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ABSTRACT
Background

Infants born to mothers with pre-existing type 1 or type 2 diabetes mellitus are at greater risk of congenital anomalies, perinatal
mortality and significant morbidity in the short and long term. Pregnant women with pre-existing diabetes are at greater risk of perinatal
morbidity and diabetic complications. The relationship between glycaemic control and health outcomes for both mothers and infants
indicates the potential for preconception care for these women to be of benefit. This is an update of the original review, which was first

published in 2010.

Objectives

To assess the effects of preconception care in women with diabetes on health outcomes for mothers and their infants.
Search methods

We searched Cochrane Pregnancy and Childbirth’s Trials Register (31 January 2017) and reference lists of retrieved articles.
Selection criteria

Randomised controlled trials (RCTs) assessing the effects of preconception care for diabetic women. Cluster-RCTs and quasi-RCTs
were eligible for inclusion but none were identified.

Data collection and analysis

Two reviewers independently assessed study eligibility, extracted data and assessed the risk of bias of the included studies. We checked
data for accuracy and assessed the quality of the evidence using the GRADE approach.

Main results

We included three trials involving 254 adolescent gitls with type 1 or type 2 diabetes, with an overall unclear to high risk of bias.
The three trials were conducted at diabetes clinics in the USA, and assessed the READY-Girls (Reproductive-health Education and
Awareness of Diabetes in Youth for Gitls) programme versus standard care.

Preconception care for diabetic women for improving maternal and infant health (Review) 1
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Considering primary outcomes, one trial reported no pregnancies in the trial period (12 months) (very low-quality evidence, with
downgrading based on study limitations (risk of bias) and imprecision); in the other two trials, pregnancy was an exclusion criterion, or
was not clearly reported on. None of the trials reported on the other primary maternal outcomes, hypertensive disorders of pregnancy
and caesarean section; or primary infant outcomes, large-for-gestational age, perinatal mortality, death or morbidity composite, or
congenital malformations. Similarly, none of the trials reported on the secondary outcomes, for which we had planned to assess the
quality of the evidence using the GRADE approach (maternal: induction of labour; perineal trauma; gestational weight gain; long-
term cardiovascular health; infant: adiposity; type 1 or 2 diabetes; neurosensory disability).

The majority of secondary maternal and infant outcomes, and outcomes relating to the use and costs of health services were not
reported by the three included trials. Regarding behaviour changes associated with the intervention, in one trial, participants in the
preconception care group had a slightly higher score for the actual initiation of discussion regarding preconception care with healthcare
providers at follow-up (nine months), compared with those in the standard care group (mean difference 0.40, 95% confidence interval
-0.02 to 0.82 (on a scale of 0 to 4 points); participants = 87) (a summation of four dichotomous items; possible range 0 to 4, with 0
being no discussion).

Authors’ conclusions

There are insufficient RCT data available to assess the effects of preconception care for diabetic women on health outcomes for mothers
and their infants.

More high-quality evidence is needed to determine the effects of different protocols of preconception care for diabetic women. Future
trials should be powered to evaluate effects on short- and long-term maternal and infant outcomes, and outcomes relating to the use
and costs of health services. We have identified three ongoing studies that we will consider in the next review update.

PLAIN LANGUAGE SUMMARY
Preconception care for women with diabetes to improve maternal and infant health
‘What is the issue?

The aim of this Cochrane review was to find out if giving women with diabetes specialised care before they become pregnant has an
impact on their health, and on the health of their future babies. We collected and analysed all relevant studies to answer this question
(date of search: January 2017).

Why is this important?

If a woman has type 1 or type 2 diabetes, and she becomes pregnant, she is at a greater risk of high blood pressure, and her baby has
a greater risk of being born early (preterm - before 37 weeks). In addition, her pregnancy makes it more likely she will develop one or
more of the known complications of diabetes, such as heart disease, problems with the nervous system and eyesight problems. Babies
born to mothers with type 1 or type 2 diabetes may be larger, and they have a higher risk of death and abnormality of the spinal column
or brain. They are also at risk of developing type 2 diabetes in the long term.

Effective control of blood sugar level (glycaemic control) is part of diabetes care. The relationship between glycaemic control and better
health outcomes for mothers and their babies indicates that specialist care before pregnancy (preconception care) could be of benefit.
This involves education and support, and help with self-monitoring of blood sugar levels, and self-care.

We searched for studies which looked at preconception care in diabetes clinics.
What evidence did we find?

We found three randomised controlled trials, conducted at diabetes clinics in the USA. The total number of participants in the studies
was 254. The participants were all adolescent girls involved in the programme READY-Girls (Reproductive-health Education and
Awareness of Diabetes in Youth for Girls). Their care was compared with standard care.

None of these three trials gave us the information on the health outcomes we needed. In one trial, there were no pregnancies among
the participants during the period of the study, and the other two trials’ reporting of pregnancy was not sufficient. There were no data
about short and long term outcomes for the mothers and their babies, or about the use of the health service and related costs.

What does this mean?

Preconception care for diabetic women for improving maternal and infant health (Review) 2
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Because the information is lacking, we have no evidence from this Cochrane review to guide practice on this topic. Further large, well-
designed, randomised controlled trials are required. Three trials are ongoing and will be considered in the next update of this review.
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SUMMARY OF FINDINGS FOR THE MAIN COMPARISON [Explanation]

Preconception care versus standard care for diabetic women for improving maternal and infant health: women’s outcomes

Patient or population: adolescent girls with type 1 or type 2 diabetes
Setting: USA

Intervention: preconception care

Comparison: standard care

Outcomes Anticipated absolute effects* (95% Cl) Relative effect ne Of participants Quality of the evidence Comments
(95%Cl) (studies) (GRADE)
Risk with standard care Risk with preconcep-
tion care
Pregnancy Study population not estimable 109 DOO0O No pregnancies re-
(1 RCT) Very low!2 ported in 1 RCT
In 2 additional RCTs
pregnancy was an ex-
0 per 1000 0 per 1000 clusion criterion or was
(0to 0) not clearly reported
Hypertensive disorders Study population not estimable (0 studies)
of pregnancy
0 per 1000 0 per 1000
(0to 0)
Caesarean section Study population not estimable (0 studies)
0 per 1000 0 per 1000
(0to 0)
Perineal trauma Study population not estimable (0 studies)
0 per 1000 0 per 1000
(0to 0)

Gestational weight gain Study population not estimable (0 studies)
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0 per 1000 0 per 1000
(0 to 0)
Cardiovascular health  Study population not estimable (0 studies)
0 per 1000 0 per 1000
(0to 0)
Induction of labour Study population not estimable (0 studies)
0 per 1000 0 per 1000
(0to 0)

*The risk in the intervention group (and its 95% confidence interval) is based on the assumed risk in the comparison group and the relative effect of the intervention (and its
95%Cl).
Cl: Confidence interval; RCT: randomised controlled trial; RR: Risk ratio

GRADE Working Group grades of evidence

High quality: we are very confident that the true effect lies close to that of the estimate of the effect

Moderate quality: we are moderately confident in the effect estimate: the true effect is likely to be close to the estimate of the effect, but there is a possibility that it is
substantially different

Low quality: our confidence in the effect estimate is limited: the true effect may be substantially different from the estimate of the effect

Very low quality: we have very little confidence in the effect estimate: the true effect is likely to be substantially different from the estimate of effect

IThe study had design limitations (-1).
2No events and small sample size (-2).



BACKGROUND

Description of the condition

The system of glucose control by insulin can be disrupted in two
ways. A problem with insulin release can occur, such as in type 1
diabetes mellitus. Alternatively, insulin may not act as effectively
in promoting glucose uptake. This is known as insulin resistance,
and is seen in type 2 diabetes mellitus and gestational diabetes
mellitus. Pre-existing diabetes refers to pregnant women who have
previously been diagnosed with type 1 or type 2 diabetes mellitus,
or other rare types of diabetes mellitus. Interconception care for
women who have a history of gestational diabetes mellitus in a
previous pregnancy is the topic of another Cochrane Review (Tieu
2013). Routine preconception care is evaluated in the Whitworth
2009 Cochrane Review.

Infant effects

It is widely acknowledged that pre-existing diabetes in pregnant
women is associated with increased risk of stillbirth, neonatal mor-
tality and congenital anomalies (Abell 2016; Negrato 2012; Ornoy
2015). Major congenital malformations among infants born to
women with pre-existing diabetes may be found in the following
systems: cardiovascular (e.g. cardiac transportation of the great ar-
teries; ventricular septal defects), central nervous (e.g. neural tube
defects), gastrointestinal (e.g. duodenal atresia), musculoskeletal
(e.g. arthrogryposis), urinary tract (e.g. hydronephrosis), as well
as caudal regression syndrome, cleft lips and palate anomalies
(Negrato 2012).

Fetal hyperinsulinaemia associated with pre-existing diabetes can
contribute to neonatal morbidity in a similar way to its effect in
gestational diabetes. As well as an increased risk of perinatal mor-
tality, pre-existing diabetes has been associated with adverse out-
comes including macrosomia, large-for-gestational age, shoulder
dystocia, neonatal hypoglycaemia, preterm birth, hyperbilirubi-
naemia, hypocalcaemia and neonatal intensive care unit admission
(Abell 2016; Abell 2017; Negrato 2012).

Infants born to women with pre-existing diabetes are also at an
increased risk of developing obesity, type 2 diabetes and cardiovas-
cular disease in the long term (Abell 2016; Negrato 2012). This
effect is attributed to the intrauterine environment and genetic
predisposition (Abell 2016; Negrato 2012). Infants born to dia-
betic women may also have an increased risk of long term adverse
neurodevelopmental outcomes, such as gross and fine motor ab-
normalities, attention deficit hyperactivity disorder, learning dif-
ficulties, and possibly autism spectrum disorder (Ornoy 2015).

Maternal effects

Pre-existing diabetes has been associated with adverse outcomes for
women including caesarean section, pregnancy-induced hyperten-
sion and pre-eclampsia (Abell 2016; Negrato 2012; Ornoy 2015).

Pregnancy may also accelerate the effects of diabetes on renal func-
tion in women with moderate to severe renal insufficiency and un-
controlled hypertension (Negrato 2012; Ornoy 2015). Pregnancy
isalso a risk factor for progression of diabetic retinopathy (Negrato
2012). Additionally, diabetes-induced heart disease may worsen
in women with pre-existing diabetes during pregnancy (Ornoy
2015).

Description of the intervention

Education

Clinical guidelines have placed a strong emphasis on patient edu-
cation on the risks of diabetes and pregnancy (ADA 2017; ADIPS
2005; NICE 2015; Thompson 2013). They explain the risks to
both mother and infant, and the potential for these risks to be
reduced through adequate glycaemic control, and they stress that
women should continue contraception until target glycaemic con-
trol has been reached (ADA 2017; ADIPS 2005; NICE 2015;
Thompson 2013).

Management of diabetes

Because of the strong association between glycaemic control,
as measured by glycated haemoglobin (HbAlc), and congenital
anomalies, glycaemic targets are central to preconception care.
Glucose and HbA1c levels are achieved through adequate nutri-
tional therapy, (short-acting) insulin therapy and self-monitoring
of blood glucose concentrations (ADA 2017; ADIPS 2005; NICE
2015). Insulin is preferred for diabetes management due to lim-
ited evidence on the safety and efficacy of oral anti-diabetic agents
(ADA 2017; ADIPS 2005; NICE 2015). The use of an oral agent
(e.g. metformin) may be suggested as an alternative to insulin
therapy (NICE 2015). While aiming to achieve glycaemic targets,
women are also warned to avoid hypoglycaemia.

