of the proportion immunised as the outcome variable. 

A regression analysis was undertaken by creating a base model that included the explanatory variables of 

region, practice governance, socioeconomic deprivation, the child’s age, and age at registration. Additional 

explanatory variables that described practice structure and organisation were then added to the model. Practice 

structure and organisational variables were retained in the final models of coverage and timeliness if they 
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increased the model’s explanatory power or remained significantly associated with coverage or timeliness at the 

practice. 

 

Immunisation coverage was measured based on the child’s age in relation to the immunisation schedule. 

Immunisation coverage was defined using the third dose assumption as discussed in 7.2.2. Timeliness of 

delivery was defined as delayed receipt of an immunisation event if not received within four weeks of the 6 week 

event and within six weeks of the 3 month, 5 month, and 15 month events. 

 

8.2.3 Results 

A total of 124 practices were recruited and analysed for practice characteristics. Chapter 7, Figure 7.3 

summarises the data sets used in this study. 

 

Factors related to geography, practice governance and demographics 

Factors relating to geography, practice governance and funding, population socioeconomic deprivation and age 

of the registered child are show in Table 8.1 which is reproduced from Grant et al 2010 (23). Practice coverage 

was higher in the Midland region than Auckland (median percentage 73% versus 68% fully immunised). There 

was no variation with rural to urban. Practice immunisation coverage (p <0.001) and timeliness (p = 0.002) both 

significantly decreased as the socioeconomic deprivation of the registered practice population increased. 

Immunisation timeliness was lower for those practices that were under Māori governance than non-Māori 

governance (p = 0.03). There was no difference by type of practice funding. Younger age of the child at 

registration was associated with higher immunisation coverage (p = 002) and more timely immunisation delivery 

(p = 0.02). Immunisation coverage decreased with increasing age of the child (p<0.001).  
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Table 8.1: Associations of region, practice governance, socioeconomic deprivation, child's age and child's registration age 

with practice immunisation coverage and timeliness 

 Immunisation coverage Immunisation Timeliness 

Practice 

characteristic 
(number of practices) 

Median % 
(25 –75th centile) 

Unvariate 

P value 

Multivariate 

P valuea 

Median % 
(25 – 75th centile) 

Unvariate 

P value 

Multivariate 

P valuea 

Region: 

Auckland (68) 

Midlands (50) 

 

68 (53 – 75) 

73 (58 - 79) 

 

0.020 

 

0.004 

 

55 (41 – 66) 

 

0.250 

 

0.350 

Practice 

governance: 

Māori (21) 

Non-Māori (97) 

 

 

56 (44 – 62) 

73 (63 – 79) 

 

 

0.006 

 

 

0.110 

 

 

40 (25 – 47) 

59 (47 – 66) 

 

 

0.002 

 

 

0.030 

% registered 

patients in most 

deprived 

quintileb: 

<30% (86) 

≥30% (32) 

 

 

 

 

74 (63 – 79) 

58 (35 – 65) 

 

 

 

<0.001 

 

 

 

<0.001 

 

 

 

60 (47 0 66) 

42 (25 – 58) 

 

 

 

< 0.001 

 

 

 

0.002 

Median age 

registered 

children at each 

practice 

<13 months (48) 

>13 months (70) 

 

 

 

 

73 (65 – 78) 

64 (49 – 77) 

 

 

 

0.001 

 

 

 

<0.001 

 

 

 

61 (54 – 66) 

48 (34 – 63) 

 

 

 

0.001 

 

 

 

0.560 

Median age of 

children at 

registration 

<3 months (72) 

≥3 months (46) 

 

 

74 (63 – 79) 

63 (46 – 73) 

 

 

0.040 

 

 

0.020 

 

 

60 (46 – 66) 

47 (35 – 62) 

 

 

 

0.140 

 

 

0.020 

a = adjusted for other variables in the table with socioeconomic deprivation, age and age at enrolment all entered into model 
as continuous variables 
b = percentage in the most socioeconomically deprived quintile included in model as a continuous variable. 
 
 

Factors related to practice organisational features 

There were four major electronic PMSs used. The most commonly used was Medtech32 by 89 (76%) of 

practices. After adjustment for region, governance, social deprivation and age, immunisation coverage (p=0.001) 

and timeliness (p = 0.01) were both higher at practices that used Medtech32. Refer Table 8.2 which is adapted 

from Grant et al 2010 (23). 
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In total, 75 practices (65%) experienced staff shortages and these were associated with less timely immunisation 

delivery (p = 0.04). 

 

Childhood immunisation visits were free at all practices. For other visits, practice charges ranged from free to 

$30 for children under six years of age and from free to over $60 a visit for adults. At 41 (35%) practices less 

than 5% of patients owed money, at 32 (28%) 5 to 15% owed money and at 43 (37%) more than 15 % owed 

money. In the univariate analysis, both immunisation coverage and timeliness of delivery were higher in 

practices where 15% or less of patients owed money. However, these associations did not remain after 

adjustment for socioeconomic deprivation.  

 

Immunisation-specific organisational factors in the practice 

There was considerable variability in how practices delivered immunisation specific services. In total, 40 

practices (34%) had specific clinics or allocated appointments for immunisation. At 44 (38%) practices the GP 

sometimes gave immunisations. For 32 practices (27%), immunisation audits were completed at least monthly. 

After adjustment for region, practice governance, socioeconomic deprivation of the population, child’s age, and 

age at registration, none of these specific features were associated with coverage or timeliness. 
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Table 8.2: Associations of practice structure and organisation factors with practice immunisation coverage and timeliness 

 Immunisation coverage Immunisation Timeliness 

Practice characteristic 

(number of practices) 

Median % 
(25 – 75thcentile) 

P value 
adjusted for region 

and governance 

P value 

adjusted for region, 

governance, social 

deprivationa, age and 

age at registration 

Median % 
(25 – 75th centile) 

P value 
adjusted for region and 

governance 

P value 

adjusted for region, 

governance, social 

deprivationa, age and age at 

registration 
Generic practice factors 

PMS used: 

MedTech32 (89) 

Other (28) 

 

Staff shortages 

Yes (76) 

No (41) 

 

Practice charges for visits  

Yes (31) 

No (86) 

 

Percentage of patients owing 

money to practice 

>15% (43) 

≤ 15% (73) 

 

72 (62-78) 

63 (44 – 76) 

 

 

67 (53 – 75) 

76 (65 – 79) 

 

 

75 (70 – 82) 

65 (52 – 72) 

 

 

 

62 (47 0 73) 

75 (65 – 80) 

 

<0.001 

 

 

 

0.010 

 

 

 

<0.001 

 

 

 

 

<0.001 

 

0.001 

 

 

 

0.100 

 

 

 

0.200 

 

 

 

 

0.270 

 

59 (46 – 64) 

42 (25 – 60) 

 

 

50 (37 – 63) 

61 (44 – 66) 

 

 

49 (35 – 64) 

61 (57 – 64) 

 

 

 

47 (32 – 62) 

60 (47 – 66) 

 

<0.001 

 

 

 

0.007 

 

 

 

0.002 

 

 

 

 

<0.001 

 

0.010 

 

 

 

0.040 

 

 

 

0.240 

 

 

 

 

0.180 
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 Immunisation coverage Immunisation Timeliness 

Practice characteristic 

(number of practices) 

Median % 
(25 – 75thcentile) 

P value 
adjusted for region 

and governance 

P value 

adjusted for region, 

governance, social 

deprivationa, age and 

age at registration 

Median % 
(25 – 75th centile) 

P value 
adjusted for region and 

governance 

P value 

adjusted for region, 

governance, social 

deprivationa, age and age at 

registration 
Immunisation-specific practice factors 

Specified clinics or appointment for 

immunisation 

Yes (40) 

No (77) 

 

GPs sometimes give the 

immunisations 

Yes (44) 

No (73) 

 

Frequency of immunisation audit 

At least monthly (32) 

Less often (85) 

 

 

69 (59 – 77) 

71 (57 – 77) 

 

 

 

70 (64 – 79) 

70 (54-75) 

 

 

 

 

 

72 (62-77) 

70 (56 – 77) 

 

 

0.030 

 

 

 

 

0.110 

 

 

 

 

 

 

0.005 

 

 

 

0.270 

 

 

 

 

0.580 

 

 

 

 

 

 

0.250 

 

 

 

57 (43 – 64) 

55 (38 – 64) 

 

 

 

60 (46 – 66) 

55 (32-62) 

 

 

 

 

 

58 (47-62) 

51 (37 – 65) 

 

 

0.050 

 

 

 

 

0.020 

 

 

 

 

 

 

0.070 

 

 

0.430 

 

 

 

 

0.200 

 

 

 

 

 

 

0.900 

a= percentage in most socioeconomically deprived quintile included in the model as a continuous variable and using the NZDep2001 Index of deprivation. 
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Multivariate analysis of characteristics 

From the base model (region, practice governance, social deprivation of the registered population, child’s age, 

and age at registration), the other variables were added. In the multivariate analysis, immunisation coverage 

varied by region (p = 0.002), was lower in practices with a more socioeconomically deprived population (p< 

0.001), was higher in practices where children were registered at a younger age (p= 0.002), higher with practices 

that used Medtech as their PMS (p<0.001) or did not experience staff shortages (p= 0.027). Timeliness of 

delivery was lower in Māori governance practices (p = 0.020) and at practices where the registered population 

was more socioeconomically deprived (p <0.001). Timeliness was higher for practices with populations with 

younger children (p = 0.04), practices where children were registered at a younger age (p=0.007), practices that 

used MedTech32 as their PMS (p = 0.006), and at practices that did not experience staff shortages (p = 0.021). 

Refer Table 8.3 reproduced from Grant et al 2010 (23). 

 
Table 8.3: Multivariate analysis of practice structure and organisation factors and their associations with practice 

immunisation coverage and timeliness 

 Immunisation coveragea Immunisation Timelinessb 

 Coefficient (95% CIs) P value Coefficient (95% CIs) P value 

Region: 

• Auckland  

• Midland  

-0.091 (-0.147 to 00.036) 0.002 -0.029 (-0.083 to 0.026) 0.31 

Practice governance: 

• Māori  

• Non-Māori  

-0.073 (-0.155 to 0.001) 0.09 -0.096 (-0.177 to – 0.015) 0.02 

% of registered 

patients in most 

socioeconomically 

deprived quintile 

-0.003 (-0.004 to -0.001) < 0.001 -0.003 (-0.003 to -0.003) <0.001 

Median age of 

registered children at 

practice 

-0.001 (-0.001 to 0.000) 0.13 0.001 ( 0.000 to 0.001) 0.046 

Median age of 

children at 

registration 

-0.001 (-0.002 to -0.001) 0.002 -0.001 (-0,001 to -0,001) 0.007 

PMS used 0.215 (0.105 to 0.342) <0.001 0.154 (0.047 to 0.26) 0.006 

Practice experiences 

staff shortages 

-0.074 (-0.138 to -0.010) 0.027 -0.076 (-0.139 to -0.013) 0.02 

a= data from 95 practices in multivariate model,r2 for model = 0.060. 
b= data from 95 practices in multivariate model, r2 for model = 0.45 
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8.2.4 Conclusions 

There are modifiable factors at the primary care level that make a difference to both immunisation coverage and 

timeliness of delivery. Those identified in this study include the early establishment of a relationship between the 

HCP team and the infant/family and having an adequately resourced practice with stable staffing, practice 

systems, and governance. 

 

There are some limitations to this study. The response rate was 61% and there were even less numbers in the 

final multivariable models. At the time of this study, the meningococcal B mass vaccination campaign was being 

rolled out and, in the Midland region; many practices were involved in large practice accreditation processes. 

Both of these affected practices’ ability to engage with the study. It is possible that the lower participation may 

have been from practices with lower coverage and explains the finding of higher immunisation coverage rates in 

the participating Midland practices. 

 

8.2.5 Discussion 

This study clearly demonstrated that immunisation coverage and timeliness of delivery are affected by 

characteristics at the general practice level. As demonstrated in Chapter 3, Table 3.1, it is well established that 

socioeconomic factors of the patients affect immunisation uptake. This was clearly demonstrated again here with 

social deprivation of the registered practice population being the dominant factor in the multivariate models.  

 

The three significant practice characteristics that were associated with immunisation coverage and timeliness of 

delivery were (1) younger age of the infant at registration, (2) the type of PMS that the practice used and (3) staff 

shortages. None of the immunisation specific factors that we identified were associated with immunisation 

coverage or timeliness. Timely delivery of the first immunisation event has been well established as a strong 

predictor of completion of the immunisation schedule (193) and early engagement with the practice is very likely 

to facilitate a timely first event, hence the importance of the association with early age of registration with the 

practice. The differences by PMS are important to note and we assume that the ability to effectively use the 

practice system for functions, such as interface with the NIR data, entering and storing patient records, reporting, 

recalling, auditing, are all likely to affect immunisation coverage and effective recording of immunisation events. 