Diabetes complication assessments

An assessment of diabetes-related complications is commonly rec-
ommended as part of determining the progression of diabetes
(ADA 2017; ADIPS 2005; NICE 2015). This includes investiga-
tions and examinations for retinal, renal and vascular complica-
tions (ADA 2017; ADIPS 2005; NICE 2015; Thompson 2013).
These assessments may also provide an indication of how preg-
nancy may affect the progression of diabetes in the mother.

Multidisciplinary approach

While there is a strong focus on glycaemic control, preconcep-
tion care is multidisciplinary. The healthcare team may include an
obstetrician, endocrinologist or other physician with experience
of diabetes in pregnancy, dietitian, diabetes educator and other

Preconception care for diabetic women for improving maternal and infant health (Review) 6
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health professionals as required (ADA 2017; ADIPS 2005). This
approach is suggested to ensure adequate support from precon-
ception through to the postnatal period in terms of diabetes and
pregnancy complications but also to provide psychosocial support
(ADA 2017).

Cost effectiveness

A recent study (estimating the preconception care-preventable
health and cost burden of adverse birth outcomes associated with
diagnosed and undiagnosed diabetes preconception in the United
States), suggested a substantial health and cost burden that could
be prevented by universal preconception care, thus offsetting the
cost of providing such care (Peterson 2015).

How the intervention might work

The exact pathogenesis of diabetes-related pregnancy complica-
tions is believed to be multifactorial. While the risk of congen-
ital malformations has been strongly associated with glycaemic
control (with high glucose concentrations during critical peri-
ods of development believed to be the major teratogen in dia-
betic pregnancies), the precise mechanisms by which malforma-
tions occur have not been conclusively determined (Negrato 2012;
Ornoy 2015). In addition to hyperglycaemia itself, hyperketon-
aemia, and disordered metabolism of arachidonic acid, myo-inos-
itol and prostaglandin, as well as increased oxidative stress, have
all been associated with changes in embryonic development in the
pregnancies of diabetic women (Negrato 2012; Ornoy 2015).

Glycaemic control in pregnancy

Glycaemic control can be measured in several ways, but is most
commonly reflected by blood glucose concentrations or HbAlc
levels. Blood glucose, while easy to measure, is highly variable and
dependent on many factors. HbAlc, however, provides a picture
of glycaemic control over a prolonged period of several weeks or
months prior to the test and is, therefore, commonly considered a
better indicator of overall glycaemic control. Both have been used
in the preconception care of diabetic women, and a strong focus is
often placed on achieving target HbAlclevels (ADA 2017; ADIPS
2005; NICE 2015; Thompson 2013).

In women with pre-existing diabetes, pregnancy planning, and
improved glycaemic control prior to and during pregnancy, have
been associated with reductions in adverse outcomes, including
pregnancy loss and congenital malformations (Kekildinen 2016;
Kitzmiller 2010; Pearson 2007). A systematic review and meta-
analysis of observational evidence supported an association be-
tween preconception care for diabetic women and improved gly-
caemic control (lower HbAlc in the first trimester of pregnancy),
as well as reductions in congential malformations, preterm birth

and perinatal mortality (Wahabi 2010). Thus, achieving and main-
taining adequate glycaemic control is likely to be an important
component of preconception care for diabetic women.

Why it is important to do this review

Type 1 and type 2 diabetes are becoming increasingly prevalent
worldwide. With the potential adverse effects of diabetes on moth-
ers and their infants, there is an urgent need for adequate manage-
ment of diabetic women in the preconceptual period. This is an
update of the original review, which was first published in 2010
(Tieu 2010).

OBJECTIVES

To assess the effects of preconception care in women with diabetes
on health outcomes for mothers and their infants.

METHODS

Criteria for considering studies for this review

Types of studies

Randomised controlled trials, quasi-randomised controlled trials
and cluster-randomised trials were eligible for inclusion. Due to
the nature of the topic being considered, cross-over trials were not
eligible for inclusion.

Types of participants

Women of reproductive age with diabetes mellitus (type 1 or type
2) who were not pregnant.

Types of interventions

Any protocol for preconception care of diabetic women compared
with no preconception care, or one protocol of preconception care
compared with another protocol of preconception care.

Types of outcome measures

For this update, we modified, as appropriate, the standard out-
come set agreed by consensus between review authors of Cochrane
Pregnancy and Childbirth systematic reviews for prevention and
treatment of gestational diabetes mellitus (GDM) and pre-existing
diabetes.

Preconception care for diabetic women for improving maternal and infant health (Review) 7
Copyright © 2017 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.



Primary outcomes

For the woman

e Pregnancy

e Hypertensive disorders of pregnancy (including pre-
eclampsia, pregnancy-induced hypertension, eclampsia)

e Caesarean section

For the child

e Large-for-gestational age

e DPerinatal mortality (stillbirth and neonatal mortality)

e Death or morbidity composite (variously defined by trials,
e.g. infant death, shoulder dystocia, bone fracture or nerve palsy)

e Congenital malformations (e.g. neural tube defects
including anencephaly, spina bifida)

Secondary outcomes

For the woman

All women (preconception - before and after intervention
commenced, antenatal, postnatal)

Adherence to the intervention

Behaviour changes associated with the intervention
Sense of well-being and quality of life

Views of the intervention

Use of pharmacotherapy (insulin use; oral anti-diabetic
agent use)

e Glycaemic control during/end of intervention (HbAlc or
blood glucose)

e Hypoglycaemia

e Mortality

e Diabetic complications (e.g. retinopathy, nephropathy,
neuropathy, ischaemic heart disease, cerebrovascular disease,
peripheral vascular disease)

e Body mass index

If pregnant during trial period
e Operative vaginal birth
Induction of labour
Perineal trauma
Placental abruption
Postpartum haemorrhage
Postpartum infection
Gestational weight gain

Breastfeeding (e.g. at discharge, six weeks postpartum)

Long-term

e Postnatal depression

e Postnatal weight retention or return to pre-pregnancy
weight

e Cardiovascular health (e.g. blood pressure, hypertension,
cardiovascular disease, metabolic syndrome)

For the child

Neonatal/infant

e Abortion (spontaneous or therapeutic)/miscarriage
Stillbirth

Neonatal mortality

Postneonatal mortality

Gestational age at birth

Preterm birth (less than 37 weeks’ gestation and less than
32 weeks’ gestation)
e Apgar score (less than seven at five minutes)
Macrosomia
Small-for-gestational age
Birthweight and z score
Length and z score
Head circumference and z score
Ponderal index
Adiposity
Shoulder dystocia
Bone fracture
Nerve palsy
Respiratory distress syndrome
Hypoglycaemia
Hyperbilirubinaemia
Hypocalcaemia

Polycythaemia

Later infant, childhood/adulthood

Weight and z scores

Height and z scores

Head circumference and z scores
Adiposity

Type 1 diabetes

Type 2 diabetes

Impaired glucose tolerance

e Cardiovascular health (e.g. blood pressure, hypertension,
cardiovascular disease, dyslipidaemia, metabolic syndrome)

e Employment, education and social status/achievement

e Neurosensory disability

Preconception care for diabetic women for improving maternal and infant health (Review)
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Health service use

e Number of hospital or health professional visits (e.g.
midwife, obstetrician, physician, dietitian, diabetic nurse)
e Number of antenatal visits or admissions
Length of antenatal stay
Neonatal intensive care unit admission
Length of postnatal stay (mother)
Length of postnatal stay (baby)
Costs to families associated with the management provided
Costs associated with the intervention
Cost of maternal care

Cost of offspring care

Search methods for identification of studies

The following methods section of this review is based on a standard
template used by Cochrane Pregnancy and Childbirth.

Electronic searches

We searched Cochrane Pregnancy and Childbirth’s Trials Register
by contacting their Information Specialist (31 January 2017).
The Register is a database containing over 23,000 reports of con-
trolled trials in the field of pregnancy and childbirth. For full
search methods used to populate Cochrane Pregnancy and Child-
birth’s Trials Register including the detailed search strategies for
CENTRAL, MEDLINE, Embase and CINAHL; the list of hand-
searched journals and conference proceedings, and the list of jour-
nals reviewed via the current awareness service, please follow this
link to the editorial information about Cochrane Pregnancy and
Childbirth in the Cochrane Library and select the ‘Specialized
Register’ section from the options on the left side of the screen.
Briefly, Cochrane Pregnancy and Childbirth’s Trials Register is
maintained by their Information Specialist and contains trials
identified from:

1. monthly searches of the Cochrane Central Register of
Controlled Trials (CENTRAL);

2. weekly searches of MEDLINE (Ovid);

3. weekly searches of Embase (Ovid);

4. monthly searches of CINAHL (EBSCO);

5. handsearches of 30 journals and the proceedings of major
conferences;

6. weekly current awareness alerts for a further 44 journals
plus monthly BioMed Central email alerts.

7. scoping searches of ClinicalTrials.gov, the WHO
International Clinical Trials Registry Platform (ICTRP).
Two people screen the search results and review the full text of
all relevant trial reports identified through the searching activities
described above. Based on the intervention described, each trial re-
port is assigned a number that corresponds to a specific Pregnancy
and Childbirth review topic (or topics), and is then added to the

Register. The Information Specialist searches the Register for each

review using this topic number rather than keywords. This results
in a more specific search set that has been fully accounted for in
the relevant review sections (Included studies; Excluded studies;
Ongoing studies).

Searching other resources

We searched the reference lists of retrieved studies.
We did not apply any language or date restrictions.

Data collection and analysis

For methods used in the previous version of this review, see Tieu
2010.

For this update, we used the following methods for assessing the
12 reports that were identified as a result of the updated search.
The following methods section of this review is based on a standard
template used by Cochrane Pregnancy and Childbirth.

Selection of studies

Two reviewers independently assessed for inclusion all the poten-
tial studies identified as a result of the search strategy. We resolved
any disagreement through discussion or, if required, we consulted
a third reviewer.

Data extraction and management

We designed a form to extract data. For eligible studies, two re-
viewers extracted the data using the agreed form. We resolved dis-
crepancies through discussion or, if required, we consulted a third
reviewer. We entered data into Review Manager 5 (RevMan 5)
software (RevMan 2014) and checked them for accuracy.

When information regarding any of the above was unclear, we
planned to contact authors of the original reports to provide fur-
ther details.

Assessment of risk of bias in included studies

Two reviewers independently assessed risk of bias for each trial
using the criteria outlined in the Cochrane Handbook for Systematic
Reviews of Interventions (Higgins 2011). Any disagreement was
resolved by discussion or by involving a third reviewer.

(1) Random sequence generation (checking for possible
selection bias)

We described for each included trial the method used to generate
the allocation sequence in sufficient detail to allow an assessment
of whether it should produce comparable groups.
We assessed the method as:

e low risk of bias (any truly random process, e.g. random
number table; computer random number generator);

Preconception care for diabetic women for improving maternal and infant health (Review) 9
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e high risk of bias (any non-random process, e.g. odd or even
date of birth; hospital or clinic record number);
o unclear risk of bias.

(2) Allocation concealment (checking for possible selection
bias)
We described for each included trial the method used to conceal al-
location to interventions prior to assignment and assessed whether
intervention allocation could have been foreseen in advance of, or
during recruitment, or changed after assignment.
We assessed the methods as:

e low risk of bias (e.g. telephone or central randomisation;
consecutively numbered, sealed, opaque envelopes);

e high risk of bias (open random allocation; unsealed or non-
opaque envelopes, alternation; date of birth);

o unclear risk of bias.