The team research assistant noted in the study that there was a lot of variation with staff competence and 

confidence in their ability to comfortably and effectively use the PMS. Hence we recommended that the type and 

use of PMS be afforded more attention for effective delivery. It is not a surprise that staff shortages are likely to 

affect immunisation delivery. A similar finding was seen in the PN study in that the ratio of PN to child makes a 

difference to the ability to deliver immunisation services. Practices with lower staff ratios or higher staff turnover 

are likely to find it more difficult to systematically deliver effective services. Staff shortages, however, also may 

reflect a service that is not so functional and may also be an indirect measure of a practice that is not effectively 

working as well as a team. Furthermore, staff turnover means loss of knowledge and the need for new staff to 

relearn or establish new systems, all of which is likely to impact on a systematic approach to service delivery. 

 

215 
 



8.3 Missed opportunities to immunise at the general practice 

8.3.1 Background 

Missed opportunities (MO) to immunise have been identified in the international literature as a significant factor 

contributing to incomplete immunisation. MOs are defined as visits to a healthcare provider, where children are 

age eligible for an immunisation event, have no contraindication present, and do not receive the immunisation at 

that visit (216). Missed opportunities are estimated to occur in 20 to 84% of all child health care visits (217) and 

contribute up to 40% of the total under-immunisation (218). As outlined in barriers to immunisation uptake in 

Chapter 3.2, MOs are likely to arise both through gaps in provider knowledge and attitudes and through gaps 

and lost opportunities with effectively utilising practice systems.  

 

Recognising that MOs were highlighted as such a significant aspect of reduced immunisation coverage, I 

undertook a study on MOs to immunise at the general practice level as a thesis for completion of my Masters of 

Public Health, which was submitted in 2006 (63). The study was undertaken as a part of the larger study on the 

determinants of immunisation at the general practice level, as outlined above in 7.3. My supervisor was 

Cameron Grant. The aim of this study was to describe the frequency and characteristics of MOs to immunise 

within the NZ primary care setting and to estimate the contribution that MOs make to incomplete immunisation 

for the childhood immunisation programme. The study involved a patient record audit. I undertook the data 

collection with assistance from a research nurse, Nan McKenzie and Dr Rebecca Sommerville. Cameron Grant 

undertook the data analysis. The results were published in 2009 (27). 

 

8.3.2 Methods 

The design of this study was a patient record audit. The methodology for the larger study is described in 7.2.2 

and consisted of recruitment of general practices randomly selected from Auckland and Midland regions. The 

summary of all the datasets collected is described in Figure 7.3. This project was undertaken in the Auckland 

region only. Refer Figure 8.2 for summary of the recruitment process for this study. 
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Figure 8.2: Summary of general practice recruitment for MO study 

 

From each of the recruited practices, ten children aged between 6 weeks and 24 months were randomly 

selected from the patient database of all eligible children registered. The practice staff obtained written informed 

consent from their parents for an audit of the child’s health record. The immunisations received by each child 

were determined by an electronic audit of each PMS as described in 7.2.2. The medical notes of all recruited 

children were retrospectively audited. All recorded visits were documented. Visits that fell within a date period 

when an immunisation event was due, but not given, were recorded along with the diagnosis and any 

contraindication, as understood from the clinical notes. The definition of a true contraindication was based on the 

NZ standard definition from the NZ Immunisation Handbook 2006 (35). MOs and immunisation completeness for 

each child were described. Associations of MOs with immunisation completeness were determined using ORs 

and 95% confidence CIs. Because children were enrolled in groups from each practice, these analyses were 

adjusted for clustering by practice using SAS-PC version 9.1 and SAS callable SUDAAN version 9.0.1.  

 

8.3.3 Results 

Of the 72 practices enrolled, 62 (89%) enrolled consented caregivers for the audit. The other eight practices 

lacked time or available staff to undertake recruitment. There were 661 children recruited in total and numbers 

ranged from 8 to 18 per practice. Of these, 655 had complete information. The variance in the number recruited 

per practice was due to some practices sending out more than ten requests and accepting all.  
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The audit of the 655 children’s records identified 10,094 visits to the practice with a median of 15 visits per child. 

Of these visits, two thirds (6797) were to the GP, one third (3297) were to the PN with 1614 (6%) having joint 

visits to both GP and PN. Overall, 556 (6%) of all visits resulted in an MO and MOs occurred at 60 (97%) of the 

practices. Of the 2002 children who had MOs, 40 (20%) occurred when the first immunisation event was due, 28 

(14%) when the second, 55 (27%) when the third and 80 (40%) when the fourth immunisation event was due.  

 

Overall, 447 (80%) of MOs occurred with acute care visits: respiratory tract illnesses in 166 (37%); acute otitis 

media in 54 (9%); non-specific viral illnesses in 31 (5%); skin infections in 30 (5%); gastroenteritis in 28 (5%); 

and eczema in 20 (4%). Combined, these six conditions accounted for 65% of all the acute visits where MOs 

occurred.  

 

There was a significantly smaller proportion of MOs per overall PN visits than for GP visits: Fifty out of 3,297 

nurse visits (1.5%) resulted in MOs, compared with 399 (6%) of GP visits (χ2 = 176, p=<0.001). MOs were more 

common for the PN, with Well Child visits resulting in 35 (70%) of MOs compared to only 18 (5%) for GP visits; 

whereas 365 (91%) of the GP MOs were related to acute illness or injury presentations (χ2 = 183, p<0.001). 

 

True contraindications were present at 5% (28) of visits occurring within the time window of a MO, with possible 

contraindications in a further 4% of visits. Most true contraindications (89%, 25 cases) were due to acute fever 

present (temperature >380C).  

 

Children who had any recorded MO visit were 3.1 times more likely to be incompletely immunised than children 

with no recorded MO (95% CI 1.87 – 5.14). Children, for whom more than 20% of visits were MOs, had a 9 times 

(95% CI 4.35 – 19.38) increased risk of being incompletely immunised compared with children who had no 

recorded MO visits.  

 
Table 8.4: Associations of MOs with immunisation completeness and timeliness 

Age Group Children with any MO visit 
recorded 

 

Children with no recorded 
MO visit 

Odds ratio (95% CI) of a 
child with any MO having 
incomplete immunization 
compared to a child with 

no MO* 

 Incomplete immunization*  

n(total n) % 

Incomplete immunization* 

n (total n) % 

 

3 months to < 5 months 4 (10)40% 

 

5 (37) 13.5% 

 

4.27 (0.52-35.25) 

 

5 months to < 15 months 5 (41) 12% 

 

10 (171) 6% 

 

2.24 (0.72-6.96) 

 

15 months to 2 years 36 (93) 39% 

 

24 (115) 21% 

 

2.46 (1.39-4.36) 

 

All age groups combined 46 (153) 30% 40 (328) 12% 3.1 (1.87-5.14) 

218 
 



8.3.4 Discussion and recommendations 

This study showed that MOs occur in almost all general practices, for nearly one third of all children on visits to 

the practice, and are strongly associated with incomplete immunisation. This was consistent with the 

international literature, although with MOs occurring in 6% of visits, this was lower than described in US studies 

(216), where most of the other high income country literature on this topic is from. MOs are more common with 

acute illness visits. This seems likely to be due to the fact that with an acute illness visit the main focus will be on 

the presenting complaint and parents and or HCPs may not wish to immunise an acutely unwell child, regardless 

of the lack of a true contraindication. However, we did note that there are also many follow-up visits that are 

missing opportunities to immunise. The different pattern from GP to PN is likely to reflect the different nature of 

the visits, with GPs dealing with more acute issues that are likely to be more difficult overall to focus on, and 

follow through on immunisation events, than for Well Child visits where preventive health is the primary focus.  

 

Supporting the research with my own experience as an NZ GP, I suggested that barriers to MOs may be related 

more to issues at the encounter rather than poor provider knowledge, such as the priority of the acute 

presentation taking precedence and the concerns over lack of certainty about how the acute illness will evolve. 

Furthermore, the other important barrier is likely to be practice system issues; in particular failure in systems to 

raise the attention of all staff at all encounters to the overdue immunisation. I recommended the importance of 

three major areas: 

 Firstly, HCP education, particularly around false contraindications and the ability to confidently 1.

immunise a mildly unwell child. 

 Secondly, organisational issues in the general practice; using the PMS efficiently to flag for all 2.

members of the practice team, at all encounters, that a child is due or overdue an immunisation 

event. 

 Thirdly, using a good systematic approach and good teamwork at each encounter.  3.

 

Finally, I highlighted that the NZ language at the time of an under-immunised child being ‘hard to reach’ was not 

appropriate. Children overdue immunisation events were frequently attending general practices and there are 

opportunities to immunise these children with good systematic approaches and greater provider focus and 

confidence. 

 

8.4 The cost of immunising at the General Practice level 

8.4.1 Background 

A NZ analysis in 1998 had established that the cost of delivering the childhood immunisations in general practice 

was not fully covered by the IBS (179). Our 2002 research had identified that GPs considered insufficient funding 

a barrier to improving immunisation coverage (12). Since that time, the IBS has been increased from NZ$11 

(GST inclusive) to NZ$18 (GST inclusive) per immunisation event. Other practice subsidies also contribute small 

amounts towards the cost of delivering immunisations, in particular the PN subsidy and PHO incentives. 

However, it was unknown if the new subsidy was adequate reimbursement to cover the costs of immunising the 

childhood population of a practice, particularly the extra costs required to increase immunisation coverage to 

national targets, which would require additional efforts, particularly in recalling and tracking children who did not 

attend with simple precall/recall approaches.  
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In 2007, we obtained funding from the national organisation DHB New Zealand (DHBNZ) to research this topic 

further. I was fortunate to engage Associate Professor Paul Rouse from the Department of Accounting and 

Finance in the University of Auckland, who has expertise in health performance and costing systems, to work 

alongside me in designing this project. Stacey Airey was employed as the project manager, and Helen Petousis-

Harris supported the planning and manuscript development. 

The aims of this study were to:  

• Determine the net average cost to a general practice of carrying out childhood immunisations for the 

national immunisation schedule for their registered children. 

• Develop a cost model following an activity-based costing approach. 

• Evaluate the time commitment at the practice required to deliver the schedule childhood vaccines. 

• Compare whether costs vary with different practice settings in terms of geographic, ethnic, and 

socioeconomic factors. 

 

This study was published in 2010 (30). 

 

8.4.2 Methods 

We used a pragmatic purposeful selection of general practices nationally, chosen for diversity in size, 

socioeconomic mix, geography, and practice management style. Data to match the practice socioeconomic mix 

was undertaken using the NZ Deprivation scale obtained from Statistics NZ website based on 2006 census 

meshblocks and matched to the corresponding practices’ addresses. We selected and recruited practices using 

the databases and local knowledge of the IMAC staff and networks. Invitations to participate were issued via the 

IMAC national immunisation networks and the GP electronic news, ePulse.  

 

Data collection tools were developed with feedback from key stakeholder groups, including GPs, practice 

managers and PNs. They were initially pretested in three practices. These consisted of: 

• A financial and total practice time questionnaire, which included major practice overheads and those 

specifically relating to immunisation, together with the total hours worked by all practice staff. 

• An estimate of GP total immunisation time involvement over an average week. 

• A 5-day log of time per activity, completed by all staff involved in any of the tasks related to immunisation 

service delivery. 

• A questionnaire covering the less common and monthly events completed by all staff involved in 

immunisation tasks. 

 

Practices were contacted and followed by a research nurse. Every staff member involved in regular 

immunisation tasks completed the daily log.  

 

Based on the understanding of the activities involved in the process, a cost model was developed in which the 

main immunisation-related activities were identified and traced to immunisation events via measurements of both 

resources and activities. These were classified into a four level hierarchy Refer Figure 8.3. These four levels 

consisted of: 
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I. Unit level (immunisation delivery): These are the activities, such as registration check and vaccine 

preparation, that vary directly with the service of delivery. Unit level costs comprise the cost of these 

activities, plus the cost of consumables specific to immunisations such as needles, syringes, plasters, 

and distractions. These costs vary directly with the number of vaccinations delivered. 

II. Batch level (managing the service): These are activities required to provide the service, do not vary 

directly with the number of vaccines given, but are more time related, e.g. ordering vaccines, claiming, 

and audit procedures. 

III. Product sustaining level (resource capability): These are activities associated with providing the service, 

not directly affected by the batch or unit levels, e.g. cold chain accreditation and staff training costs. 

IV. Facility level: This consists of practice level costs/activities that are required to meet infrastructure and/or 

organisational requirements to facilitate immunisation provisions, but are not directly traceable to 

immunisation activities per se e.g. rent, utilities, insurance, depreciation, financing costs, marketing, 

operational expenses, waste removal, and support staff. 
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Figure 8.3: The cost model hierarchy 

 

Costs were reported for each hierarchy level. Key assumptions used in the development of the model included: 

fistly the number of working days per annum was set at 229 (45.8 weeks); secondly the log represented a typical 

week of immunisation in each practice;thirdly practices have provided their major overhead expenses; and finally 

GP hours were weighted three times those of nurses to reflect pay differentials in calculating overhead recovery 

rates. Results for the MeNZB™ vaccine being delivered at the time were separated out from the standard 

immunisation schedule vaccination. Because this was a special event vaccination, it was not considered part of 

the routine programme. 
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A model of a ‘typical practice’ was developed where the best estimates at each hierarchy level were used to 

estimate the costings at each activity level. The model could then be used to vary volume levels based on 

different scenarios, to see the overall impact on the total cost and its activity level components. It also provided 

some reference standards for individual activities within the cost hierarchy. These were derived mainly from the 

median costs of sample practices, but some were estimated based on knowledge of practice procedures, e.g. 

the costs of claims were estimated in this model assuming an average time of one minute per claim.  

 

8.4.3 Results 

Seventy practices were approached over the data collection phase of December 2007 to May 2008. Twenty 

eight consented (40%), with 24 (34%) fully completing all the data collection. All practices provided information at 

the unit and batch levels with no information for four practices at the product sustaining level. The demographics 

of the practices are listed in the published paper (30) and consist of a spread of sizes, locations, owner operated 

versus salaries and a wide range of ethnicity breakdown in enrolled populations. Half of the practices surveyed 

were either unwilling or unable to supply summarised annual overhead costs. The reasons for not participating 

or failing to complete included staff shortages, confidentiality concerns with supplying information in the financial 

questionnaire, and the practice staff being too busy to complete questionnaires.  

 

At the facility level, overhead recovery rates were determined for those that did supply this information by 

dividing total overhead expenses by total estimated GP and PN annual hours. Median overhead recovery rates 

were $13.5 per PN hour and $40.4 per GP hour.  

 

Across the sample, the mean number of immunisation events delivered over a twelve month period per practice 

was 926, with a minimum of 65 and maximum of 4949. 

 

1. Time spent on activities directly associated with the immunisation process (unit level) 

These activities were captured using the daily log and summarised in Figure 8.4. There was a wide range across 

all activities between practices in where the time was spent. Overall the most time was spent on the informed 

consent process, with a mean time of 4.5 minutes and a range for all practices from 1 to 7.7 minutes. There was 

wide variability across practices (from 1.1 to 8.9 minutes) on the length of time it took to undertake the 

registration check. There were wide differences in time taken for schedule vaccines, particularly for preparation, 

delivery, and documentations versus the delivery of the epidemic MeNZB™ vaccine. 
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Delivery Activities Process time

MeNZB Mean  17.8 Median 16.6 1st Quartile 13.4 3rd Quartile 23.0

Times shown are medians

 
Figure 8.4: Immunisation sequence for delivery activities unit level 

 

2. Time spent dealing with opportunistic immunisation 

This was measured in the daily log. Only 14 practices recorded any time at all spent on this activity. The mean 

time recorded was 30 minutes per month overall (ranging from 12 to 58 minutes over the 25 to 75 percent 

interval). This represented just over 2% of the total time recorded in the daily logs. 

 

3. Time spent on delivery activities by all personnel 

Table 8.5 shows a breakdown of the activities by staff roles. Overall, the PN role used nearly 91% of the total 

time involved in immunisation delivery, the receptionist around 8% and the GP around 1% of the time.  

Around 15% of the total work time of a PN (range of 8 to 22%) and a GP around 0.5% (range 0.2 to 0.5%) was 

spent on standard immunisation activities. 

 

 

Table 8.5: Total time in minutes (% overall) by activity and staff role across all sample practices for schedule immunisations 

(Total time 
from weekly logs) 

 
Admin 

 
GP 

 
Manager 

 
Nurse 

 
Receptionist 

 
Total 

 

Registration check 

 

3.0 (0.2%) 

 

53.0 (3.0%) 

 

8.0 (0.5%) 

 

1301 (74.5%) 

 

380.5 (21.8%) 

 

1745.5 (100%) 

 

Vaccine preparation 

    

812 (97.9%) 

 

17 (2.1%) 

 

829 (100%) 

 

Informed consent 

  

10 (0.9%) 

  

1146 (99.1%) 

  

1156 (100%) 

 

Giving Vaccinations 

    

1024 (100%) 

  

1024 (100%) 

 

Documentation 

  

6.5 (0.6%) 

 

1.0 (0.1%) 

 

1004 (85.5%) 

 

162.5 (13.8%) 

 

1174 (100%) 
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(Total time 
from weekly logs) 

 
Admin 

 
GP 

 
Manager 

 
Nurse 

 
Receptionist 

 
Total 

 

Checking 

    

671 (100%) 

  

671 (100%) 

 

Routine follow-up 

    

307 (100%) 

  

307 (100%) 

 

Total 

 

3.0 (0.0%) 

 

69.5 (1.0%) 

 

9.0 (0.1%) 

 

6265 (90.7%) 

 

560 (8.1%) 

 

6906.5 (100%) 

 
4. Managing the service activities and cost model 

Nineteen practices disclosed the hourly rates paid to staff members and there was good consistency of results, 

particularly for PNs, as measured by the coefficient of variation (CV). Table 8.6 summarises the time spent each 

month for managing service activities, such as vaccine ordering and dealing with late immunisations. The 

greatest time commitment was in chasing up late immunisations (average time of 325 minutes a month) and 

making appointments (average of 206.4 minutes a month). 

 
Table 8.6: Time in minutes spent each month on managing the service activities 

 
      Vacc ordering 

 
Audit 

Gen 
appoints 

Gen PP 
rems 

Late 
Imms 

 
PMS 

Org 
ORS 

Adverse 
events 

Total 
Monthly 
Minutes 

Standard vaccinations 

Mean average time in minutes per month: 

Overall 41.9 13.4 96.8 34.0 149.8 76.1 17.9 12.3 311.0 

Nurse 47.4 14.0 109.6 38.7 175.2 74.9 20.0 17.5 425.5 

Recep 3.8 15.0 7.5 3.0 0.0 240.0 0.0 0.0 68.0 

 

Median average time in minutes per month: 

Overall 22.5 7.5 60.0 15.0 31.0 31.5 15.0 7.5 181.8 

Nurse 25.0 7.5 90.0 30.0 60.0 45.0 15.0 13.1 284.5 

Recep 4.0 15.0 1.5 3.0 0.0 240.0   5.8 

 

Number of responses to these 

questions: 

 

Overall 27 20 24 15 27 24 17 15 34 

Nurse 23 17 21 13 23 21 15 10 24 

Recep 3 1 3 1 1 1 1 1 4 

 

MENZb Vaccinations 

Mean average time in minutes:  

Overall 26.1 12.7 104.7 29.4 99.7 50.2 13.4 16.9 228.8 

Nurse 29.1 13.5 109.6 33.4 117.1 51.1 15.2 23.8 314.9 

Recep 2.8 15.0 1.0 3.0 0.0 120.0 0.0 0.0 36.9 

 

Median average time in minutes per month: 

Overall 15.0 7.5 75.0 9.8 33.8 45.0 15.0 15.0 147.5 

Nurse 22.5 7.5 90.0 15.0 45.0 45.0 15.0 15.0 244.0 

Recep 1.0 15.0 1.0 3.0 0.0 120.0 0.0 0.0 4.3 
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      Vacc ordering 

 
Audit 

Gen 
appoints 

Gen PP 
rems 

Late 
Imms 

 
PMS 

Org 
ORS 

Adverse 
events 

Total 
Monthly 
Minutes 

Number of responses to these questions: 

Overall 26 19 22 15 26 23 15 10 34 

Nurse 22 16 21 13 22 20 13 7 24 

Recep 3 1 1 1 1 1 1 1 4 

 

Table 8.7 summarises the cost at each level across the practices. Overall, the estimated cost for a national 

schedule-delivered immunisation event was $25.89 with a wide range from $14.38 to $32.50. 
 

Table 8.7: Summmarised data of the general practice cost profiles for national schedule immunisation delivery 

 Mean Median 1st Quartile 3rd Quartile CV Typical 

Annual # of 

Vaccinations 

1166 926 497 1544 0.9 1000 

 

Primary activities 

cost 

$11.41 $12.03 $7.91 $14.12 0.4 $2.03 

Consumables $1.34 $ 0.60 $ 0.28 $0.84 1.4 $0.60 

 

Unit level costs $12.03 $12.66 $ 7.91 $15.38 0.4 $ 12.63 

 

Claim & support cost 04.56 $283.81 $159.05 $574.25 1.0 $ 694.98 

GP time $2,532.06 $1,847.27 $604.56 $4,408.25 0.9 $1,427.43 

Removal $122.02 $84.60 $70.00 $150.00 0.6 $ 84.60 

PPS $753.49 $721.48 $400.00 $1,095.00 0.7 $1,800.00 

Other monthly 

(annualised) 

$ 2,629.60 $1,960.20 $1,066.48 $ 3,545.40 0.7 $1,960.20 

 

Batch level (annual 
cost) 

$2,859.41 $ 2,237.41 $1,576.16 $3,904.97 0.8 $5,967.21 

 

Cold Chain 

Accreditation 

$ 42.41 $ 27.87 $15.11 $57.20 1.1 $28.60 

Staff training $395.97 $164.20 $74.25 $542.91 1.4 $164.20 

Initial vaccinator 

training 

$125.99 $137.07 $114.03 $151.80 0.4 $152.53 

Vaccinator training 

update 

$83.29 $57.20 $28.60 $87.66 1.1 $ 57.20 

CPR update $126.61 $63.61 $32.63 $170.78 1.1 $63.61 

Others $26.35 $26.35 $19.37 $33.33  $26.35 

 

Product sustaining 
level 

$563.61 $382.37 $251.58 $711.59 1.0 $492.50 
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 Mean Median 1st Quartile 3rd Quartile CV Typical 

Overhead – nurse 

hrs 

$6173.54 $5915.61 $2133.82 $9324.99 0.7 $5915.61 

Overhead – GP hrs 
$794.04 $ 659.26 $272.26 $1,312.68 0.8 $659.26 

 

Facility level $6,729.37 $6,972.66 $2,172.22 $9,495.87 0.7 $6,574.87 

 

Total costs for # of 
vaccinations 

      

Unit level $14,435.91 $12,825.66 $4,413.78 $20,070.60 0.9 $12,632.93 

Batch level $2,859.41 $2,237.41 $1,576.16 $3,904.97 0.8 $ 5,967.21 

Product sustaining 

level 

$563.61 $382.37 $251.58 $711.59 1.0 $ 492.50 

Facility level $6,729.37 $6,972.66 $2,172.22 $ 9,495.87 0.7 $6,574.87 

 $17,858.93 $15,445.44 $6,241.53 $24,687.16 1.0 $25,667.50 

 

Cost per 
vaccination 

$24.19 $23.15 $15.38 $28.80 0.5 $25.67 

 

Unit level $12.03 $12.66 $7.91 $15.38 0.4 $12.63 

Batch level $3.67 $2.89 $1.48 $5.42 0.7 $5.97 

Product sustaining 

level 

$2.08 $0.42 $0.18 $1.78 2.4 $ 0.49 

Facility level $ 8.11 $8.52 $4.81 $9.92 0.6 $6.57 

 

Estimated 
Vaccination Cost 

$25.89 $24.50 $14.38 $32.50  $25.67 

 

 

5. Analysis of difference in types of practices 

Ordinary least squares regression was used to regress vaccination costs at the unit and batch levels against the 

practice variables of size, deprivation index, different ethnic proportions and urban rural size. No statistically 

significant relationships were found. However, when the data were aggregated, time spent on delivery activities 

increased as the practice size increased. Small practices (>3000 patients) spent a mean of 21.9 minutes on 

immunisation event delivery, medium sized practices (>3000 to <5000 patients) a mean of 22.5 minutes and a 

unit cost of $11.48, and large practices (>5000 patients) a mean of 26.9 minutes and a unit cost of $12.80 per 

immunisation event delivery. Managing the service costs also increased with larger-sized practices, with the 

main difference being between small practices to medium and large practices; mean costs for small practices 

were $1,953 per annum, medium sized practices $3,806 per annum, and large practices $3,088 per annum.  
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8.4.4 Conclusions 

The mean time spent on an immunisation activity was 23.8 minutes, with 91% of all staff time provided by PNs. 

GPs contributed overall around 1% of the total staff time. PNs spent 15% of their total work time on immunisation 

activity. 

 

We developed a ‘Typical Model’ to better understand costs at the different levels. Using the data from the survey 

and our assumptions, this model estimated the cost of a standard vaccination at around $25.70 per 

immunisation event; however, there was considerable variability across practices. While the delivery activity 

mean was $12, there was a significant range. 

 

This study had some limitations; particularly that it was a purposeful selection of practices. Hence it cannot be 

assumed to be representative, the sample was small, and there was a wide range in results. Thus, we reported 

that these results needed to be seen as more indicative than definitive findings.  

8.4.5 Discussion and recommendations 

There were three particularly important findings from this study: 

I. This study particularly highlights the important function of PNs, as the staff with the most 

involvement in immunisation service delivery in the general practice. PNs spend up to 15% 

of their total work time involved in the process of delivery of immunisations. The pivotal role 

of the PN role and time commitment to the immunisation programme needs to be 

recognised. 

II. The level of the IBS was significantly lower than the overall estimates of the cost of 

delivering a standard immunisation event, and this may be a significant barrier to increasing 

focus and effort on immunisation service delivery at the practice level, particularly for the 

children who require extra effort in recall and follow up. 