(3.1) Blinding of participants and personnel (checking for
possible performance bias)

We described for each included trial the methods used, if any, to
blind trial participants and personnel from knowledge of which
intervention a participant received. We considered that studies
were at low risk of bias if they were blinded, or if we judged that the
lack of blinding was unlikely to affect results. We assessed blinding
separately for different outcomes or classes of outcomes.
We assessed the methods as:

o low, high or unclear risk of bias for participants;

e low, high or unclear risk of bias for personnel.

(3.2) Blinding of outcome assessment (checking for possible
detection bias)

We described for each included trial the methods used, if any, to
blind outcome assessors from knowledge of which intervention a
participant received. We assessed blinding separately for different
outcomes or classes of outcomes.
We assessed methods used to blind outcome assessment as:

e low, high or unclear risk of bias.

(4) Incomplete outcome data (checking for possible attrition
bias due to the amount, nature and handling of incomplete
outcome data)

We described for each included trial, and for each outcome or class
of outcomes, the completeness of data including attrition and ex-
clusions from the analysis. We stated whether attrition and exclu-
sions were reported and the numbers included in the analysis at
each stage (compared with the total randomised participants), rea-
sons for attrition or exclusion where reported, and whether miss-
ing data were balanced across groups or were related to outcomes.
Where sufficient information was reported, or could be supplied

by the trial authors, we planned to re-include missing data in the
analyses that we undertook.
We assessed methods as:

e low risk of bias (e.g. no missing outcome data; missing
outcome data balanced across groups);

e high risk of bias (e.g. numbers or reasons for missing data
imbalanced across groups; ‘as treated’ analysis done with
substantial departure of intervention received from that assigned
at randomisation);

e unclear risk of bias.

(5) Selective reporting (checking for reporting bias)

We described for each included trial how we investigated the pos-
sibility of selective outcome reporting bias and what we found.
We assessed the methods as:

o low risk of bias (where it is clear that all of the trial’s pre-
specified outcomes and all expected outcomes of interest to the
review have been reported);

e high risk of bias (where not all the trial’s pre-specified
outcomes have been reported; one or more reported primary
outcomes were not pre-specified; outcomes of interest were
reported incompletely and so could not be used; trial failed to
include results of a key outcome that would have been expected
to have been reported);

e unclear risk of bias.

(6) Other bias (checking for bias due to problems not
covered by (1) to (5) above)

We described for each included trial any important concerns we
had about other possible sources of bias.

(7) Overall risk of bias

We made explicit judgements about whether studies were at high
risk of bias, according to the criteria given in theCochrane Hand-
book for Systematic Reviews of Interventions (Higgins 2011). With
reference to (1) to (6) above, we planned to assess the likely mag-
nitude and direction of the bias and whether we considered it was
likely to impact on the findings. In future updates, we will explore
the impact of the level of bias through undertaking sensitivity
analyses - see Sensitivity analysis.

Assessment of the quality of the evidence using the
GRADE approach

For this update we planned to use the GRADE approach as out-
lined in the GRADE handbook in order to assess the quality of the
body of evidence relating to the following outcomes for the main
comparison. The following outcomes are taken from the GRADE
standard outcome set agreed by consensus between review authors
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of Cochrane Pregnancy and Childbirth systematic reviews for pre-
vention and treatment of gestational diabetes mellitus (GDM) and
pre-existing diabetes.

For the woman

Pregnancy

Hypertensive disorders of pregnancy
Caesarean section

Perineal trauma

Induction of labour

Gestational weight gain

Cardiovascular health

For the child

Large-for-gestational age
Perinatal mortality

Death or morbidity composite
Congenital malformations
Adiposity

Type 1 or 2 diabetes

Neurosensory disability

We used GRADEpro
Guideline Development Tool (GRADEproGDT) to import data
from RevMan 5 (RevMan 2014) in order to create ’Summary of
findings’ tables. We produced a summary of the intervention ef-
fect and a measure of quality for each of the above outcomes using
the GRADE approach, which uses five considerations (trial limi-
tations, consistency of effect, imprecision, indirectness and publi-
cation bias) to assess the quality of the body of evidence for each
outcome. The evidence can be downgraded from "high quality’ by
one level for serious (or by two levels for very serious) limitations,
depending on assessments for risk of bias, indirectness of evidence,
serious inconsistency, imprecision of effect estimates or potential
publication bias.

Measures of treatment effect

Dichotomous data

For dichotomous data, we presented results as summary risk ratio
with 95% confidence intervals.

Continuous data

For continuous data, we used the mean difference. We planned
to use the standardised mean difference to combine trials that
measured the same outcome, but used different methods.

Unit of analysis issues

Cluster-randomised trials

We planned to include cluster-randomised trials in the analyses
along with individually randomised trials. In future updates of
this review, if we include cluster-randomised trials, we will adjust
their sample sizes using the methods described in the Cochrane
Handbook of Systematic Reviews of Interventions, using an estimate
of the intracluster correlation co-efficient (ICC) derived from the
trial (if possible), from a similar trial or from another source. If
we use ICCs from other sources, we will report this and conduct
sensitivity analyses to investigate the effect of variation in the effect
of variation in the ICC. If we identify both cluster-randomised
trials and individually randomised trials, we will synthesise the
relevant information. We will consider it reasonable to combine
the results from both if there is little heterogeneity between the
trial designs and the interaction between the effect of intervention
and the choice of randomisation unit is considered to be unlikely.
We will also acknowledge heterogeneity in the randomisation unit
and perform a sensitivity and subgroup analysis to investigate the
effects of the randomisation unit.

Cross-over trials

We planned to exclude any cross-over trials due to the nature of
the outcomes we are considering.

Dealing with missing data

For included studies, we noted levels of attrition. In future updates,
if we include more eligible studies, we will explore the impact of
including studies with high levels of missing data in the overall
assessment of treatment effect by using sensitivity analysis.

For all outcomes, we carried out analyses, as far as possible, on an
intention-to-treat basis, that is, we attempted to include all partici-
pants randomised to each group in the analyses. The denominator
for each outcome in each trial was the number randomised minus
any participants whose outcomes were known to be missing.

Assessment of heterogeneity

We planned to assess statistical heterogeneity in each meta-analysis
using the Tau?, I? (Higgins 2003) and Chi? statistics. We planned
to regard heterogeneity as substantial if I> was greater than 30%
and either Tau? was greater than zero, or there was a low P value
(less than 0.10) in the Chi? test for heterogeneity. If we had identi-
fied substantial heterogeneity (above 30%), we planned to explore
it by pre-specified subgroup analysis (Deeks 2011).

Preconception care for diabetic women for improving maternal and infant health (Review) 1
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Assessment of reporting biases

In future updates, if there are 10 or more studies in the meta-
analysis we will investigate reporting biases (such as publication
bias) using funnel plots. We will assess funnel plot asymmetry
visually. If asymmetry is suggested by a visual assessment, we will
perform exploratory analyses to investigate it.

Data synthesis

We carried out statistical analysis using RevMan 5 software
(RevMan 2014). We planned to use fixed-effect meta-analysis for
combining data where it was reasonable to assume that studies were
estimating the same underlying treatment effect: that is, where
trials were examining the same intervention, and we judged the
trials’ populations and methods to be sufficiently similar.

If there was clinical heterogeneity sufficient to expect that the un-
derlying treatment effects differed between trials, or if substantial
statistical heterogeneity was detected, we planned to use random-
effects meta-analysis to produce an overall summary if an average
treatment effect across trials was considered clinically meaningful.
We planned to treat the random-effects summary as the average
range of possible treatment effects and we planned to discuss the
clinical implications of treatment effects differing between trials.
If the average treatment effect was not clinically meaningful, we
planned to not combine trials. If we had used random-effects anal-
yses, the results would have been presented as the average treat-
ment effect with 95% confidence intervals, and the estimates of
Tau? and I2.

Subgroup analysis and investigation of heterogeneity

If we had identified substantial heterogeneity, we planned to in-
vestigate it using subgroup analyses and sensitivity analyses. We
planned to consider whether an overall summary was meaningful,
and if it was, we planned to use random-effects analysis to produce
it.

We planned to carry out the following subgroup analyses.

e Intensity of intervention programme (how often, how long,
type of health professional(s) - trials would be characterised as
reported and categorised where there was sufficient information)

e Type of intervention programme (variations include
supports - individual or group intervention and partner support,
mode - verbal or written, content - glycaemic control targets,
dietary and lifestyle advice, etc)

We planned to use primary outcomes in subgroup analyses.

We planned to assess subgroup differences by interaction tests
available within RevMan 5 (RevMan 2014). We planned to report
the results of subgroup analyses quoting the Chi? statistic and P
value, and the interaction test 12 statistic value.

Sensitivity analysis

We planned to carry out sensitivity analyses to explore the effect of
trial quality assessed by concealment of allocation, high attrition
rates, or both, with poor-quality studies being excluded from the
analyses in order to assess whether this made any difference to the
overall result.

RESULTS

Description of studies

Results of the search

The updated searches identified 13 new trial reports. Following
the application of the eligibility criteria, we included two new
trials (Charron-Prochownik 2013; Fischl 2010), excluded one new
trial (Mathiesen 2012), and identified three new ongoing trials
(NCT01788527; NTR2742; NCT02508779).

Previously, we had included one trial (Charron-Prochownik 2008)
and excluded two trials (DCCT 1996; Mathiesen 2007).

See: Figure 1.
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Included studies

The three included studies were randomised controlled trials (
Charron-Prochownik 2008; Charron-Prochownik 2013; Fischl
2010).

Settings
All three trials were conducted at diabetes clinics in the USA, with

dates of recruitment not reported (Charron-Prochownik 2008;
Charron-Prochownik 2013; Fischl 2010).

Participants

In total 254 participants were randomised in the three trials
(Charron-Prochownik 2008; Charron-Prochownik 2013; Fischl
2010). All trials recruited adolescent girls, between 13 and 19.9
years (Fischl 2010), 16 and 19.9 years (Charron-Prochownik
2008) and 13 to less than 20 years (Charron-Prochownik 2013),
with either type 1 (Charron-Prochownik 2008; Fischl 2010) or
type 1 or 2 diabetes (Charron-Prochownik 2013). Two trials
did not report any exclusion criteria (Charron-Prochownik 2013;
Fischl 2010). Charron-Prochownik 2008 excluded girls with preg-
nancies during the trial period.

Interventions

All three trials assessed the READY-Gitls (Reproductive-health
Education and Awareness of Diabetes in Youth for Girls) pro-
gramme, which was modified over the course of the studies. First,
Charron-Prochownik 2008 assessed a CD-ROM and book in two
intervention groups, whereby participants received either a self-
instructional, developmentally appropriate, evidence-based CD-
ROM or a book, as well as one comprehensive counselling session
before a routine diabetes clinic visit, with three-month follow-up.
Fischl 2010 then assessed the effects of a multiple session inter-
vention of the READY-Gitls programme, with the intervention
group viewing two CD-ROMs (sessions one and two), reading a
book version (session three), and having a brief counselling ses-
sion with a research nurse during three consecutive diabetes clinic
visits over a nine-month period. In Charron-Prochownik 2013,
the programme was further modified, with the intervention group
viewing two DVDs (sessions one and two), reading a book version
(session three), with 12-month follow-up.