III. There is considerable variability across practices in efficiencies and opportunities for 

improvement in resource utilisation associated with immunisation services. 

 

It appeared that larger practices spend greater time in immunisation delivery activities, particularly registration 

checks, documentation and follow-up. It is unclear why this may be the case, but this result needs to be treated 

with caution, recognising the small sample size.  
 
Time spent on opportunistic immunisation was only 2% of the total recorded time. It was unclear whether this 

was a limitation of the data collection or whether general practice is spending little time on opportunistic efforts to 

improve immunisation collection. We felt that this was an area requiring further investigation. 

 

Dealing with late immunisation events appeared, at times, to take a disproportionately large amount of time, as 

shown by the large range (mean 149.8, median 31 and skewed distribution). This shows that an individual case 

may take up a considerable amount of practice time affecting the staff workload.  

 

When looking at the ‘typical model’ the greatest variability in cost was the estimate of the GP time commitment to 

immunisation. If we change the GP time commitment from 20 to 60 minutes a week this would shift the cost to 

almost $30 an immunisation event. We proposed that a higher amount of GP engagement in immunisation 
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would be useful to support the immunisation process at the practice level, and hence we recommended that 

higher levels of costings were more appropriate.  

 

8.5 Measuring immunisation coverage at the practice level 

8.5.1 Background 

One important challenge was to know whether NZ measurements of low immunisation coverage were genuinely 

due to children not being immunised or whether a component is due to inaccurate data. Data inaccuracies can 

occur at any level. Prior to the instigation of the NIR, immunisation coverage measurements were reliant on 

general practice immunisation benefit claims which had significant challenges and the reliability was unknown 

Refer 2.3.3.  

 

By 2004, at least 99% of NZ general practices used a computerised PMS that had the ability to collect and audit 

the immunisations given at the practice level (26). A performance management programme was introduced into 

primary care in 2002, which offered additional funding for practices via the PHOs for meeting certain targets 

(218). Childhood immunisation was one of the targets, listed as children fully vaccinated by their 2nd birthday. All 

registered patients in a general practice and enrolled with a PHO were to be included in this count. This created 

a greater incentive for practices to electronically record their immunisation records effectively.  

 

Recognising this background in 2004 (which was prior to the instigation of the NIR), we developed a study to 

determine whether the improvements in the electronic recording of immunisation events on the PMS following 

the instigation of the performance management programme had improved immunisation coverage reporting (26). 

The study aimed to investigate the quality of data-recording by the practices and identify issues of concern that 

could be addressed to improve measurement. This study was designed and led by Felicity Goodyear-Smith and 

used the data from the larger study on the determinants of immunisation coverage. It was published in 2008 

(26). 

 

8.5.2 Methods 

Data collection is outlined in 7.3.2 and was undertaken from 2005 to 2006. The random sample of 124 practices, 

70 from the Auckland region and 54 from Midland was used for an audit of the coverage data. In order to identify 

all the children on a practice database, regardless of their immunisation status, two queries were built to be used 

with the major PMS systems. The first query generated the list of all children aged between 6 weeks and two 

years who had visited the practice, regardless of their registration status. The second query generated the dates 

and types of all the immunisations given. Data were extracted in an anonymised format when the research 

assistant visited the practice and results from both queries were merged.  

 

8.5.3 Results 

The 124 practices selected from the larger study described in 7.3.2 were all used for this study. There were five 

different electronic PMS systems used and one paper-based system. Refer Table 8.8. Our research assistant 

visited all enrolled practices and collected the data, undertaking 134 visits overall. He reported that the practice 
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staff rarely understood their practice systems and did not usually demonstrate full technical competence. They 

also saw the payment required by the vendors support as a possible barrier to up-skilling. The one paper-based 

practice required a labour-intensive process of identifying all children in the age range from the age/sex register 

and reviewing all the records. 

 
Table 8.8: PMS used by general practices in the study 

PMS Auckland 
n (%) 

Midlands 
n (%) 

Total 
n (%) 

Medtech-32 53(76) 42 (78) 95 (77) 

GPData/next generation 9 (13) 2 (4) 11 (9) 

Profile for windows 2 (3) 6 (11) 8 (6) 

Houston 0 (0) 3 (5) 3 (2) 

Own system 0 (0) 1 (2) 1 (1) 

Paper practice 1 (1) 0 (0) 1 (1) 

Total 70 (100) 54 (100) 124 (100) 

 

8.5.3.1 Patient status 

There were two sets of variables. The first recorded whether the patient was enrolled or not enrolled, and while 

this was undertaken at the practice it applies to the PHO enrolment. The second set included a variety of 

options, including ‘registered’, ‘casual’, ‘visitor’, ‘transferred’, or ‘died’. Only 57% of children registered with the 

practice were enrolled with the PHO. This complexity was not able to be captured by the standard PMS audit 

reports. To capture all the target children at the practice the query had to include ‘registered/not registered’, 

‘enrolled/non enrolled’, and ‘casual/not casual’. There was very large variation in the proportion of children 

enrolled with the PHO, from almost none to the majority being enrolled. 

 

Different PMS have different fields in which to enter immunisation data. Most have a drop-down pre-determined 

list and an extra free text box. The free text box meant that entries could all be captured as different vaccines for 

example ‘hepB’, ‘HepB’, or ‘Hepatitis B’. There was a lack of consistency as to where data were entered.  

 

8.5.3.2 Dates 

In some records, the date for the receipt of the vaccine event was the same for all dates, e.g. 6 weeks, 3 months 

and 5 months events were recorded as being given on the same day. This was the date of entry, not the date of 

delivery, and it was usually created by a child transferring from another practice and the data being entered, but 

the actual dates when given not entered. There was also uncertainty about where the original record of the dates 

had been sourced from i.e. whether it was based on a parent/caregiver verbal report or derived from a previous 

practice record. There were some episodes where a specific vaccine was entered, but it was not clarified 

whether it was declined or given. The distinction could, at times, be determined from another coded field or free 

text field. In the NextGeneration and Medtech systems, if the information had been entered it was clearer to see 

if a vaccine event had been declined. However, in NextGeneration the decline date could be the same for all 

vaccine events.  
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Other identified errors included earlier dates listed for later immunisation events, and dates that clearly did not 

match e.g. for an MMR vaccine received during the first 6 months of life.  

 

An immunisation event was only counted if the date was listed in the data field for each event. The percentage of 

all children for whom immunisation events were recorded as given was approximately 70% for the 6 week event, 

60% for the 3 month, 55% for the 5 month, and 20% for the 15 month event. There was a wide variability across 

the practices in the proportion of children for whom this data was recorded and the variability was greater for the 

younger events than the 15 month event. 

 

The major types of data error were:  

 Immunisation events listed as given at the same date in a media of 10% of practices. I.

 Earlier immunisation events listed as given after later immunisation events in a media of 3% of II.

practices. 

 Subsequent immunisation events listed, but not earlier events in a media of 4% of practices. III.

 Establishing whether immunisation events had been given. IV.

 

Medtech has a number of outcome fields for each vaccine. Refer Table 8.9 

 
Table 8.9: Medtech 32 vaccine outcome codes 

Outcome Code Code Interpretation 

AG Alternative given 

CIS Closed not required 

CPI Closed by provider 

D Declined 

DEC Declined elsewhere 

DIC Declined by individual 

DMC Medical contraindication 

DNI Natural immunity 

DPC Declined by parent 

E Given elsewhere 

G Given 

GE Given elsewhere in NZ 

GO Gone overseas 

N Not given 

NR Non-responder 

R Refused 

RE Rescheduled 

 

These were used in different ways by different practices and there was not a clear standard approach to using 

them. The other PMS systems did not have the same codes. In particular, if a parent/caregiver declined a 
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vaccine for their child, the information was sometimes entered in a ‘notes’ field but other times in the free text 

body of the clinical notes of the child and therefore not coded.  

 

Children who had received an earlier vaccine event elsewhere needed to be entered to enable generating the 

recall for the next event. Where immunisations had been declined, a practice would sometimes remove the child 

from the recall list and this changed either the denominator or the numerator, depending on how the numbers 

were derived from the PMS.  

 

Children called ‘non-responder’ (i.e. those who had not responded to recall), were managed differently between 

practices. An example given was one practice sent out three recall letters then removed the child from the 

system if there was no response. Another practice followed up with phone calls and possible outreach services. 

Some children, removed from the recall system still had the ‘flag alert’ function present on their record, to identify 

them for possible opportunistic immunisation when presenting to the practice for other purposes.  

 

There was a few children identified who had been immunised and recorded in the clinical records parts of the 

notes, but not picked up by the PMS query.  

 

8.5.3.3 Date of recall 

Approaches to recall were not consistent between practices. Recalls varied, with some doing none at all and any 

time up to three monthly. There were no consistent recall protocols. Recalls could include those due, nearly due, 

or overdue or a mixture of all three. The PMS recall function could get modified by providers and from 

observation many practices were using the function, partly on the PMS and partly on their own personalised 

system, for tracking overdue children. Some practices also used PHO data that did not always match with their 

own PMS data, or they would alter the recommended overdue date on their own PMS system away from the 

recommended MoH default overdue dates. 

 

8.5.3.4 Unique identifiers 

The National Health Index (NHI) is the NZ unique identifier number. However, not all patients in a practice had 

the NHI entered. Medtech 32 generates its own unique number, which is at times used as an alternative 

identifier. Using incomplete and multiple unique identifiers increase the potential for a child to be duplicated on a 

practice patient list or across practices.  

 

8.5.3.5 Error analysis 

Following running the queries, there was considerable error analysis and data cleaning required. Because there 

was considerable variability of codes for specific vaccine events, interpretation was needed to decide which 

vaccine was actually given. There was a range from some practices having no immunisation events categorised 

as ‘other’, which then needed to be individually determined, to some practices having large amounts of ‘other’. 

We reported a practice that required considerable review by our research assistant to complete the study, with 

269/2815 (9.5%) of all recorded immunisation events being in the ‘other’ category. Medtech 32 can determine 

whether a date beside an immunisation event meant that it had been given, given elsewhere or declined by 
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checking the outcome codes. This feature is in the NextGeneration system, but seldom used, and is not possible 

in the other systems. 

 

8.5.3.6 Summary of immunisation coverage 

For registered and enrolled children, a media of 68 to 75% of children in each practice had received their due 

immunisation events according to their age and the immunisation schedule. A media of 45% were delayed for at 

least one event. The variance across practices was large. 

 

8.5.4 Discussion and recommendations 

What is clear from these findings is that there were many challenges to accessing accurate and standardised 

immunisation coverage reporting from a PMS system, as they were functioning in the NZ context in the time 

period of this study 2005 to 2006. The differences between a PHO enrolment and a practice-based registration 

were the first challenge, creating confusion as to what was the denominator base. Government subsidies were 

via PHOs and hence apply to enrolment, but practices worked on a registered client base. There were further 

problems around registration in this time period, as there was a significant problem with what was called 

‘clawback’, where the practices had to pay to an after-hours service or an accident and medical clinic when they 

saw their registered patients. This disincentivised practices to register young children, potentially creating an 

even bigger gap from PHO enrolment to practice registration.  

 

Data quality issues were multiple and due to a range of factors. Firstly, we identified a well-recognised 

phenomenon that end-user usage tended to be in a format that suited the user and was not focused on the 

needs of gathering aggregated data. There was diversity, both in the quality of the data and the expertise in 

using the data. Some systems were developed for alternative purposes, such as billing purposes, and 

subsequently modified to try and measure immunisation coverage. Different PMS systems allowed variable 

types and degrees of errors. There was no data quality-checking processes within the PMS and between the 

clinic staff entering the data.  

 

It was clear from this study that it is important to have detailed knowledge of systems and processes and an 

understanding of the drivers for the users. Particularly, it is important to recognise that open fields and multiple 

choices are likely to create significant complexities when trying to obtain accurate and replicable data. Multiple 

different PMS providers also create problems with standardisation, data sharing, and the ability to consistently 

alter and update.  

 

We concluded from this study that there needed to be a focus on data quality, which we suggested should be 

driven from national directives to create a standardised minimum immunisation dataset and mandating the 

requirements with the PHO contracts. This needed to include: 

 Early enrolment and registration, preferably at birth. I.

 A standard denominator definition that includes all children under the care of a particular practice. II.

 A standard definition of a delay in an immunisation event. III.

 More consistency across PMS systems: in particular, the need to standardise the fields that capture IV.

immunisation data.  
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 Training for staff in use of their PMS. V.

 Use of intrinsic data checks, i.e. making less space for human error and variability as much as VI.

possible by using menu-driven and single places for data entry. 

 

Following this study, the NIR was introduced in 2005. The NIR extracts data directly from the PMS and NZ data 

has been reliant on the PMS/NIR accuracy since that time. Therefore, the effectiveness of the NIR is entirely 

reliant on effective data entry for the immunisation event at the practice level. While I have not undertaken any 

further published research in this area, from my service delivery experience in the first few years of the NIR I 

observed that there were considerable challenges with the PMS to NIR interface. IMAC undertook several audits 

of the data problems for various DHBs and PHOs and made a range of recommendations similar to those listed 

above. Much activity has occurred in this arena since, including working with PMS providers to improve the 

intrinsic data checks and reduce free field data, and intensive focus on provider training at the practice level in 

the use of PMS.  

 

In the early years of the NIR there was considerable expressed lack of confidence in the system, with large 

amounts of reported errors. With much time and effort, errors now are more rarely reported in this interface, and 

the general practice-provider confidence in the PMS/NIR interface is generally very high. The ‘clawback’ issues 

have been altered to reduce the financial loss to the practice for young children attending elsewhere, and policy 

has encouraged enrolment to occur as soon as possible after birth. 

 

8.6 Combined analysis of provider, caregiver and systems factors 

How important is each component part of the system? We undertook a combined analysis of all the different 

components of the research study that focused on the determinants of immunisation coverage and timeliness of 

delivery at the general practice level as described in sections 7.3, 7.4, 7.5 and 8.2. Cameron Grant undertook 

the analysis.  

 

8.6.1  Results  

A multiple regression model of demographics, provider (PN and GP), and caregiver associations with practice 

immunisation included 76 practices and explained 80% of the total variance in coverage between practices(25). 

Refer Table 8.10 which is adapted from Grant et al 2011 (25).. Coverage decreased as the socioeconomic 

deprivation of the registered practice population increased (p <0.001), varied by region (p=0.002), and by style of 

governance of the practice (p<0.001). Coverage decreased as the age of registration of the infant with the 

practice increased (p <0.001); was higher at practices that did not experience staff shortages (p =0.004), where 

the doctor was confident in his or her immunisation knowledge (p = 0.005) and where the nurse had dedicated 

time for immunisation follow-up (p = 0.05); and was lower at practices where caregivers reported receiving 

discouraging information about immunisation in the antenatal period (p = 0.0008).  
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Table 8.10: Combined analysis of practice, child, health professional and caregiver associations with practice immunisation 

coverage 

Variable  Direction of effect on coverage Multivariate 
p value 

Demographics  
Region 

Governance 

Socioeconomic deprivation 

Age of registered children 

 

Higher in Midlands 

Higher in non-Māori governance practices 

Decreases with increasing socioeconomic deprivation 

Decreases with increasing age 

 

0.002 

<0.001 

<0.001 

<0.001 

Practice  

Age of children at registration 

Staff shortages 

 

Decreases with increasing age at registration 

Higher in practices with no staff shortages 

 

<0.001 

0.004 

PN 

Dedicated time for immunisation 

follow-up 

 

Higher at practices where the nurse has dedicated 

time 

 

0.05 

GP 
Confident in own knowledge 

about immunisation 

 

Higher at practices where the GP is confident in his/her 

knowledge 

 

0.005 

Caregiver 

Received discouraging 

immunisation information 

antenatally 

 

Lower at practices where the caregivers received 

discouraging information 

 

0.008 

 

The same multiple regression model of demographic, PN, GP, and caregiver association explained 68% of the 

variance in immunisation timeliness of delivery between practices. Refer Table 8.11 reproduced from Petousis-

Harris et al (24).
 Timeliness of delivery varied with different styles of practice governance (p=0.05). Delivery of 

immunisation events was delayed in practices with higher socioeconomic deprivation (p<0.001), delayed with 

increasing age at registration (p=0.02) and where parents had been given discouraging information antenatally 

(p =0.004); was improved in practices with less staff shortages (p=0.01); and varied with the attitudes of both 

PNs (p=0.01) and GPs (p= 0.008). 
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Table 8.11: Combined analysis of practice, child, HCP and caregiver associations with immunisation timeliness of delivery 

Variable  Direction of effect on timeliness Multivariate 
p value 

Demographics  

Governance 

Socioeconomic deprivation 

More timely in non-Māori governance practices 

Less timely with increasing socioeconomic 

deprivation 

0.05 

 

<0.001 

Practice  

Age of children at registration 

Staff shortages 

 

Less timely with increasing age at registration 

More timely in practices with no staff shortages 

 

0.02 

0.01 

PN 

Nurse perceived parental apathy 

as a barrier to immunisation 

 

More timely in practices where the nurse had this 

perception 

 

0.01 

GP 

Doctor perceived parental access 

difficulties as a barrier 

 

More timely in practices where the doctor has this 

perception 

 

0.008 

Caregiver 

Received discouraging 

immunisation information 

antenatally 

 

Less timely at practices where the caregivers 

received discouraging information 

 

0.004 

 

8.6.2  Conclusions 

The significant factors that need to be considered for effective solutions from this combined analysis recognise a 

range of socioeconomic, parental, staff, and practice factors that include the SES of the enrolled population, 

information given to parents antenatally, the style of governance of a practice, early registration and engagement 

with a practice, stability of staff and less staff turnover, enough time for staff to focus on the necessary work of 

immunisation service communication and delivery, and staff confidence, which would include both education and 

practice stability factors. 

 

8.7 Summary of Chapter 8 

This chapter focused on the important role of the systems and process at the practice level and how they 

contribute to childhood immunisation coverage. Research is presented around the factors at the practice level 

that impact on immunisation coverage and timeliness of delivery, which particularly highlights the importance of 

early enrolment and engagement, PMSs, staffing, resourcing and type of practice. Further research focussed on 

the factors that contribute to missing opportunities to immunise children when they present at the practice and 

findings around the costs involved in the immunisation delivery process highlight there is a gap between funding 

and actual service delivery. How immunisation data is entered at the provider level affects coverage rates is 

reported. Combining many factors affecting immunisation coverage and timeliness of delivery shows there are 

important socioeconomic, parental, HCP, and practice characteristics that all contribute to coverage rates.  
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CHAPTER 9 EFFECTIVE APPROACHES TO IMPROVING 
IMMUNISATION COVERAGE AND TIMELINESS OF 

DELIVERY 

9.1 Outline of Chapter 9 

The previous chapters have outlined the range of barriers that we have identified as affecting immunisation 

coverage and timeliness of delivery in the NZ setting. These barriers include parental knowledge and attitudes 

as discussed in Chapter 5, aspects of the family and social environment identified in Chapter 6, issues related to 

the health providers discussed in Chapter 7, and the structure and delivery of the health services presented in 

Chapter 8. The aim of this chapter is to present further research focusing on effective strategies to improve 

immunisation coverage at the service delivery level. In this chapter, I present firstly an intervention study and 

secondly an observational study that identifies the most effective practices directed at improving immunisation 

uptake at the general practice level.  

 

 
Figure 9.1: Outline of Chapter 9 

 

9.2 Background 

The research I presented in the earlier chapters identified the important factors that affect immunisation 

coverage and timeliness of delivery. Our research findings were consistent with the international research 

outlined in Chapter 3. Following the completion of this body of work, we considered we had sufficient information 

to move towards designing an intervention study, rather than undertaking further descriptive approaches.  

 

Chapter 9 
Interventions to 

improve immunisation 
coverage and 

timeliness of delivery  

9.2 
 Background 

 9.3                                                             
Early connections: a pre-call 

intervention 

9.4                                                                 
Best practice models at the 

General Practice             

9.5                                                                      
Next steps: translating best 
practice research to reduce 

equity gaps  

9.6                                                               
Chapter Summary 
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The strongest evidence for improving coverage appeared to lie in focusing on improvements in the front line 

systems for healthcare providers (25), which includes obtaining and maintaining good engagement and effective 

relationships with parents (19). The international literature particularly identifies the importance of early 

relationships between providers and the infant’s family as being effective in reducing delay for the first 

immunisation event, which in turn, significantly increases the likelihood of completing the full infant immunisation 

course (193). There are challenges in the NZ policy environment for enabling primary care early engagement to 

support building effective relationships between parents and providers. The antenatal period in particular is seen 

as crucial for parental decision-making, but often parents have little contact with the general practice during this 

period (19). 

 

Our intervention study took into account both the importance of good family engagement and good practice 

systems. Using these two areas, we focused on engagement and effective pre-call in the early postnatal period. 

Because general practice is not reliably engaged in the antenatal period, the early postnatal period is the earliest 

time they can regularly engage with families and their new infants. This study was published in 2012 and is 

discussed below in 9.3 (31)  

 

My second study focused on identifying the major factors at the practice level that can either help or hinder 

immunisation uptake. We recognised that, even when national immunisation coverage rates are generally low, 

there are general practices that are able to obtain and maintain high immunisation rates (211). Based on this, we 

focused on delineating the particular characteristics from the high performing practices. We labelled this ‘best 

practice at the practice’. If we could identify these features of ‘best practice’ then we could use this information to 

translate this knowledge and experience across to other practice settings. This study has a manuscript in 

preparation and is discussed in 9.4 (34).  

 

9.3 Effectiveness of a pre-call intervention to improve immunisation 
coverage and timeliness 

9.3.1 Background 

The team of Felicity Goodyear-Smith as Principal Investigator, myself, Helen Petousis-Harris and Cameron 

Grant designed a randomised control trial intervention study to be delivered in the general practice setting, 

focusing on the early postnatal period. Our hypotheses were that early engagement with the parent would help 

the timely delivery of the first immunisation event, and that achieving the first immunisation event on time would 

improve the immunisation timeliness of all the primary course immunisation events. The aim of the study was to 

assess the effectiveness of a general practice-based pre-call intervention delivered prior to the six-week 

immunisation event on the timeliness of the primary immunisation course. The study was funded by an HRC 

grant. We had further advice and statistical help from Rafael Perera and Anthony Harnden from Oxford in the 

UK, the project manager was Anthea Palmer, and the IMAC research assistant was Tracey Poole, who helped to 

deliver the intervention. 
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9.3.2 Methods 

This was a clustered RCT comparing general practices that used a multi-component intervention with general 

practices that delivered the standard care. The study was undertaken from 1 November 2008 to 20 April 2010 

and involved recruiting practices in the Auckland DHB catchment area. 

 

9.3.2.1 Intervention 

The intervention consisted of a short letter of welcome, brief immunisation information and an invitation to attend 

the practice when the infant was six weeks of age. This was sent to the caregiver by the practice when the infant 

was four weeks old. It was followed by a telephone call to the caregiver when the infant was five weeks old, if an 

appointment had not already been made. A further contact attempt, preferably by telephone, but alternatives 

included text message, email or letter, was made when the infant was seven weeks old, if they had still not 

attended for their immunisation event. Recognising the extra time this intervention took to deliver, practices were 

given a NZ$15 shopping mall voucher, regardless of the outcome for the infant.  

 

9.3.2.2 Recruitment 

Practice recruitment was from a list of all 148 general practices in the area, obtained from combined databases 

from IMAC and the Department of General Practice and Primary Care, University of Auckland and cross-

referenced to the telephone directory to ensure there were no missing practices. Practices that were identified as 

not being involved in delivering infant immunisations were excluded. All the remaining practices were 

randomised using a computer random number generator to either the intervention or control group. Except for 

the project manager, the research team was blind to the identity of practices in either group. Recruited 

intervention practices were assisted to electronically adjust their PMS, to automatically send out re-call and recall 

letters to all infants in their practices due their first immunisation event. 

 

Outcome information on immunisation events was obtained from the NIR using the infant’s NHI number. The 

primary measure was receipt of the six-week immunisation and the time of receipt. Secondary measures were 

receipt of the three and five-month immunisations and the time of receipt. Surveys of participating practices were 

also conducted pre and post the trial to establish their practice population and their routine immunisation precall / 

recall practices, both before and after the trial.  

 

9.3.2.3 Data analysis 

Each enrolled practice was considered a cluster. The trial was powered based on timely receipt of the three and 

five-month immunisations. Based on our learnings from our previous research (23), we calculated a sample size 

of 1000 interventions to be sufficient to have 80% power at the 0.05 level of statistical significance to detect an 

increase in timeliness of coverage at the three-month event from 75% to 94% and from 60% to 85% at the five-

month event. The variables in the dataset consisted of the NHI number, which was converted to a unique 

identifier, date of birth, dates for each of the three immunisation events at six weeks, three and five months, and 

nominated practice at birth. Birth immunisation events for BCG and hepatitis B were not included.  

 

The delay in immunisation was measured by a survival curve analysis. For each infant, the days from the due 

immunisation event date to the actual day they received the vaccines were counted. The second and third dose 
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assumptions were used, which states that if the three and/or five-month immunisation events had been given, 

the child is assumed to have previously received the earlier doses. Total scores by the number of delayed days 

were compared using survival analysis with Kaplan-Meier and Cox proportional hazards to test for any significant 

differences: 

1. For the intervention versus the control group using an intention to treat analysis.  

2. For those who had precall versus non precall in the intervention group. 

3. For those who had precall in the intervention group versus those who had precall in the control group. 

This approach allowed analysis by continuous, rather than dichotomous, data and provided greater statistical 

power. Adjustment was also undertaken for clustering.  

 

9.3.3 Results 

There were 148 practices in the region, of which 128 were eligible. Of these 63 were recruited and 65 non-

recruited (called the C group). The recruited group were randomised to 31 in the intervention arm (the A group) 

and 32 in the control arm (the B group). Groups A, B and C were similar with response to the socioeconomic 

status of the practice locations and the average practice size. In terms of infants born in this period there were 

slightly more in the control group B than in the intervention group A. 