Outcomes

The three trials focused on similar outcomes related to reproduc-
tive health and preconception care knowledge, attitudes and be-
liefs, intentions and actual behaviours regarding initiating pre-
conception counselling discussions, and preventing unplanned

pregnancies (Charron-Prochownik 2008; Charron-Prochownik
2013; Fischl 2010), though variably reported on additional out-
comes, such as metabolic control (HbAlc). An additional report
(Thurheimer 2016) presented pooled data from two of the trials
(Charron-Prochownik 2008; Fischl 2010) on general risk-taking
behaviours, condom use, and sexually transmitted infections. Out-
comes were assessed at three- (Charron-Prochownik 2008), nine-
(Fischl 2010) and 12-month follow-up (Charron-Prochownik
2013).

Funding and declarations of interest

All three trials reported funding support including from the
American Diabetes Association (Charron-Prochownik 2008;
Fischl 2010), the General Clinical Research Center of the
Children’s Hospital of Pittsburgh (Charron-Prochownik 2008;
Charron-Prochownik 2013; Fischl 2010), the National Insti-
tutes of Health/National Institute of Nursing Research/Center
for Research in Chronic Disorders (Charron-Prochownik 2008;
Charron-Prochownik 2013; Fischl 2010), and the Pediatric Clin-
ical and Translational Research Center (Charron-Prochownik
2013; Fischl 2010).

Charron-Prochownik 2008 did not report on declarations of in-
terest, and both Fischl 2010and Charron-Prochownik 2013 re-
ported that the authors had no conflicts of interest to declare.

Excluded studies

We excluded three trials (DCCT 1996; Mathiesen 2007;
Mathiesen 2012), published as 12 reports, from this review. We
excluded the Diabetes Complications and Control Trial (DCCT
1996), since all women planning pregnancy or who became preg-
nant received the same preconception care. Both Mathiesen 2007
and Mathiesen 2012 evaluated different types of insulin rather
than preconception care.

Risk of bias in included studies

Allocation

We judged all three trials to be at unclear risk of selection bias
overall. Both Charron-Prochownik 2008 and Fischl 2010 did not
report on methods for sequence generation or allocation conceal-
ment. Charron-Prochownik 2013 reported that they used a ‘min-
imisation algorithm’ to generate the random sequence, but pro-
vided no further detail regarding how they had concealed alloca-

tion.
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Blinding

As it was not feasible to blind participants or trial personnel (due
to the nature of the interventions), we judged all three trials to
be at high risk of performance bias (Charron-Prochownik 2008;
Charron-Prochownik 2013; Fischl 2010). We judged the three
trials to be at unclear risk of detection bias, as they did not discuss
whether it was possible to blind any of the outcome assessments
(and/or the impact of lack of blinding of outcome assessments)
(Charron-Prochownik 2008; Charron-Prochownik 2013; Fischl
2010).

Incomplete outcome data

We judged one trial to be at low risk of attrition bias, with only
one out of 88 of the participants (from the intervention group)
dropping out over the course of the trial (Fischl 2010). We judged
one trial to be at high risk of attrition bias, with data not reported
for one out of 17 and five out of 20 participants in the intervention
and control groups respectively (Charron-Prochownik 2008). The
third trial we judged to be at unclear risk of attrition bias, as, while
complete data were provided for 109 out of 113 of the participants,
the number randomised and lost from each group, and reasons for
incomplete data, were not reported (Charron-Prochownik 2013).

Selective reporting

We judged all three trials to be at unclear risk of selective reporting,
with none of the trials providing access to a trial registration or pub-
lished trial protocol to assess reporting bias (Charron-Prochownik
2008; Charron-Prochownik 2013; Fischl 2010). None of the in-
cluded trials provided the majority of data in a way that allowed
us to extract them for inclusion in meta-analyses (that is, mean
values reported in figures, with no measures of variance).

Other potential sources of bias

Two of the trials did not provide baseline characteristics by
group (Charron-Prochownik 2008; Fischl 2010), while Charron-
Prochownik 2013 did report on some limited baseline character-
istics, it was difficult to judge comparability, with small numbers
in each group (for example, for the characteristic "> 1 episode
unprotected sex’, this was reported for 64% of intervention group
participants versus 36% of control group participants).

Overall risk of bias

In general, assessment of the included trials (Charron-Prochownik
2008; Charron-Prochownik 2013; Fischl 2010) for methodologi-
cal quality revealed an unclear to high risk of bias (Figure 2; Figure
3). Allocation concealment, blinding and selective reporting biases

were unclear.

Figure 2. Methodological quality graph: reviewers’ judgements about each methodological quality item
presented as percentages across all included studies
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Figure 3. Methodological quality summary: reviewers’ judgements about each methodological quality item

for each included study
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Effects of interventions

See: Summary of findings for the main comparison

Preconception care versus standard care for diabetic women:
outcomes for the woman; Summary of findings 2 Preconception
care versus standard care for diabetic women: outcomes for the

child

Preconception care versus standard care for diabetic
women

Primary outcomes

For the woman

Pregnancy

Charron-Prochownik 2008 excluded participants with pregnan-
cies during the trial period. Fischl 2010 detailed that “Two partici-
pants reported a pregnancy,” however it was not reported whether
these were previous pregnancies, or pregnancies during the trial
period, and from which trial group(s) the adolescent girls with
pregnancies came. Charron-Prochownik 2013 reported that there
were no pregnancies among the adolescent girls throughout the
trial period (12 months) (Analysis 1.1) (very low-quality evidence).
As the three trials (Charron-Prochownik 2008; Charron-
Prochownik 2013; Fischl 2010) did not report on any pregnancies
among their participants in the trial periods, there were no data
available to report on the remaining review outcomes related to
pregnancy, for women or their children.

Hypertensive disorders of pregnancy

None of the included trials reported on this outcome.

Caesarean section

None of the included trials reported on this outcome.

For the child

Large-for-gestational age

None of the included trials reported on this outcome.

Perinatal mortality

None of the included trials reported on this outcome.

Death or morbidity composite

None of the included trials reported on this outcome.

Congenital malformations

None of the included trials reported on this outcome.

Secondary outcomes

For the woman

Behaviour changes associated with the intervention

Fischl 2010 reported on the actual initiation of discussion with
healthcare provider (a summation of four dichotomous items; pos-
sible range 0 to 4, with 0 being no discussion). Adolescent girls
in the preconception care group had a higher score for the actual
initiation of discussion at nine months, compared with girls in
the standard care group (mean difference 0.40, 95% confidence
interval -0.02 to 0.82; participants = 87; studies = 1; P = 0.06)
(Analysis 1.2). In the text, it was reported that “Only the [inter-
vention group] significantly increased over time with... actual ini-
tiation of discussion about (P 0.001) preconception counselling
and reproductive health with their diabetes health care team...
[intervention group] teens showed only a marginal effect in their
consistency to use highly effective birth control methods over time
compared with the [standard care] teens (P 0.10)
Charron-Prochownik 2008 detailed in text that “Actual behaviours

»

(seeking [preconception counselling] and using effective family
planning) had no significant group-by-time effect”.

An additional report (Thurheimer 2016) detailed a secondary
analysis of pooled data from Charron-Prochownik 2008 and Fischl
2010 relating to general risk-taking behaviours, condom use, and
sexually transmitted infections (STIs) at three-month follow-up.
While it was stated that 136 of the 141 participants from the
two trials were included, it was also noted that “Attrition of 28
subjects (21%) occurred for the 3-month follow-up”. It was not
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clear how many girls were in each group at follow-up, and thus we
could not include these data in meta-analyses: “When the groups
were compared over time, there were no significant interactions
or main effects between them on sexual or other risk-taking be-
haviors” (“ever” unprotected sex, P = 0.498; > 1 sex partner, P =
0.604; “ever” smoked cigarettes, P = 0.883; “ever” used alcohol, P
= 0.572; “ever” used illicit drugs, P = 0.502); “When the groups
were compared over time, there were no significant differences
between them on most frequent birth control use” (“ever” used
condoms, P = 0.179); “At 3 months, an additional subject in the
RG-C reported an STI... Therefore, there were no significant in-
teractions or main effects between groups” (“ever” diagnosed with
STL P = 0.775).

Charron-Prochownik 2013 reported on behaviour changes at 12
months, however it was not clear how many girls were in each
group at follow-up; thus we could not include these data in meta-
analyses: “[intervention group] participants, compared with [con-
trol group], showed a trend towards lower rates of overall sex-
ual activity; less sexual debut (35 vs. 41%)... and increased ab-
stinence (44 vs. 32%). Although not significant, these patterns
were consistent. As expected over time, both groups showed an
increase in becoming sexually active (X2 [3] = 18.36, P = 0.0004).
There were no significant group, time, or group-by-time effects
for abstinence. With regards to risk taking behaviors, there were
no significant group-by-time effects of group or time differences
at 12 months on the number of partners, unprotected sexual in-
tercourse, or condom use; although fewer IG participants tended
to engage in these risky behaviors at the 12-month follow-up visit
(for example, 11% [n = 4] of CG vs. 0% of IG had multiple part-
ners at 12 months)...none of the teens reported any actual [pre-
conception counselling] seeking behavior to plan a pregnancy”.

Views of the intervention

Charron-Prochownik 2008 reported in text that “Both [the CD
and the book] were rated (94-100%) as having helpful, easy-to-
understand information”.

Glycaemic control duringlend of intervention (HbAIc or
blood glucose)

Charron-Prochownik 2008 reported on mean percentage change
in HbA1C from baseline to three months, however did not provide
measures of variance, and thus we could not include these data
in the review; the manuscript reports: “A1C had no significant
group differences from baseline to 3-month follow-up (P = 0.134).
However, those who received the CD had an average decrease of
-1% compared with those who received the book (average increase
2%) and control subjects (average increase 8%)”.

Outcomes not reported by included trials

None of the included trials reported on any of the other sec-
ondary outcomes for the woman pre-specified in this review, in-
cluding: adherence to the intervention; sense of well-being and
quality of life; use of pharmacotherapy; hypoglycaemia; mortality;
diabetic complications; body mass index; operative vaginal birth;
induction of labour; perineal trauma; placental abruption; post-
partum haemorrhage; postpartum infection; weight gain during
pregnancy; breastfeeding; postnatal depression; postnatal weight
retention or return to pre-pregnancy weight; cardiovascular health

For the child

Outcomes not reported by included trials

None of the included trials reported on any of the secondary out-
comes for the child pre-specified in this review, including: abor-
tion/miscarriage; stillbirth; neonatal mortality; postneonatal mor-
tality; gestational age at birth; preterm birth; Apgar score; macroso-
mia; small-for-gestational age; birthweight; length; head circum-
ference; ponderal index; adiposity; shoulder dystocia; bone frac-
ture; nerve palsy; respiratory distress syndrome; hypoglycaemia;
hyperbilirubinaemia; hypocalcaemia; polycythaemia; childhood/
adulthood weight; height; head circumference; adiposity; type 1
diabetes; type 2 diabetes; impaired glucose tolerance; cardiovascu-
lar health; employment, education and social status/achievement;
neurosensory disability.

Health service use

Costs associated with the intervention

Fischl 2010 reported that “the READY-Girls intervention cost
[USD] $18 per participant. Thus, it would cost approximately
$1,800 to deliver the program to 100 teens. .. one unplanned preg-
nancy for a teen in the U.S. would cost approximately $2,800...
Thus, if pregnancy were prevented in 1 year for 100 teens, the
program costs would be offset. If > 0.6 pregnancies were prevented
in 1 year, the program would be cost-saving”.

Charron-Prochownik 2013 detailed that “To determine cost-ef-
fectiveness, we computed program delivery costs and compared
the [intervention group] to [control group] on the probability of
becoming pregnant. Self-reported outcome measures included a
weighted probability of becoming pregnant calculated for each
subject at each time point using an algorithm on the effectiveness
and frequency of their [birth control] methods used in the past 3
months. There appeared to be a trend in the direction of decreasing
the probability of becoming pregnant for the [intervention group]
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teens and increasing for the [control group] teens (t = 1.715, P =

0.09)”.

Outcomes not reported by included trials

None of the included trials reported on any of the other secondary
outcomes relating to the use of health services pre-specified in this
review, including: number of hospital or health professional visits;
number of antenatal visits or admissions; length of antenatal stay;
neonatal intensive care unit admission; length of postnatal stay;
costs to families associated with the management provided; cost
of maternal care; cost of offspring care.
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ADDITIONAL SUMMARY OF FINDINGS [Explanation]

Preconception care versus standard care for diabetic women for improving maternal and infant health: child outcomes

Patient or population: adolescent girls with type 1 or 2 diabetes

Setting: USA

Intervention: preconception care
Comparison: standard care

Outcomes Anticipated absolute effects* (95% Cl) Relative effect ne Of participants Quality of the evidence Comments
(95%Cl) (studies) (GRADE)
Risk with standard care Risk with preconcep-
tion care
Large-for-gestational  Study population not estimable (0 studies)
age
0 per 1000 0 per 1000
(0to 0)
Perinatal mortality Study population not estimable (0 studies)
0 per 1000 0 per 1000
(0to 0)
Death ormorbiditycom- Study population not estimable (0 studies)
posite
0 per 1000 0 per 1000
(0to 0)
Congenital malforma- Study population not estimable (0 studies)
tions
0 per 1000 0 per 1000
(0 to 0)
Adiposity Study population not estimable (0 studies)
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0 per 1000 0 per 1000
(0 to 0)
Type 1 or 2 diabetes Study population not estimable (0 studies)
0 per 1000 0 per 1000
(0to 0)
Neurosensory disability Study population not estimable (0 studies)
0 per 1000 0 per 1000
(0to 0)

*The risk in the intervention group (and its 95% confidence interval) is based on the assumed risk in the comparison group and the relative effect of the intervention (and its
95%Cl).
Cl: Confidence interval
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GRADE Working Group grades of evidence

High quality: we are very confident that the true effect lies close to that of the estimate of the effect

Moderate quality: we are moderately confident in the effect estimate: the true effect is likely to be close to the estimate of the effect, but there is a possibility that it is
substantially different

Low quality: our confidence in the effect estimate is limited: the true effect may be substantially different from the estimate of the effect

Very low quality: we have very little confidence in the effect estimate: the true effect is likely to be substantially different from the estimate of effect



DISCUSSION

Summary of main results

The effect of pre-existing diabetes on health outcomes for moth-
ers and their infants combined with observational evidence of the
benefits of preconception care have prompted the implementa-
tion of preconceptual care for women with diabetes (ADA 2017;
ADIPS 2005; NICE 2015; Thompson 2013). Various guidelines
agree on the need for multidisciplinary care in the management of
glycaemic control and diabetic complications. However, there is
a lack of high-quality, randomised evidence to support providing
preconception care over standard care, or what type of care should
be offered.

This review included three small randomised controlled trials, in-
volving 254 adolescent gitls with type 1 or type 2 diabetes.

Only one trial (Charron-Prochownik 2013) reported on the ma-
ternal primary outcome of ’pregnancy’, and reported no pregnan-
cies in the preconception care or standard care groups across the
12-month duration of the trial. One trial (Charron-Prochownik
2008) excluded girls with pregnancies during the trial period, and
one (Fischl 2010) did not clearly report on the outcome, preg-
nancy. Thus, none of the other maternal or child primary out-
comes for this review were reported by the included trials. Regard-
ing behaviour changes associated with the intervention, one trial
(Fischl 2010) reported a higher score for the actual initiation of
discussion at nine months for adolescent girls in the preconception
care group, compared with those in the standard care group.

As it was not possible to extract outcome data in a format suitable
for input into meta-analyses, we took additional narrative results
from the three included trials relating to the review outcomes,
behaviour changes associated with the intervention, views of the
intervention, glycaemic control, and costs associated with the in-
tervention.

Regarding behaviour changes: Charron-Prochownik 2008, re-
ported no clear differences between groups for seeking precon-
ception counselling and using effective family planning; in Fischl
2010, there was no clear difference for consistency to use highly
effective birth control methods over time between groups; and
Charron-Prochownik 2013 showed no clear differences between
groups for overall sexual activity, sexual debut and abstinence,
nor for risk-taking behaviours (number of partners, unprotected
sexual intercourse, condom use). Considering views of the in-
tervention, the adolescent girls receiving preconception care in
Charron-Prochownik 2008 considered both the CD and book re-
sources to be helpful and easy to understand. In regards to gly-
caemic control, Charron-Prochownik 2008 reported no clear dif-
ference between groups in HbAlc over time. Finally, considering
costs associated with the intervention, Fischl 2010 reported that
the intervention would be ’cost-saving’ if at least 0.6 pregnancies
were prevented in one year (based on the intervention costing
USD 18 per participant, and one unplanned pregnancy costing

approximately USD 2800 in the USA); and in relation to cost-
effectiveness Charron-Prochownik 2013 detailed a ’trend’ in the
direction of decreasing the probability of becoming pregnant for
the preconception care group, and increasing the probability for
the standard care group.

Overall completeness and applicability of
evidence

The evidence is limited in terms of the number of trials available,
and in the lack of data reported for the majority of outcomes pre-
specified for this review. The trials were all conducted at diabetes
clinics in the USA with adolescent girls with type 1 or type 2 dia-
betes, and assessed the READY-Girls (Reproductive-health Edu-
cation and Awareness of Diabetes in Youth for Girls) programme
(Charron-Prochownik 2008; Charron-Prochownik 2013; Fischl
2010). Thus, the results are unlikely to be applicable to all settings
or countries worldwide.

Trials involving preconception care are difficult to design and im-
plement. For example, it is important to consider that outcomes
applicable for women receiving preconception care vary signifi-
cantly depending on whether or not they become pregnant and
consequently outcomes for their infants. Future research should
not only aim to include health outcomes for mothers and their
infants during and after pregnancy, but also collect data on long-
term outcomes for both. Outcomes should also include the views
of women on the preconception care and the cost-effectiveness of
the intervention. The outcomes important to measure in mothers
with pre-existing diabetes in pregnancy can have very small preva-
lence rates, requiring trials to have very large numbers of women.
Furthermore, the intensity of care required in multidisciplinary
preconception care and long-term follow-up present further hur-
dles in trial design.

Given the recommendation for preconception care from various
guidelines and the existing observational evidence, it may be inap-
propriate for sites with a preconception care programme as stan-
dard to offer a no preconception care arm. It may still be possible,
however, to evaluate the provision of preconception care compared
with standard care where no preconception care programme exists.
Future trials should also consider comparing different protocols
of preconception care, which would be appropriate for sites where
preconception care is provided as standard care.

Quality of the evidence

Overall, we judged the risk of bias of the included studies to be
unclear to high due to lack of key methodological information.

We assessed the quality of the evidence for one outcome only,
pregnancy, and we judged it to be very low. Downgrading was
due to trial limitations (risk of bias) and imprecision (Summary of
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findings for the main comparison). None of the other outcomes
selected for judgement using GRADE had reported data.

Potential biases in the review process

A detailed, systematic search was conducted by Cochrane Preg-
nancy and Childbirth’s Information Specialist, without language
or publication status restrictions. It is possible that additional trials
assessing preconception care for diabetic women have been pub-
lished but not identified; or that further trials have been conducted
but are not yet published. Should any such studies be identified,
we will include them in future updates of this review.

In order to minimise bias throughout the review process, two
reviewers independently assessed eligibility for inclusion, extracted
data and assessed risk of bias.

Agreements and disagreements with other
studies or reviews

We identified one additional systematic review of preconception
care for diabetic women for improving maternal and fetal out-
comes (Wahabi 2010). This systematic review included one con-
trolled trial (DCCT 1996, which we excluded from our review),
11 prospective cohort studies, seven retrospective cohort studies,
and one case control study (Wahabi 2010). Meta-analyses of the
included observational studies suggested reductions in HbAlc in
the first trimester of pregnancy, congenital malformations, preterm
birth and perinatal mortality with preconception care.

We also identified a review of the quality and content of clinical
guidelines concerned with preconception care of women with di-
abetes (Mahmud 2010). This review included five guidelines (all
judged to be high quality), and determined these to be consistent
in their recommendations, including about the risks of congen-
tial malformation related to uncontrolled glucose preconceptually,
use of contraception prior to achieving adequate glycaemic con-
trol, the use of HbAlc to monitor glycaemic control, and when to
commence insulin (Mahmud 2010). Differences in recommenda-
tions related to optimal targets for metabolic control, and the use
of metformin preconceptually and during pregnancy (Mahmud
2010).

AUTHORS’ CONCLUSIONS

Implications for practice

At present there is support to provide preconception care for
women with diabetes where possible according to various guide-
lines. There are currently, however, insufficient randomised con-
trolled trial data available to assess the effects of preconception
care in women with diabetes on health outcomes for mothers and
their infants, or to support any particular protocol of preconcep-
tion care over another.

Implications for research

In light of the limitations associated with the current evidence,
further randomised controlled trials are warranted to determine
the effects of preconception care for diabetic women. Future trials
must be sufficiently powered, and well-designed to assess women’s
adherence and views, and to allow important differences in relevant
clinical outcomes for mothers and their infants to be detected,
including longer-term maternal, infant, child or adult outcomes,
or both, and those related to the use and costs of health services.

We have identified three additional trials as being planned or un-
derway. These trials are assessing interventions for achieving op-
timal glycaemic control preconception (such as through the use
of continuous glucose monitoring systems) and we will consider
them for inclusion in the next update of this review.

ACKNOWLEDGEMENTS

We acknowledge the support from the Cochrane Pregnancy and
Childbirth editorial team in Liverpool and the Australian and New
Zealand Satellite of Cochrane Pregnancy and Childbirth (funded
by NHMRC).

We thank Therese Dowswell and Lambert Felix from Cochrane
Pregnancy and Childbirth who provided support for this update.
Therese Dowswell assessed studies for eligibility and extracted
data. Their contribution to this project was supported by the Na-
tional Institute for Health Research (NIHR), via Cochrane pro-
gramme grant funding to Cochrane Pregnancy and Childbirth.
The views and opinions expressed herein are those of the authors
and do not necessarily reflect those of the Systematic Reviews Pro-
gramme, NIHR, National Health Service or the Department of
Health.

Preconception care for diabetic women for improving maternal and infant health (Review) 23
Copyright © 2017 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.



REFERENCES

References to studies included in this review

Charron-Prochownik 2008 (published and unpublished data}

* Charron-Prochownik D, Ferons-Hannan M, Sereika S,
Becker D. Randomized efficacy trial of early preconception
counseling for diabetic teens (READY-girls). Diabetes Care
2008;31(7):1327-30.

Thurheimer J, Sereika SM, Founds S, Downs J, Charron-
Prochownik D. Efficacy of the READY-gitls program on
general risk-taking behaviors, condom use, and sexually
transmitted infections among young adolescent females
with type 1 diabetes. Diabetes Educator 2016;42(6):712-20.

Charron-Prochownik 2013 /published data only}

* Charron-Prochownik D, Sereika SM, Becker D, White
NH, Schmitt P, Powell AB 3rd, et al. Long-term effects

of the booster-enhanced READY-girls preconception
counseling program on intentions and behaviors for family
planning in teens with diabetes. Diabetes Care 2013;36(12):
3870-4.