 

The intervention Group A had 2842 infants enrolled over this period. Only 1198 (42%) of these infants received 

the pre-call intervention. The reasons for the others not receiving the intervention included practices not 

receiving or being aware of the birth notification from the NIR in time, and PNs stopping the intervention for some 

periods -for example over the summer period when there were locum nurses. In many instances, details were 

not recorded of what the intervention consisted of and how often the five-week and seven-week calls were 

undertaken. One practice failed to deliver any interventions at all.  

 

The overall immunisation rates for the six-week immunisation event completed by eight weeks of age are show 

in Table 9.1 which is adapted from Goodfellow-Smith et al (31). The percentage completed for the practices in 

the study overall was 98%. There were 472 children on the NIR who had no nominated practice and when these 

were included in the study, the rate dropped to 94%. 
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Table 9.1: Overall immunisation rate for the six week event for intervention, control, non-participating practices and infants 

with no nominated practice 

Type of 
practice  

Vaccine 
received by 
9 weeks of 

age 

Opted 
off/declined 

No NIR 
data 

Total % complete 
by practice 

type 

% completed 
by A, B or C 
practice only 

% 
completed 
for whole 

population 

A 2743 53 46 2842 97  

98 

 

 

 

94 

B 2388 26 0 2414 99 

C 5744 83 0 5827 99 

D1 32 16 0 48 67  

D2 0 0 424 424 0  

 10907 177 470 11555   

Key 
A = intervention practice 
B = control practice 
C – non-participating practice 
D1 =infants with no nominated practice, 6 week immunisation data available 
D2 = infants with no nominated practice, six week immunisation data not available  
 

 

The immunisation event consists of two vaccines, the DTaP-IPV-HepB/Hib and the PCV10. Scatter plots of the 

difference in timing between the two vaccines for all cases, and then for those in practices A and B, showed that 

these were rarely given separately; therefore separate analyses were not required.  

 

The average age of receipt of the six-week, three-month and five-month events (as measured by receipt of the 

DTaP-IPV-HepB/Hib vaccine) is shown below in Table 9.2 which is adapted from Goodfellow-Smith et al (31). 

The non-consenting practices, (Group C) consistently had a slightly longer average delay than recruited 

practices (A and B), but the children who had no nominated practice had a much greater average delay. Overall, 

88% of infants attended the practice their parents nominated at birth and 12% were either vaccinated or declined 

immunisation at a different practice for the six-week event. 
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Table 9.2: Average age of receipt of the immunisation DTaP-IPV-HepB/Hib at 6 weeks, 3 months and 5 months by practice 

type 

Practice Type Average age in weeks of 
receiving the six week 

vaccine 

Average age in months of 
receiving the three month 

vaccine 

Average age in months of 
receiving the five month 

vaccine 

A 7.06 3.40 5.64 

B 7.09 3.43 5.65 

C 7.26 3.48 5.7 

D 8.92 4.49 6.32 

Key 
A = intervention practice 
B = control practice 
C = non-participating practice 
D = infants with no nominated practice 
 

Data were analysed both by using the second and third dose assumption, and by categorising children into 

having no information on the six-week event. This made a very slight difference in coverage rates.  

 

Using an intention to treat analysis, there was no statistical difference between the A and B practices (Log Rank 

(Mantel-Cox): Chi-square 0.268, df=1, p = 0.605). There was no difference in days to immunisation for the three-

month vaccine event (Log Rank (Mantel-Cox): Chi-square 0.540, df=1, p = 0.46), nor for the five-month event 

(Log Rank (Mantel-Cox): Chi-square 0.281, df=1, p = 0.60). This analysis did not take into account the 

consideration that 58% of infants in the A practices did not receive the intervention. 

 

Conducting a further analysis, we stratified infants in Group A by actual delivery of the intervention. This showed 

that those receiving the intervention were significantly more likely to receive their six-week immunisation event 

earlier ((Log Rank (Mantel-Cox): Chi-square 19.187, df=1, p <0.001). The mean days to the six-week event were 

49.6 days for those who received the intervention compared with 51.2 days for those who did not. The same 

analysis was undertaken for the three-month event (Log Rank (Mantel-Cox): Chi-square 16.527 df=1, p < 0.001), 

with mean days for those with intervention 100.1 compared with 103.8 for those without; and for the five-month 

event (Log Rank (Mantel-Cox): Chi-square 11.621, df=1, p = 0.001), with mean days for those with intervention 

166.2 compared to 170.1 for those without. 

 

A third analysis compared infants in the A (intervention) practices who had received the intervention with all 

infants in the B (control) practices. There were similar results with significant differences for the six-week event 

(Log Rank (Mantel-Cox): Chi-square 5.969, df=1, p = 0.015), the three-month event (Log Rank (Mantel-Cox): 

Chi-square 10.722, df=1, p = 0.001), and the five-month event (Log Rank (Mantel-Cox): Chi-square 6.753, df=1, 

p = 0.009). 

 

The timeliness analysis was then repeated to include the C group (the nonparticipating practices). C Group 

practices had significantly higher delayed immunisation rate for the six-week event (Log Rank (Mantel-Cox): Chi-

square 14.705, df=1, p = 0.001), 
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9.3.4 Conclusions 

Overall, our study showed that enrolment and early engagement with a general practice appears to improve 

delivery and timeliness of delivery of the infant immunisation events. Children not enrolled are more likely to miss 

out or be delayed in the receipt of their immunisation events. 

 

Limitations of the study included recruiting fewer practices than we had intended and delays in some practices 

implementing the intervention, with only 42% of all the eligible children receiving it. We also had incomplete 

records on how often the intervention included the five-week pre-call and/or the seven-week recall contact. 

 

9.3.5 Discussion and recommendations 

When we designed this study in early 2008, the immunisation rates from NIR data were around 88% for the six-

week event, 75% for the three-month and 60% for the five-month event and sample size was calculated based 

on these figures. However, coverage rates continued to improve over this time and the coverage rates for 

enrolled infants in all practices in this study were much higher than expected at 98% for the first event with very 

little drop-off for the next two events. We did show there was a significant improvement in timeliness of 

immunisation event receipt when using the designed intervention, as compared to not using it. However, 

because the coverage rates were so high, this only translated into infants receiving the vaccine on average one 

day earlier, which is not clinically relevant. 

 

Another important other finding was the 474 infants, overall 4% of the cohort, who did not have a nominated 

practice at birth. For those who had an entry for the six-week event, one third were not vaccinated. This group 

dropped the overall coverage rate significantly for the whole region from 98% to 94%. This demonstrates that 

infants with no nominated general practice at birth, are much less likely to get immunised or to be delayed in the 

receipt of the event.  

 

We discovered a number of errors in routine immunisation data collection that affected this study. Firstly, with the 

NIR, at times the practitioner (usually the PN) had entered incorrect data in the PMS; there were technical 

problems with data transfer to the NIR; error messages back from the NIR may not have been acted on, or the 

practitioner may not know have how to act upon them. Complex ‘catch up schedules’, such as children from 

different countries or late presentations, can be difficult to enter accurately into the PMS, with transfer data 

between practices being not fully electronic, and new practices often needing to manually enter previous 

immunisation events.  

 

Based on these results, we recommended the importance of getting children enrolled with general practices at 

birth, or as soon as possible after birth, and targeting outreach services for those who continue not to have a 

nominated general practice. 
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9.4 Identifying models of “Best Practice at the Practice” 

9.4.1 Background 

In recognition of the ability of many general practices to achieve and maintain high immunisation coverage we 

designed a study to utilise the experience of these high performing practices to identify the particular factors at 

the practice level that either help or hinder immunisation uptake. If we could identify these features of ‘best 

practice’, we then intended to use this information to translate this knowledge and experience across to other 

practice settings. We obtained an unrestricted grant from GlaxoSmithKline New Zealand Limited to fund this 

research. The funders had no involvement in the design, planning or delivery of the project. Dr Lynn Taylor was 

the Principal Investigator, working with myself and Catherine Poutasi.  

The aim of this study was to identify successful strategies to be shared amongst health providers, in an attempt 

to accelerate the increase in immunisation coverage in NZ. We were also focusing on identifying successful 

methods that engage with Māori communities to increase immunisation coverage in Māori children which will 

help reduce health inequalities and narrow the immunisation coverage gap between Māori and other ethnicities. 

The overall goal was to translate ‘best practice models’ into national guidelines or otherwise make these models 

available to general practices throughout the country. 

 

9.4.2 Methods 

9.4.2.1 Study Design 

This study was qualitative, using semi-structured face-to-face interview with one or more key informants from 

general practices identified as having high immunisation coverage rates. ‘High performing’ practices were 

identified throughout NZ based on nominations from DHBs, PHOs, Immunisation Advisors/Coordinators and 

PNs. The nominations were called for through IMAC staff networks of DHBs and PHOs as well as in the IMAC 

national newsletter. Practices were purposefully chosen based on achieving high immunisation coverage and 

then selected for geographic, ethnic and socioeconomic diversity. ‘High performing’ was defined as greater than 

90% of their eligible population by two years of age, The key informant was the practice staff member identified 

as having the responsibility for the immunisation delivery in that practice as nominated by the practice. In all 

cases this was either a Practice Manager or PN. Interviews were face-to-face, of approximately two hours 

duration, and conducted at the practice. 

The themes to be explored in the interviews were given to the participant practice teams prior to interviews, 

along with a pre-visit questionnaire to collate quantitative data on practice demographics. The interview guide 

covered ten areas that had been identified by the immunisation coodinators working for IMAC as the major 

components of immunisation service delivery within a general practice: 

1. Staff resourcing and prioritisation of immunisation within the practice. 

2. Connection and communication with child’s care giver/s. 

3. Internal practice systems and processes for ongoing communication. 

4. Connection with difficult to find children. 

5. Practice use of NIR. 

6. Use of PMS and any other IT support tools. 
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7. Practice immunisation targets and performance monitoring. 

8. Practice staff training and continuing education. 

9. Patient and community education. 

10. Practice staff turnover. 

 

9.4.2.2 Data analysis 

The outcomes were the identification of common themes. All responses for each question were copied and 

pasted from MS Word to MS Excel. The ten areas were reviewed for common themes within. These were 

independently identified by two different researchers reading independently and identifying ideas and patterns in 

the data. Each interview was then reviewed and coded for identified recurrent themes. Key themes were then 

discussed with the research team. Quotes that best illustrate important representation of participants’ views and 

experiences identified are presented in the findings. 

 

9.4.3 Findings 

In total, 70 practices were nominated. Of these, 45 were selected for geographic, ethnic and socioeconomic 

diversity of their practice population. From these, 26 (58%) agreed to be interviewed, one of which withdrew their 

consent prior to the interview being booked. Of these 25 practices 22 practices were interviewed (51%), the last 

three were not interviewed due to logistic reasons. In all cases, the key participant in managing the immunisation 

delivery for that practice was interviewed. See Table 9.3 for the identified common themes.
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Table 9.3: Common themes identified from general practices who obtain high childhood immunisation coverage in their registered population 

Theme Comments /examples 
(quotes in italics) 

1. Staff and staff support  
 

 

Staff engagement/commitment It is top [priority] 
All the staff are passionate 

The PN as critical in the practice immunisations and target attainment Important part of the nurse’s role 
All nurses as authorised vaccinators and regularly supported to attend education and 
updates 

Immunisation specific and /or flexible time provision  Standard time allocation for vaccination event 15-20 minutes, but flexibility to go up to 30 
minutes  
Regular ring-fenced time for precall,recall, auditing and meetings 
 
Nurse need time to do things opportunistically 

Effective teamwork  Good working collaboratively 
Everyone’s input is equal 

Immunisation a regular focus in meetings  Importance of having dedicated staff who will keep it a focus 
Importance education focus for front line staff Part of staff orientation 

Practice commitment to regular, ongoing training for all vaccinators, peer support 
 
[we] take all education opportunities on offer 

Staff personal beliefs All staff fully vaccinated 
2. Connection and communication with clients/families/community  

Engagement with Lead Maternity Caregivers to establish early contact Personal interactions with independent midwives 
Midwife is self-employed but part of [the general practice] 

Effective engagement with families antenatally or soon after birth Use of notification from the NIR 
Sending greetings for engagement following being informed of birth 
 
Congratulations phone call to all new mums 
Send a congratulations letter 

Broadening accessibility for immunisation services Examples include: extended evening hours, often weekend mornings, use of pick up 
services: a free ‘healthtaxi’, taxi travel voucher 

Creativity in building and maintaining relationships /rapport with clinents and their broader 
family 

Baby-friendly hand-outs pre and during immunisation visits, incentives/rewards for 
vaccinating, health promotion days, services to other family members, home visits, 
engaging with other agencies, photos at immunisation visits, multiple ways of supporting in 
the vaccination event – range of distraction techniques eg bubbles, stickers, stamps, parent 
participation encouraged . 
Free breakfast, supermarket vouchers 
 
..;[I] proactively look in the waiting room.. 
 