Charron-Prochownik DC. Preconception counseling
starting at puberty: Providing evidence with “Reproductive-
health Education and Awareness of Diabetes in Youth for
Girls” (READYGirls) program. Pediatric Diabetes 2011;12
(Suppl 15):5.

Fischl 2010 {published data only}

Fischl AE, Herman WH, Sereika SM, Hannan M, Becker D,
Mansfield M], et al. Impact of a preconception counseling
program for teens with type 1 diabetes (READY-Girls) on
patient-provider interaction, resource utilization, and cost.

Diabetes Care 2010;33(4):701-5.

References to studies excluded from this review

DCCT 1996 {published data only}

* Diabetes Complications and Control Trial research
group. Pregnancy outcomes in the diabetes control and
complications trial. American Journal of Obstetrics and
Gynecology 1996;174(4):1343-53.

Diabetes Control and Complications Trial research group.
Effect of pregnancy on microvascular complications in the
diabetes control and complications trial. The Diabetes
Control and Complications Trial research group. Diabetes

Care 2000;23(8):1084-91.

Mathiesen 2007 {published data only}

Damm P, Mersebach H, Rastam J, Kaaja R, Hod M,
McCance DR, et al. Poor pregnancy outcome in women
with type 1 diabetes is predicted by elevated HbAlc and
spikes of high glucose values in the third trimester. Journal of
Maternal-Fetal and Neonatal Medicine 2014;27(2):149-54.
Hod M, Damm P, Kaaja R, Visser GH, Dunne E, Demidova
I, et al. Fetal and perinatal outcomes in type 1 diabetes
pregnancy: a randomized study comparing insulin aspart
with human insulin in 322 subjects. American Journal of
Obstetrics and Gynecology 2008;198(2):186.e1-186.¢7.
Kaaja R, Hod M, Wisser G, Damm P, Dunne F, Hansen
A, et al. Safety and perinatal outcome in pregnancy: a

randomised trial comparing insulin aspart with human
insulin in 322 subjects with type 1 diabetes. Diabetologia
2006; Vol. 49, issue Suppl 1:577.

Mathiesen E, Kinsley B, McCance D, Duran S, Heller S.
Maternal hypoglycemia and glycemic control in pregnancy:
a randomized trial comparing insulin aspart with human
insulin in 322 subjects with type 1 diabetes. Diabetes 20065
55(Suppl 1):A40.

Mathiesen E, McCance D, Damm B, Kaaja R, Hod M,
Dunne F, et al. No increase to insulin antibodies during
pregnancy in type 1 diabetes treated with insulin aspart.
Diabetologia 2007; Vol. 50, issue Suppl 1:5110.

* Mathiesen ER, Kinsley B, Amiel SA, Heller S, McCance
D, Duran S, et al. Maternal glycemic control and
hypoglycemia in type 1 diabetic pregnancy: a randomized
trial of insulin aspart versus human insulin in 322 pregnant
women. Diabetes Care 2007;30(4):771-6.

Mathiesen 2012 {published data only}

Hod M, McCance DR, Ivanisevic M, Garcia S, Jovanovic
L, Mathiesen ER, et al. Perinatal outcomes in pregnancy:

a randomised trial comparing insulin detemir with NPH
insulin in 310 subjects with type 1 diabetes. Diabetologia
2011;54(Suppl 1):5487.

Mathiesen ER, Damm P, Hod M, McCance DR, Ivanisevic
M, Garcia S, et al. Maternal glycaemic control and
hypoglycaemia in pregnancy: A randomised trial comparing
insulin detemir with NPH insulin in 310 subjects with type
1 diabetes. Diabetologia 2011;54(Suppl 1):S486.

Mathiesen ER, Damm B, Jovanovic L, Mccance DR,
Thyregod C, Jensen AB, et al. Basal insulin analogues in
diabetic pregnancy: a literature review and baseline results of
a randomised, controlled trial in type 1 diabetes. Diabetes/
Metabolism Research and Reviews 2011;27(6):543-51.

* Mathiesen ER, Hod M, Ivanisevic M, Duran Garcia S,
Brondsted L, Jovanovic L, et al. Maternal efficacy and safety
outcomes in a randomized, controlled trial comparing
insulin detemir with NPH insulin in 310 pregnant women

with type 1 diabetes. Diabetes Care 2012;35(10):2012-7.

References to ongoing studies

NCT01788527 {published data only}

Farrell A, Mergler S, Mason D, Sanchez J, Feig DS, Asztalos
E. The use of logs and forms for the tracking of RT-CGM
devices in the CONCEPTT Trial. Clinical Trials 2013;10:
S80.

* NCT01788527. Continuous glucose monitoring

in women with type 1 diabetes in pregnancy trial
(CONCEPTT). clinicaltrials.gov/ct2/show/NCT01788527
Date first received: 19 December 19 2012.

NCT02508779 {published data only}

NCT02508779. Blood glucose training for women with
type 1 diabetes contemplating pregnancy. clinicaltrials.gov/
ct2/show/NCT02508779 Date first received: 21 July 2015.

Preconception care for diabetic women for improving maternal and infant health (Review)
Copyright © 2017 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.

24



NTR2742 {published data only}
NTR2742. Improving preconceptional suboptimal
glycaemic control in type 1 diabetes using RealTime
Continuous Glucose Monitoring (RT-CGMYS): a
randomised clinical trial. trialregister.nl/trialreg/admin/
retview.asp? TC=2742 Date first received: 8 February 2011.

Additional references

Abell 2016
Abell SK, Nankervis A, Khan KS, Teede HJ. Type 1 and
type 2 diabetes preconception and in pregnancy: health
impacts, influence of obesity and lifestyle, and principles of
management. Seminars in Reproductive Medicine 2016534
(2):110-20.

Abell 2017
Abell SK, Boyle JA, de Courten B, Soldatos G, Wallace
EM, Zoungas S. Impact of type 2 diabetes, obesity and
glycaemic control on pregnancy outcomes. Australian and
New Zealand Journal of Obstetrics and Gynaecology 2017557
(3):308-14.

ADA 2017
American Diabetes Association. Management of diabetes in

pregnancy. Diabetes Care 2017;40(Suppl 1):S114-S119.

ADIPS 2005
McElduff A, Cheung NW, Mclntyre HD, Lagstrom JA,
Qats JJN, Ross GP, et al. The Australasian Diabetes in
Pregnancy Society consensus guidelines for the management
of patients with type 1 and type 2 diabetes in relation to
pregnancy. Sydney: ADIPS, 2005.

Deeks 2011
Deeks JJ, Higgins JPT, Altman DG (editors). Chapter 9:
Analysing data and undertaking meta-analyses. In: Higgins
JPT, Green S (editors). Cochrane Handbook for Systematic
Reviews of Interventions Version 5.1.0 (updated March
2011). The Cochrane Collaboration, 2011. Available from
handbook.cochrane.org.

Higgins 2003
Higgins JPT, Thompson SG, Decks JJ, Altman DG.
Measuring inconsistency in meta-analyses. BM] 2003;327:
557-60.

Higgins 2011
Higgins JPT, Altman DG, Sterne JAC (editors). Chapter
8: Assessing risk of bias in included studies. In: Higgins
JPT, Green S (editors). Cochrane Handbook for Systematic
Reviews of Interventions Version 5.1.0 (updated March
2011). The Cochrane Collaboration, 2011. Available from
handbook.cochrane.org.

Kekildinen 2016
Kekildinen P, Juuti M, Walle T, Laatikainen T. Pregnancy
planning in type 1 diabetic women improves glycemic
control and pregnancy outcomes. The Journal of Maternal-
Fetal and Neonatal Medicine 2016;29(14):2252-8.
Kitzmiller 2010
Kitzmiller JL, Wallerstein R, Correa A, Kwan S.
Preconception care for women with diabetes and prevention

of major congenital malformations. Birth Defects Research
2010;88(10):791-803.

Mahmud 2010
Mahmud M, Mazza D. Preconception care of women with
diabetes: a review of current guideline recommendations.
BMC Women's Health 2010;10:5.

Negrato 2012
Negrato CA, Mattar R, Gomes MB. Adverse pregnancy
outcomes in women with diabetes. Diabetology and
Metabolic Syndrome 2012;4(1):41.

NICE 2015
National Institute for Health and Clinical Excellence.
Diabetes in pregnancy: management from preconception to the
postnatal period. London: NICE, 2015.

Ornoy 2015
Ornoy A, Reece EA, Pavlinkova G, Kappen C, Miller RK.
Effect of maternal diabetes on the embryo, fetus, and
children: congenital anomalies, genetic and epigenetic
changes and developmental outcomes. Birth Defects Research
Part C: Embryo Today: Reviews 2015;105(1):53-72.

Pearson 2007
Pearson DW, Kernaghan D, Lee R, Penney GC, Scottish
Diabetes in Pregnancy Study Group. The relationship
between pre-pregnancy care and early pregnancy loss, major
congenital anomaly or perinatal death in type I diabetes
mellitus. B/OG 2007;114(1):104—7.

Peterson 2015
Peterson C, Grosse SD, Li R, Sharma AJ, Razzaghi H,
Herman WH, et al. Preventable health and cost burden
of adverse birth outcomes associated with pregestational
diabetes in the United States. American Journal of Obstetrics
and Gynecology 2015;212(1):74.e1-9.

RevMan 2014 [Computer program]
Nordic Cochrane Centre, The Cochrane Collaboration.
Review Manager 5 (RevMan 5). Version 5.3. Copenhagen:
Nordic Cochrane Centre, The Cochrane Collaboration,
2014.

Thompson 2013
Thompson D, Berger H, Feig D, Gagnon R, Kader T,
Keely E, et al. Canadian Diabetes Association 2013 Clinical
Practice Guidelines for the Prevention and Management of
Diabetes in Canada: diabetes and pregnancy. Canadian
Journal of Diabetes 2013;37 (Suppl 1):S1-212.

Thurheimer 2016
Thurheimer J, Sereika SM, Founds S, Downs J, Charron-
Prochownik D. Efficacy of the READY-girls program on
general risk-taking behaviors, condom use, and sexually
transmitted infections among young adolescent females

with type 1 diabetes. Diabetes Educator 2016;42(6):712-20.

Tieu 2013
Tieu ], Bain E, Middleton B, Crowther CA. Interconception
care for women with a history of gestational diabetes
for improving maternal and infant outcomes. Cochrane
Database of Systematic Reviews 2013, Issue 6. [DOI:
10.1002/14651858.CD010211.pub2

Preconception care for diabetic women for improving maternal and infant health (Review)
Copyright © 2017 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.

25



‘Wahabi 2010
Wahabi HA, Alzeidan RA, Bawazeer GA, Alansari LA,
Esmaeil SA. Preconception care for diabetic women for
improving maternal and fetal outcomes: a systematic review
and meta-analysis. BMC Pregnancy and Childbirth 20105
10:63.

Whitworth 2009
Whitworth M, Dowswell T. Routine pre-pregnancy health
promotion for improving pregnancy outcomes. Cochrane
Database of Systematic Reviews 2009, Issue 4. [DOI:

10.1002/14651858.CD007536.pub2

References to other published versions of this review

Tieu 2010
Tieu J, Middleton P, Crowther CA. Preconception care for
diabetic women for improving maternal and infant health.
Cochrane Database of Systematic Reviews 2010, Issue 12.
[DOI: 10.1002/14651858.CD007776.pub2

* Indicates the major publication for the study

Preconception care for diabetic women for improving maternal and infant health (Review) 26
Copyright © 2017 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.



CHARACTERISTICS OF STUDIES

Characteristics of included studies [ordered by study ID]

Charron-Prochownik 2008

Methods Randomised controlled trial

Participants 53 girls were randomised
Setting: diabetes clinic, Pennsylvania, USA; recruitment dates not clear
Inclusion criteria: adolescent gitls aged 16-19.9 years of age, with type 1 diabetes
Exclusion criteria: pregnancy during trial period (additional information provided by
trial authors)

Interventions Intervention groups READY-Gitls
CD-ROM group (n = 17): received a self-instructional, developmentally appropriate,
evidence-based CD-ROM and 1 comprehensive session before a routine diabetes clinic
visit
Book group (n = 16): received a self-instructional, developmentally appropriate, evi-
dence-based book and 1 comprehensive session before a routine diabetes clinic visit
Control group (n = 20): received standard care. Women were seen at routine diabetes
clinic visits only

QOutcomes Process evaluation: timing, effort, ease of use, satisfaction
Outcome measures: reproductive health and preconception care knowledge, beliefs, in-
tention and behaviours, and metabolic control
Outcomes assessed at baseline, post-intervention and 3-month follow-up by question-
naires
Note: Thurheimer 2016 pooled data from Charron-Prochownik 2008 and Fischl 2010,
and reported on general risk-taking behaviours, condom use, and sexually transmitted
infections

Notes Funding: American Diabetes Association Clinical Research Award (1999 -2003), the
General Clinical Research Center of Children’s Hospital of Pittsburgh (grant MO01
RR00084), and the National Institutes of Health/National Institute of Nursing Re-
search/Center for Research in Chronic Disorders (grant P30 NR03924)
Declarations of interest: not reported

Risk of bias

Bias Authors’ judgement Support for judgement

Random sequence generation (selection Unclear risk “randomized, controlled, repeated-measures feasibility

bias) study.”

Allocation concealment (selection bias) Unclear risk Not described

Blinding of participants and personnel High risk Blinding of participants and personnel not feasible

(performance bias)

All outcomes
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Charron-Prochownik 2008  (Continued)

Blinding of outcome assessment (detection Unclear risk
bias)

All outcomes

Blinding of outcome assessors not specified. Data collec-
tion for some outcomes used self-administered question-
naires. It was not clear how lack of blinding would affect
the outcome assessment

Incomplete outcome data (attrition bias) ~ High risk
All outcomes

Data not reported for 1 participant from the CD-ROM
group and 5 participants from the control group for
HbAlc at 3 months (differential proportion of missing
data in already small cohort)

Note: Thurheimer 2016 presented pooled data from
Charron-Prochownik 2008 and Fischl 2010, and re-
ported on outcomes at 3 months for 136/141 (96%) par-
ticipants across the 2 trials; Thurheimer 2016 reported
that attrition of 28/136 (21%) participants occurred for
3-month follow-up; it is not clear how many participants
were lost from each group, and how missing data were
handled: “It was assumed that the data were missing at
random as related to the developmental age of the sub-
jects and not to the outcome variables being studied...
Because the goal of the study was to examine the risk-
taking behaviors of these particular subjects rather than
all adolescents in general, missingness is considered ig-
norable and therefore missing at random. This allowed
for a more unbiased estimation to be made through ob-
served data within each group... It was expected that the
subjects would be independent from one study to the
next, and since analysis of the same subjects was being
tested longitudinally, the data were highly correlated.”

Selective reporting (reporting bias) Unclear risk

Insufficient information to assess, with no access to trial
protocol. Results reported in figures (with no measures
of variance), including HbAlc reported only as mean %
change, with no measure of variance

Other bias Unclear risk

Baseline characteristics not reported by group

Charron-Prochownik 2013

Methods Randomised controlled trial

Participants 113 girls were randomised

Setting: diabetes clinics at 2 university hospitals, USA; dates of recruitment not clear

Inclusion criteria: adolescent girls between 13 and < 20 years with type 1 or type 2

diabetes for > 1 year

Exclusion criteria: not described

Interventions Intervention group (n = 51 had complete data): READY-Girls

In addition to routine care in the diabetes clinic, gitls received the READY-Girls pro-
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Charron-Prochownik 2013  (Continued)

gramme over 3 consecutive visits attached to their routine visits. A trained research nurse/
research associate prepared the computer in a private room for data collection and DVD
programme viewing. At baseline, girls were given DVD-1; they received boosters at 3
(DVD-2) and 6 months (book). The first DVD sessions provided evidence-based infor-
mation (viewing time mean: 36.3 (6.2) minutes); the second DVD included exercises to
apply information about preconception counselling from DVD-1 (viewing time of 25.4
(7.4) minutes); in the third session the girls read a book that reinforced the information
in DVD-1 (reading time of 20.4 (4.0) minutes)

Control group (n = 58 had complete data): girls received routine care in the diabetes
clinic, including general preconception counselling March of Dimes pamphlets

Outcomes Diabetes and reproductive health knowledge; attitudes/beliefs, behaviours related to fam-
ily planning; initiation of preconception care and discussions with healthcare practition-
ers
Data were collected by validated questionnaires at baseline, and each booster session (3
and 6 months) and 12-month follow-up

Notes Funding: Supported by Grant RO1-HD-044097 from the National Institutes of Health/
Eunice Kennedy Shriver National Institute of Child Health and Human Development,
the General Clinical Research Center of the Children’s Hospital of Pittsburgh (M01-
RR-0084), the Pediatric Clinical and Translational Research Center (National Institutes
of Health/National Center for Research Resources/Clinical and Translational Science
Award UL1-RR-024153), and the National Institutes of Health/National Institute of
Nursing Research/Center for Research in Chronic Disorders (P30-NR-03924)
Declarations of interest: “No potential conflicts of interest relevant to this article were
reported.”

Risk of bias

Bias Authors’ judgement Support for judgement

Random sequence generation (selection Low risk “randomized using a minimization algorithm.”

bias)

Allocation concealment (selection bias) Unclear risk Not described

Blinding of participants and personnel High risk Blinding of participants and personnel not feasible

(performance bias)

All outcomes

Blinding of outcome assessment (detection Unclear risk Blinding of outcome assessors not specified. Data collec-

bias)

All outcomes

tion for some outcomes used self-administered computer
programme. It was not clear how lack of blinding would
affect the outcome assessment

Incomplete outcome data (attrition bias)
All outcomes

Unclear risk 109/113 girls recruited had complete data; numbers ran-
domised to each group not reported, nor the reasons for
incomplete data. Attrition at 12 months was 16% (18/
113)
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Charron-Prochownik 2013  (Continued)

Selective reporting (reporting bias)

Unclear risk Data presented in text and in figures (e.g. means with no
measure of variance). No access to trial registration/pro-
tocol to further assess whether all pre-specified outcomes
were reported as planned

Other bias

Unclear risk Manuscript reports “no significant demographic differ-
ences between groups at baseline” (relatively small sam-
ple; difficult to determine group differences, i.e. > 1
episode unprotected sex: 64% intervention group vs 36%
control group)

Fischl 2010

Methods

Randomised controlled trial

Participants

88 girls were randomised

Setting: 2 university-based diabetes clinics in the northeast section of the USA; dates of
recruitment not clear

Inclusion criteria: adolescent gitls, aged 13-19.9 years, with type 1 diabetes
Exclusion criteria: not described

Interventions

Intervention group (n = 43): READY-Girls

Standard care plus evidence-based, theory-driven preconception counselling programme
tailored for teens with diabetes. The intervention raised awareness; provided information
about the effects of diabetes on reproductive health, puberty, sexuality and pregnancy;
focused on the benefits of preconception counselling in preventing unplanned preg-
nancies; enhanced communication skills. Adolescent girls viewed 2 CD-ROMs, read a
book version, and had a brief research nurse counselling session during 3 consecutive
diabetes clinic visits over a 9-month period. The first CD session provided information
on reproductive health and preconception care; the second included exercises to develop
communication and decision-making skills concerning pre-conception counselling; in
the third, the teens read a book with information that reinforced the information in the
CD:s; after sessions 2 and 3 the teens had a brief 1-on-1, face-to-face counselling session
with research nurses to answer questions about reproductive health and preconception
care

Control group (n = 45): teens received usual care provided in the paediatric diabetes
clinics, involving quarterly (every 3 months) clinic visits

All adolescent girls: during the first sessions, all teens read a March of Dimes brochure
on preconception care

Outcomes

Cognitive, psychosocial and behaviour outcomes based on the Expanded Health Belief
Model: reproductive health and preconception counselling knowledge and attitudes; in-
tentions and actual behaviours regarding initiating preconception counselling discussion
with the healthcare team and preventing unplanned pregnancies; resource utilisation
and cost of the intervention; short-term clinical outcomes and likely long-term clinical
outcomes

Outcomes were assessed at 4 sessions with self-administered questionnaires (baseline, 3
months, 6 months and 9 months)
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Fischl 2010 (Continued)

Note: Thurheimer 2016 pooled data from Charron-Prochownik 2008 and Fischl 2010,
and reported on: general risk-taking behaviours, condom use, and sexually transmitted

infections

Notes Funding: supported by the American Diabetes Association Clinical Research Award (7-
02-CR-006), the General Clinical Research Center of Children’s Hospital of Pittsburgh
(M01 RR0084), the Pediatric Clinical and Translational Research Center (NIH/NCRR/
CTSA UL1 RR024153), and the National Institutes of Health/National Institute of
Nursing Research/Center for Research in Chronic Disorders (P30NR03924)

Declarations of interest: “No potential conflicts of interest relevant to this article were

reported.”

Risk of bias

Bias Authors’ judgement

Support for judgement

Random sequence generation (selection Unclear risk

bias)

“randomized-controlled repeated measures design” “were
randomized.”

Allocation concealment (selection bias) Unclear risk

Not described

Blinding of participants and personnel High risk
(performance bias)
All outcomes

Blinding of participants and personnel not feasible

Blinding of outcome assessment (detection Unclear risk
bias)

All outcomes

Blinding of outcome assessors not specified. Data collec-
tion for some outcomes used self-administered question-
naires. It was not clear how lack of blinding would affect
the outcome assessment

Incomplete outcome data (attrition bias) ~ Low risk
All outcomes

1/88 of the teens dropped out of the intervention group.
Note: Thurheimer 2016 presented pooled data from
Charron-Prochownik 2008 and Fischl 2010, and re-
ported on outcomes at 3 months for 136/141 (96%) par-
ticipants across the 2 trials; Thurheimer 2016 reported
that attrition of 28/136 (21%) participants occurred for
3-month follow-up; it is not clear how many participants
were lost from each group, and how missing data were
handled: “It was assumed that the data were missing at
random as related to the developmental age of the sub-
jects and not to the outcome variables being studied...
Because the goal of the study was to examine the risk-
taking behaviors of these particular subjects rather than
all adolescents in general, missingness is considered ig-
norable and therefore missing at random. This allowed
for a more unbiased estimation to be made through ob-
served data within each group... It was expected that the
subjects would be independent from one study to the
next, and since analysis of the same subjects was being
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Fischl 2010 (Continued)

tested longitudinally, the data were highly correlated.”