Correspondence to caregivers warm, welcoming and friendly and short and to the point  
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Theme Comments /examples 
(quotes in italics) 

3. Effective use of  internal systems, processes and electronic tools   
Use of timely precalls , appointment reminders and/ or prebooking Use of a mix of text-2-remind, letters and phone 

At least weekly checking of recalls 
 
Appointments are  made at each visit for the next visit 
…phone or text if they don’t make an appointment by the end of the week they turn the 
milestone age 

Effective and accurate use of the EMR database and data and messaging transfer Knowledge , good process and systematic  use of all of the mandatory data fields  and 
outcome codes. 
Familiarity with NIR/PMS interface 

Circumspect use of the outcomes codes ‘declined’ and ‘non-responder’. [first] having a discussion with parents 
Ring when the next immunisation is due  “are you still declining for [x] 
Always ask 
 
Use of tasks to nurse on the EMR  to contact parents  
Use of decline forms 

4. Actively seeking difficult to find children   
Reducing missed opportunities Use of PMS, patient dashboard and alerts so awareness at every visit that a child is 

due/overdue 
 
have to be really sick to walk away without giving immunisation 
 
book for other siblings not here today 

Active management of those overdue Any child who is overdue is actively re-called until the parent or care giver declines vaccine 
Use of broader network knowledge from the database Use the practice database to contact other extended family members  

 
Trace family members through family tree 
Front desk always ask ‘are you still at…” 
 

Engagement with local child and family organisations Contact with other local health and social services ( Plunket, TamarikiOra, local Māori 
Health providers, Pacific community health providers, Community Health Workers, Family 
Start). 

Using multiple approaches  Even mention [the vaccination is due] when I see them in the dairy or shops 
Connecting with Outreach Immunisation Services Systematic referral processes used 

5. The role of immunisation targets and performance monitoring  
A focus on achieving targets Coverage levels discussed at team meetings 

 
Use of PHO performance dashboard 
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9.4.4 Discussion 

Practices that maintain high immunisation coverage have a range of strategies for their achievement. However 

there were common themes that can be identified consistently across these practices.  

 

The first theme was the importance of the staff and the practice commitment to their staff. Staff support and 

commitment to the work of immunisation, their abilities to work as a team and to effectively communicate 

together contributed to high performance in a practice. 

 

The second theme was engagement of the practice with the population they serve: Successful practices showed 

the desire and ability to develop effective communication and engagement in a range of thoughtful and proactive 

ways. This study revealed multiple local creative ways of engagement from internal practice approaches 

focusing on making the immunisation event a positive experience, reaching out proactively to others such as 

observing those in the waiting room, engagement with other local providers, and education and promotional 

events for their population. 

 

The third common theme was the effective use of practice systems and interfaces for all aspects of identifying 

their population, engaging in a timely fashion, chasing those who have not received timely services, 

opportunistically identifying unmet needs and monitoring and responding to practice targets. 

 

The fourth theme was around ways to actively seek out those children who were not routinely coming in for their 

regular vaccination events. These practices actively utilised a range of systems and referral options to find and 

offer services to these children. 

 

The final theme was the active use and interest in achieving targets and engagement in the use of performance 

monitoring. 

. 

9.5 Next steps: Translating best practice research to reduce equity gaps 

9.5.1 Background 

Working with the manger of our research and innovation team, Dr Lynn Taylor, we used the findings of the ‘Best 

Practice at the Practice’ research to design an intervention study. We wished to translate these learnings from 

high performing practices across to other practices where immunisation coverage and timeliness of delivery was 

lower. This study is titled Translating Best Practice Research to Reduce Equity Gaps in Immunisation and it 

gained HRC funding in July 2014. I am the Principal Investigator, my co-investigators are Dr Lynn Taylor and 

Helen Petousis-Harris. Lynn is also the project manager and Angela Chong the research assistant. 

 

9.5.2 Methods 

We have designed a randomised controlled intervention study, using a stepped wedge design methodology, with 

the aim to determine whether knowledge gained from general practices with high childhood immunisation 

coverage rates and timeliness of delivery, can be translated into strategies and actions in practices with low 
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immunisation coverage, and in doing so lead to a successful increase in their childhood immunisation rates, 

timeliness of delivery and reduction in immunisation inequalities.  

 

9.5.3 Results 

This study is currently underway with health delivery partners of the Bay of Plenty DHB, Counties Manukau 

DHB, Eastern Bay of Plenty Primary Health Alliance, Te Tai Tokerau and Manaia PHOs. We look forward to 

completing this study in 2015.  

 

9.6 Summary of Chapter 9 

This chapter focused on using the knowledge obtained through previous research and putting interventions into 

place. I firstly presented an RCT designed to deliver an intervention focused on early engagement and effective 

pre-call messages to caregivers of young infants. The outcomes of this study were limited, mainly due to the 

overall high immunisation rates in the region at the time of delivery, but it did show that early engagement and 

effective pre-call are effective for timely delivery of the first immunisation event. Importantly, this study also 

showed that infants who are not enrolled early with a general practice are much more likely to be unimmunised 

or underimmunised. I then presented the results from a qualitative study identifying the key themes in general 

practices that have been successful in immunisation service delivery, to look at commonalities of enablers and 

barriers. Finally I presented the design of a study for applying the learnings from high performing practices to 

other general practices to see whether this can improve their immunisation coverage and timeliness of delivery. 

Results from this study will be available in 2015.  
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CHAPTER 10 SUMMARY AND CONCLUSIONS: THE 
CONTRIBUTORY FACTORS THAT AFFECT CHILDHOOD 

IMMUNISATION COVER IN THE NZ SETTING 

10.1 Outline of Chapter 10 

This thesis has presented the history of the changes in immunisation coverage for the NZ infant schedule 

national vaccines since the early 1990s, the associated international literature that is pertinent to issues that 

affect immunisation coverage, and the body of research in which I have been involved over this time that is 

pertinent to immunisation coverage and timeliness of delivery.  

 

This chapter summarises the major findings from the overall thesis and makes final conclusions.  

 

 
 
Figure 10.1: Outline of Chapter 10 

 

10.2 Background 

Childhood immunisation programmes are internationally well recognised as one of the most cost-effective 

activities in healthcare (85,86). Immunisation has eliminated smallpox from the world since 1979, is close to 

eliminating polio, and has delivered huge reductions in rates of other significant childhood diseases, such as 

measles, pertussis, diphtheria, hepatitis B, and haemophilus influenza type b. The gains stand to be even higher 

if universal high coverage in the delivery of NIPs is achieved for all these vaccines. 

Chapter 10 
 Summary and 

Conclusions: The 
contributory factors that 

affect childhood 
immunisation cover in 

the NZ setting 

10.2 Background 

10.3 Factors associated with 
low coverage 

10.4 Solutions 

10.5 Summarising a success 
story 

10.6 Conclusions 
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The population effectiveness of an immunisation programme can be measured by measuring immunisation 

coverage, which is the percentage of individuals in a total target population who have received all of the vaccines 

on the recommended national immunisation schedule for their age. Coverage is important to record and monitor, 

to enable us to gauge the effectiveness of an NIP. It is also used to identify high-risk subpopulations that may be 

missing out.  

 

In NZ, prior to 1991, there were no standard national reported measurements of childhood immunisation 

coverage. In 1991-1992, NZ undertook a survey to officially measure immunisation coverage for children. This 

revealed that less than 60% of all children were fully immunised at the age of two years. Furthermore there were 

significant equity gaps showing much lower rates for children from backgrounds of poverty and specific ethnic 

groups; particularly Māori children. There were even lower immunisation rates for timeliness of delivery of 

immunisation events in the infant schedule with the same equity gaps patterns.  

 

Further NZ coverage reports through the 1990s continued to report the low immunisation coverage, poor 

timeliness of delivery, and equity gaps for certain groups; in particular Māori children, Pacific children, children in 

households that were more mobile, children of immigrant families, and children in households living in economic 

poverty. There were also geographical variations, with a tendency to higher coverage in the more southern 

regions of the country. Across three surveys from 1991 to 2005, the significant predictive factors for under 

immunisation were household poverty, younger age of the principal caregiver, delayed start to the immunisation 

programme, later birth order in the family, ethnicity of principal caregiver being Māori or Pacific, and high mobility 

of families, with household mobility increasing by a factor of around ten percent through this period.  

 

These surveys also reported on aspects of the knowledge and attitudes of parents/caregivers. In particular, 

caregiver belief in the importance of vaccination dropped by a factor of around 10% over this period, while a 

belief that immunisation was unnecessary if a child was healthy increased by over 10%. Those who would 

choose to delay due to mild illness were initially well over two thirds of caregivers interviewed. This dropped to 

just under 10% through this period.  

 

From 2005, the implementation of the NIR enabled the more effective measurement of immunisation coverage. 

As was shown in Figures 2.1, 2.16 and 2.17, from this time there was a progressive improvement in recorded 

immunisation coverage, with the biggest gain from 2007. Alongside this, there was a reduction in the traditional 

equity gaps and improvement in timeliness of delivery, with the biggest gains seen from 2011.  

 

10.3 Factors associated with low immunisation coverage 

From the international literature reviewed and the research presented in this thesis, it is apparent that the ability 

to obtain and maintain high immunisation coverage in a community has an interwoven mixture of factors related 

to the environment, the family and community context, the political context, the healthcare system and the 

healthcare providers. These can be grouped into three broad areas: 

1. Family/child and community characteristics that include socioeconomic issues, ethnicity issues, parent 

and child characteristics, social supports, access issues, family context, family beliefs and confidence 

and trust in the providers. 
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2. Provider and system-associated factors that include provider knowledge, attitudes, teams, provider 

systems, use of systems and resourcing of services. 

3. Immunisation practice policy that includes governance, national schedules, funding and resourcing, 

policies and communication approaches. 

Within the social and family contexts, the issues for families living in more economically deprived situations 

appear to create the most significant barriers to enabling update of immunisation for infants. Our NZ research 

particularly highlighted the sociocultural factors of single parent households, larger households, mobility, and 

geography (26). 

 

The effects of economic deprivation are multiple and particularly include:  

• Financial barriers to affording and physically accessing healthcare services. 

• High mobility leading to reduce continuity of care. 

• Loss of accurate records. 

• Loss of personal relationships that can create lower trust with healthcare services. 

• Lower parental literacy that can lead to reduced awareness and increase in misconceptions and fears.  

 

While socioeconomic factors appear to be the stronger drivers (28), there are other allied factors associated with 

specific social mores, which can create challenges for indigenous groups, minority groups and immigrants. 

These can include language barriers, different cultural beliefs, lack of knowledge or engagement with the 

healthcare services, and lack of understanding of how to utilise services effectively. 

 

Other community and family level issues include family health beliefs. However, these can frequently be driven 

by poor relationships or lack of effective contact with healthcare service design and, in reverse, good 

relationships with healthcare providers and accessible services can mitigate the effects of family health beliefs.  

Specific subgroups of children can be identified to be at higher risk of lower immunisation uptake; in particular 

preterm infants, children who have chronic or recurrent acute illness, children of younger mothers, and those 

with parents having lower education levels.  

 

Families do not act in isolation and there are identifiable factors in communities that can affect immunisation 

coverage. For example some geographical or religious/belief communities may have high numbers of 

immunisation decliners as a community, or communities where confidence in the overall healthcare system may 

be low. These communities may be at more open to fears and concerns over vaccine myths and inaccuracies 

circulating in social media. Maintaining confidence in vaccines and immunisation programmes for communities is 

an important part of the mix. Public confidence is around maintaining trust, both at an individual level with 

families and healthcare providers, but also at the level of the media, the institutions, and government.  

 

Adding to this is the effect of the greater environment on family knowledge and decision-making. Our research 

particularly highlighted the influences from messages in the media; particularly the headlines (17) and the way 

the messages are framed (16); as well as the timing in the life course, with a particular need to focus on the 

antenatal period (19).  
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10.3.1 Combined analysis 

How important is each component part of the system? From our research we could explain the majority of 

variance in coverage and timeliness of delivery between NZ practices with these key areas: 

• Factors associated with socioeconomic deprivation of the registered practice population. 

• Early engagement with families, in particular early enrolment of the infant with the practice. 

• Factors related to the general practice, the governance of the practice, the stability of the practice team, 

allowing enough dedicated time to key staff and effective use of practice systems. 

• Factors related to the clinical staff, particularly the confidence and engagement of the staff and enough 

dedicated time. 

• Factors related to the parent and what affects their decision-making in accepting immunisation, 

particularly in the antenatal period. 

• Broader environmental influences from effects such as media and social networks. 

 

10.4 Solutions 

There are multiple barriers to obtaining and maintaining high immunisation coverage. However, these are 

identifiable and modifiable. A range of interventions have been shown to be effective, but require coordinated 

efforts, recognising the interconnected parts. Getting the delivery of effective immunisation services right for the 

community is a dynamic process of interaction between communities and the healthcare system (219). 

 

10.4.1 Families/communities 

There are multiple challenges to obtaining timely childhood immunisation for families, as noted above. A system 

can instigate mitigating factors to reduce or overcome these challenges. Such responses will be at many levels. 

Firstly, there exists the need for higher political commitment to reduce social and economic inequalities, work 

and social services’ responses to security of incomes, employment and improving parental education. Secondly, 

there are healthcare services’ responses with accessible healthcare services, effective health service 

engagement with the local communities and families, enrolment and continuity of care models that are sensitive 

to the families and communities and outreach services for those for whom the systems have failed to provide. 

Identifying the higher risk groups is an important step towards implementing strategies that are tailored and 

effective to the needs of specific subpopulations that face greater challenges.  

 

Our research identified a mixed picture of positive and negative attitudes towards immunisation amongst NZ 

parents. An important minority of parents lack confidence in the programme, expressing fears over perceived 

side effects, lack of perceived concerns over the effects of the diseases, desire for more and better-presented 

information and a belief that healthy living will be sufficient. All these issues are likely to be creating barriers to 

uptake (9). Adding to these are external sources that create greater barriers for parents. An important example is 

parents being given misleading information in the antenatal period (9,11), the most important time for parents in 

terms of making decisions around immunising their children (19). We identified that parents are motivated to 

keep their children healthy and disease-free, but need support with decision-making to recognise underlying 

anxieties around the purposes of immunisation for their own child and the relevance to their own family situation. 

Good tools and resources, particularly in the very important antenatal period, can positively support parents in 
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this process (20). Much of the learning from our research with parents has been used in resource development, 

such as informed consent tools, MoH promotional resources and strategies, DHB resources, IMAC resources, 

and used in national provider education and training programmes. 

 

The importance of having a trusting relationship with the provider appears to be a major feature in supporting 

effective, engaged, and on-going uptake of services. Hence, mobility of families, late enrolment, poor record-

keeping, and lack of sharing records are likely to create barriers for the families in accessing services and being 

appropriately supported in their decision-making. The use of the NIR and the more recent national focus on 

effective birth enrolment for all children are examples of a policy response to these issues. 

 

The participation of the family is also dependent on broader confidence in the issue. Strategies within the policy 

and public health service delivery, that include maintaining effective relationships with key media influences, are 

likely to positively influence the confidence and clarity of communication in the broader environment.  

 

10.4.2 Providers 

Despite all the barriers at the family and community level, it is clear that effective health care systems that 

support high functioning providers can significantly mitigate the challenges on families from the environmental 

and social issues. As Sabnis et al expressed in 2003, the characteristics of the vaccination provider were likely 

to be more closely associated with vaccination coverage levels that were the characteristics of the family and 

child (135). The provision of sufficient providers, resourced with adequate knowledge and positive attitudes, are 

all part of this. Provider communication skills, attitudes and confidence are likely to be the most important factors 

for maintaining trusting relationships with families and imparting confidence in the safety and purpose of the 

immunisation programme.  

 

Underpinning this, providers need an adequate overall knowledge level, both to maintain their own confidence 

and also not to miss opportunities to offer vaccinations, particularly via misunderstanding true contraindications 

(12,13). Provider education needs to be supported by appropriate resourcing, information and promotional 

materials such as effective websites, and in the NZ context, the Immunisation Handbook and the free national 

advisory phone line (0800 IMMUNE) (22).  

 

Finally, providers are more effective in functioning teams, adequately resourced, with shared commitment to the 

issue, enough time to do the work, good working relationships, and clear roles (14,22,30). Much of our research 

on providers has been used to support NZ service delivery; particularly to develop and improve vaccinator-

training courses and updates, GP training and updates, informed consent tools, and support to the 0800 national 

phone line. Overall, while gaps remain, provider knowledge has improved confidence in delivery has improved, 

and the systems to support them have become more standardised through this period. 

 

10.4.3 Systems/Organisation 

The main drivers for change and maintenance of effective services are likely to be the higher level organisational 

factors in the healthcare system, a mixture of leadership, effective and adequate resourcing, political 

management, community engagement, and maintenance of agency credibility. At the level of the vaccination 
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provider, a well-working system drives high immunisation coverage (23,25). Key aspects of this include effective 

population enrolment, supply and costs, good information systems, record keeping, tracking, and continuity of 

care (25,30,). Factors that negatively impact on the functioning of systems are provider loss of confidence in its 

effectiveness, as is seen when data or records are not available or inaccurate; resourcing constraints; 

challenges with multiple providers; and poor data-sharing.  

 

It is important to be aware that there can be gaps between perceptions and the functioning realities with the 

systems. Competing demands and different priorities can affect outcomes (27). The important factors that help 

or hinder immunisation uptake can be delineated, as we have done at the practice level, by identifying the 

features of ‘best practice’ and translating this knowledge and experience across to other practice settings (34). 

Applying the learning from our research does produce useful results, as we have shown with a systematic 

delivery of effective early enrolment and good engagement that improves timeliness of delivery of the infant 

vaccination programme (31).  

 

10.4.4 Data collection/tools 

Underpinning effective systems is good data collection, analysis, and use. It is necessary to know the population 

being served, so that those being missed out can be identified and offered appropriate services, both at an 

individual and at a collective level.  

 

The greatest challenge for many immunisation delivery systems is to define the denominator - create the ability 

to know its population and then offer effective continuity of care through from antenatal to post-natal, including 

effective record-keeping and family prompts. The development of the NIR was a vital tool for the NZ system to 

measure, monitor and respond to immunisation coverage. The ability of the systems at the general practice level 

to enable providers to systematically enrol, precall, recall, and audit all the children in a population has played a 

major role in creating an effective system in the NZ setting (25,23) and, conversely, poor design of systems can 

maintain errors or be more open to misuse with inexperienced operators (214). 

 

10.4.5 Policy and advocacy  

The policy environment underpins and drives responses to the above issues. For example, my earliest research 

on this topic was undertaken in response to a concern that policy change affected immunisation coverage at the 

six-week event (7). The results showed that removing the six-week immunisation event from the general practice 

Well Child check had a negative impact on immunisation uptake, demonstrating the important role of policy in 

affecting uptake.  

 

In the early 1990s, the NZ environment did not nurture high immunisation coverage. Since then, successive 

national reports and strategic documents have been developed, leading to policy changes implemented 

throughout this period. The first step in this progression required recognition there was a problem that required 

both a national and a local response.  
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Policy responses included multiple responses at all levels of the healthcare service delivery. Progress was 

shown to be slowly occurring from the time of the first report in 1993, further assisted by the instigation of 

effective measuring, monitoring and feedback tools (the NIR).  

 

My early contribution to the policy focus was in 2000. I worked with colleagues in public health and the MoH to 

delineate the challenges and barriers to improving immunisation coverage (8). This article included a synthesis 

of the international literature at the time, focused on strategies to improve coverage. Important components of 

the recommendations from this article were included in the MoH document “An integrated Approach to Infectious 

Disease: Priorities for action 2002 – 2006” published in 2001 (54), followed by the publication of the strategic 

directions intent 2003 to 2006 (55). These included more support for a coordinated national strategy, the need to 

develop a national register, and greater focus on services for children hard to access.  

 

The real surge in progress appeared from 2007, which coincided with creation of national health targets. While it 

appears to have been the national health target that primarily drove this improvement, I suggest that this national 

health target was built upon the earlier work of recognising and defining the problem and being able to measure 

it. As a result, by 2007, there was an engaged health community committed to action, with the knowledge and 

tools to be able to effect change, which brought about the political buy-in. Hence, the timing was right to be able 

to effectively respond to the national targets. National targets alone will not be effective, unless they are 

underpinned by commitment, knowledge, expertise and resourcing of the community required to deliver them.  

 

10.5 Summarising a success story 

In 2012, it was my privilege to be able to publish the story of improved immunisation coverage in NZ, the closure 

of the equity gaps and the reasons behind this progress (32) The early strategies had failed to gain much 

traction until core steps were in place; in particular, the implementation of the NIR as the tool for supporting 

delivery, reporting and monitoring. The NIR is particularly important for its ability to monitor and give feedback to 

the different service levels in real time. Once the key tools were in place, the 2008 government launch to make 

immunisation coverage one of the ten key public health priorities (subsequently reduced to six), was seen as a 

strong driver for action in the sector, propelled by regular public feedback of progress, including regular media 

publications comparing and contrasting the achievements of all the DHBs. Goal-setting and the ability to 

measure and monitor progress were seen as fundamental to the improvement. The three broad areas that 

needed changes:Family and child characteristics, environmental issues, and systems and provider practices, are 

recognised as interwoven in the solutions.  

 

10.5.1 Family and child characteristics 

It has long been recognised that receiving the first immunisation event on time is one of the strongest and most 

consistent predictors of subsequent complete immunisation (193). Our research expanded upon this to identify 

the antenatal period as a crucial time for parental decision-making and to develop good engagement with the 

HCP. Hence, strategies around supporting parents in the antenatal period (20), alongside effective early 

enrolment and engagement (31), are likely to be important elements in a successful system. 

 

256 
 



10.5.2 Environmental issues 

Children coming from more vulnerable families or environments, particularly lower socioeconomic and some 

ethnic groups, are well recognised as challenging for all immunisation programmes. What our research has 

highlighted is that primary care service delivery that is well supported and encouraged by the wider political and 

healthcare environment, and integrated with an effective outreach component, can effectively deliver to high 

needs groups and overcome the traditional equity gaps in these populations. 

 

Other environmental challenges include the broader community concerns that can be inflated with modern media 

which impacts both on parent and provider confidence (17). NZ has always been seen as having an active anti-

immunisation voice in the traditional and social media networks. The research I have outlined in this thesis has 

shown that this voice is likely to have lessened, or become more marginalised, over more recent years. I suggest 

this is likely to be due to all of us within the health sector being more committed to the issue, communicating 

confidently at different levels and to different audiences. Supporting this are providers working closely with the 

media, being available and accessible to the media; recognising that media drivers are, at times, different from 

public health programme needs (15). 

 

10.5.3 Systems and provider practices 

Our research identified a range of barriers at the service delivery level, the most important of which were 

structural and organisational aspects. The most significant factors are the age of enrolment of the infant, with 

earlier enrolment the better; the type of PMS and the presence of a stable practice with low staff turnover. 

Secondly, the functioning of the healthcare team, having well-supported staff with dedicated time for 

immunisation service delivery and with positive, engaged relationships with the children and their families is 

important. Thirdly, the healthcare professionals themselves need to feel both confident and knowledgeable. 

While gaps in knowledge are important to address, it is likely that the confidence to communicate effectively with 

parents is the more critical factor. I conclude from our research that a confident, engaged healthcare 

professional, working in a supportive stable team and given enough time and resources, can utilise effective 

systems to maximise effective enrolment, precall, and recall, and take every opportunity to reduce missed 

opportunities to immunise when children are in the practice. A challenge to maintain high immunisation coverage 

is the competing priorities in primary healthcare and hence, the importance of continuing to support 

immunisation champions within every level of the system to keep the focus and prioritise attention. 

 

10.5.4 Future directions 

The work is not completed. While NZ, at the time of this thesis, has maintained high immunisation coverage and 

significant closure of traditional equity gaps, there is still a way to go to reach ideal targets of 95% and higher. 

Further areas of research that I intend to pursue to support effective immunisation uptake include continuing a 

focus on integrated service delivery. This includes further applied research on translating best practice models 

into service delivery, and further attention to integrated models, in particular, the role of outreach services 

alongside general practice services. More research needs to be considered around the role of communication 

and, in particular, the effectiveness of the provider/parent interface role. Currently, the place of fathers and other 

important family members within this discussion has not been well considered.  
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10.6 Conclusions 
Immunisation programmes need to pay attention to gaining and maintaining high immunisation coverage and 

timeliness of delivery to be most effective. NZ has come from a background of mediocre immunisation coverage 

in their childhood programme to achieving high coverage rates, better timeliness of delivery, and closure of the 

traditional equity gaps. Prioritising immunisation at the national and district levels, with goals and priorities and 

having the right tools to measure coverage, public reporting and feedback loops and supporting an educated and 

confident provider workforce appear to have underpinned the progress.  

 

The components that need to be in place to make this happen include a mixture of factors from the broader 

political and health service setting, provider systems and characteristics, factors associated with the families and 

their children, and other environmental issues, such as general community awareness and communication as 

driven via traditional and social media.  

 

From this research, it is evident that it is important to place a focus on the antenatal period to engage and 

support parents; maximise effective systems at the national, regional and local service delivery levels that 

particularly include attention to early enrolment, engagement, precall, audit and prioritisation of immunisation in 

the provider environment; support providers with effective education and good working environments 

encouraging and supporting champions and, with the wider environment create greater community confidence in 

immunisation, working with social networks and the broader media.  

 

The final caveat is that, although NZ has made excellent strides with relatively limited increase in resourcing, it is 

yet to reach the target of 95% fully immunised and on time. Whether the current strategies will be adequate to 

continue progress or if further strategies need to be considered, such as increasing incentives to providers, 

incentivisation approaches for parents or large mass media campaigns, remain to be seen. 
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	That the MoH and DHBs ensure that up-to-date evidence-based immunisation information is included in the training of all professionals who care for mothers and babies. 
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