Selective reporting (reporting bias) Unclear risk Not possible to confidently assess with no access to trial
protocol, though data not fully reported in a way that
allows them to be included in meta-analyses

Other bias Unclear risk Baseline characteristics were not presented (only some
summary characteristics across the total population);
“There were no significant differences in demographic
variables between the two group”

Abbreviations: HbAlc: glycated haemoglobin; READY-Girls: Reproductive-health Education and Awareness of Diabetes in Youth for
Girls

Characteristics of excluded studies /[ordered by study ID]

Study Reason for exclusion

DCCT 1996 All women planning pregnancy or who become pregnant received the same preconception care

Mathiesen 2007  Trial evaluated different types of insulin rather than preconception care

Mathiesen 2012 Trial evaluated different types of insulin rather than preconception care

Characteristics of ongoing studies /[ordered by study ID]

NCT01788527
Trial name or title Continuous glucose monitoring in women with type 1 diabetes in pregnancy trial (CONCEPTT)
Methods Randomised controlled trial
Participants Inclusion criteria: clinical diagnosis of type 1 diabetes and using daily insulin therapy for > 1 year; age 18-40
years; insulin regimen involving either the use of an insulin pump or multiple daily injections of insulin (> 3
shots/d) (women using premixed fixed doses of insulin at the time of enrolment not eligible); insulin regimen
must be stable for > 4 weeks (i.e. on multiple insulin injections or on insulin pump) prior to randomisation;
no plan to be moving out of the area of the clinical centre during the next year, unless the move will be to an
area served by another study centre; informed signed consent
Specific inclusion criteria to the respective groups
Pre-pregnancy: women who are planning pregnancy and wish to optimise glycaemic control before concep-
tion
Pregnancy: < 13 weeks’ and 6 days’ gestation at time of randomisation: live singleton fetus; dating ultrasound
done to confirm gestational age, viability and rule out multiples
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NCT01788527 (Continued)

Exclusion criteria: type 2 diabetes; GDM; previous participation in the study; estimated GFR < 60 mL/min/
1.73; presence of a significant medical disorder or use of a medication such as oral glucocorticoids that in
the judgment of the investigator will affect the wearing of the sensors or the completion of any aspect of the
protocol; inpatient psychiatric treatment in the past 6 months; subjects using premixed fixed doses of insulin
at the time of enrolment

Specific exclusion criteria to the respective groups

Pre-pregnancy: HbAlc < 7.0% or > 10.0%

Pregnancy: HbAlc < 6.5% or > 10.0%; known current higher order pregnancies; known potentially major
fetal anomaly

Interventions Intervention: CGM with device
Control: no intervention, standard of care, home glucose monitoring
Outcomes Primary outcomes: glycaemic control in pre-pregnant group (glycaemic control as measured by HbAlc at

24 weeks or at conception. If the woman becomes pregnant, HbAlc will be measured post-confirmation of
a positive pregnancy test and will contribute to the primary outcome); glycaemic control in pregnant group
(glycaemic control as measured by HbA1lc at 34 weeks’ gestation. In women who do not progress to 34 weeks’
gestation, the latest measured HbAlc will be used to contribute to the primary outcome)

Secondary outcomes: time in target in pre-pregnant group; time in target and HbAlc in pregnant group;
hypertension; caesarean section; weight gain; area under the curve for blood sugars; severe, moderate, mild
hypoglycaemia; glucose variability; length of hospital stay; infant birthweight > 90th centile; pregnancy
loss; preterm birth; birth injury; shoulder dystocia; neonatal hypoglycaemia; hyperbilirubinaemia; respiratory
distress syndrome; NICU admission; cord blood gas pH < 7.0; hyperinsulinaemia; composite fetal outcome;
sum of skin folds > 90th centile; other anthropometric measures

Starting date

Study start date: March 2013
Estimated completion date: July 2017

Contact information

Denice Feig, Mount Sinai Hospital, New York

Notes

Estimated enrolment: 325

NCT02508779

Trial name or title

BGAT (Blood Glucose Awareness Training) for users who might become pregnant (Bump2Be)

Methods Randomised controlled trial
Participants Inclusion criteria: diagnosed with type 1 diabetes mellitus for > 1 year; either actively trying to get pregnant

or planning to become pregnant in the 12 months following enrolment in this study: own and routinely use
a blood glucose memory meter; measure blood glucose > 2 times/d; able to download personal blood glucose
meter onto a computer; able to read and speak English; able to provide informed consent; have regular access
to a computer and the internet, be able to view the website content independently; reside in the USA
Exclusion criteria: residents of another country; unable to travel for blood work

Interventions Intervention: Bump2Be blood glucose awareness training for pregnancy or preconception
Control: routine care provided by woman’s medical team
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NCT02508779 (Continued)

Outcomes

Primary outcomes: reduced frequency of extreme blood glucose (as defined by the low and high blood
glucose index); reduced consequences of extreme blood glucose (e.g. diabetic ketoacidosis)

Seondary outcomes: improved estimation of blood glucose; improved detection of low and high blood
glucose; reduced fear of hypoglycaemia; reduced extreme avoidance of hyperglycaemia; improved well-being;
improved internal locus of control

Starting date

Study start date: July 2015
Estimated study completion date: October 2016

Contact information

Lee M Ritterband, University of Virginia Behavioral Health and Technology Laboratory, USA

Notes

Estimated enrolment: 58

NTR2742

Trial name or title

Improving preconceptional sub-optimal glycaemic control in type 1 diabetes using RealTime Continuous
Glucose Monitoring (RT-CGMS): a randomised clinical trial

Methods

Randomised controlled trial

Participants

Inclusion criteria: diagnosed with diabetes mellitus 1 for > 1 year (diagnosis < 30 years of age and anti-
GAD antibodies and/or experienced ketoacidosis); insulin pump (connectable with or changeable in a RT-
CGMS device of Medtronic) for at least 3 months; reliable performance of SMBG at least 5 times/d for at
least 5 d/week; child wish; stable HbAlc 7.0-7.7 (53-61 mmol/mol): if consecutive values (2 months) show a
decrease, this decrease is accepted up to (including) 0.5% (5 mmol/mol); age 18-41 years; willing to (woman
herself) and capable of (as estimated by treating doctor) using RT-CGMS; able to read and speak Dutch;
written informed consent; internet access (uploading results sensor)

Exclusion criteria: co-existent medical problems that would interfere with study participation; use of med-
ication that could influence glycaemic control (for example corticosteroids) in last 3 months; > 2 severe
hypoglycaemia in the last 6 months (defined as an episode of hypoglycaemia resulting in seizure or coma or
the use of glucagon or intravenous glucose for recovery)

Interventions

Intervention: RT-CGM system every other week for 4 months (intervention group)
Control: standard extensive care with 2 times a blind CGM system measurement of 48 h (control group)

Outcomes

Primary outcome: absolute reduction in HbAlc (HbAlc at the end of study versus HbAlc at inclusion)
Secondary outcomes: severe hypoglycaemia; women with a fall in HbAlc of > 0.4% (> 5 mmol/mol)
; women that reach target HbAlc (< 7.0% or < 53 mmol/mol); time to reach target HbAlc (< 7.0% or
< 53 mmol/mol); numbers of consultations (at the clinic, by telephone, by email); change in glycaemic
variability; composite end point: reduction of HbA1 > 0.4% (> 5 mmol/mol) without an episode of severe
hypoglycaemia; frequency of use RT-CGMS; fear of hypoglycaemia; quality-of-life; satisfaction with the
device

Starting date

Planned start date: 1 March 2011
Panned completion date: 1 September 2012

Contact information

Dr LBEA Hoeks, University Medical Centre, Utrecht
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NTR2742 (Continued)

Notes Estimated enrolment: 20

Abbreviations: CGM: continuous glucose monitoring; GAD: glutamic acid decarboxylase; GDM: gestational diabetes mellitus; GFR:
glomerular filtration rate; HbAlc: glycated haemoglobin; NICU: neonatal intensive care unit; RT-CGMS: real-time continuous
glucose monitoring system; SMBG: self-monitoring of blood glucose
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DATA AND ANALYSES

Comparison 1. Preconception care versus standard care for diabetic women

No. of No. of
Outcome or subgroup title studies participants Statistical method Effect size
1 Pregnancy 1 109 Risk Ratio (M-H, Fixed, 95% CI) 0.0 [0.0, 0.0]
2 Behaviour changes associated 1 Mean Difference (IV, Fixed, 95% CI) Subtotals only
with the intervention
2.1 Inidating discussions 1 87 Mean Difference (IV, Fixed, 95% CI) 0.40 [-0.02, 0.82]

about preconception
counselling and reproductive
health with diabetes healthcare
team: 9-month follow-up

Analysis 1.1. Comparison | Preconception care versus standard care for diabetic women, Outcome |

Pregnancy.

Review: Preconception care for diabetic women for improving maternal and infant health

Comparison: | Preconception care versus standard care for diabetic women

Outcome: | Pregnancy

Study or subgroup Preconception care Standard care Risk Ratio Weight Risk Ratio
n/N n/N M-H Fixed,95% Cl M-H,Fixed,95% CI
Charron-Prochownik 2013 0/51 0/58 Not estimable
Total (95% CI) 51 58 Not estimable
Total events: O (Preconception care), O (Standard care)
Heterogeneity: not applicable
Test for overall effect: not applicable
Test for subgroup differences: Not applicable
0.0l 0.1 | 10 100

Favours preconception care

Favours standard care
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Analysis 1.2. Comparison | Preconception care versus standard care for diabetic women, Outcome 2
Behaviour changes associated with the intervention.

Review: Preconception care for diabetic women for improving maternal and infant health
Comparison: | Preconception care versus standard care for diabetic women

Outcome: 2 Behaviour changes associated with the intervention

Mean Mean
Study or subgroup Preconception care Standard care Difference Weight Difference
N Mean(SD) N Mean(SD) IV/Fixed,95% Cl IV,Fixed,95% Cl

I Initiating discussions about preconception counselling and reproductive health with diabetes healthcare team: 9-month follow-up
Fischl 2010 42 1.4 (09721) 45 | (1.0062) 100.0 % 040[-0.02,0.82]

Subtotal (95% CI) 42 45 100.0 % 0.40 [ -0.02, 0.82 ]
Heterogeneity: not applicable

Test for overall effect: Z = 1.89 (P = 0.059)

4 2 0 2 4

Favours preconception care Favours standard care
WHAT’S NEW
Date Event Description
31 January 2017  New search has been performed Searched updated. Methods updated, including two

"Summary of findings’ tables. One new author (Emily
Shepherd) was involved in this update

We have updated our primary and secondary review out-
comes to be in line with those standard outcomes that are/
will be used in other Cochrane Pregnancy and Chilbirth
diabetes in pregnancy reviews (which we have adapted,
as appropriate)

31 January 2017 New citation required and conclusions have changed Two new trials included (Charron-Prochownik 2013;
Fischl 2010). Additional outcome data (predominately
narrative) for: pregnancy; behaviour changes associated
with the intervention; women’s views of the intervention;
glycaemic control; costs associated with the intervention
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HISTORY

Date Event Description

10 January 2011  Amended Contact details updated.

CONTRIBUTIONS OF AUTHORS

In this update of the review Emily Shepherd, assessed studies for eligibility and extracted data. Emily Shepherd drafted the first version
of the update and all review authors made comments on subsequent drafts and contributed to the final version.

In the previous version of this review Joanna Tieu and Philippa Middleton assessed studies for inclusion and extracted data. Caroline
Crowther also consulted on study inclusion and data extraction. The review was written by Joanna Tieu with help and regular feedback
from Caroline Crowther and Philippa Middleton.

Joanna Tieu researched and wrote the protocol with aid and regular feedback from Professor Caroline Crowther and Philippa Middleton.
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Caroline A Crowther: none known.

Emily Shepherd: none known.

SOURCES OF SUPPORT

Internal sources
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Australia.
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e NIHR: National Institute for Health Research, UK.
NIHR Cochrane Programme Grant Project: 13/89/05 - Pregnancy and childbirth systematic reviews to support clinical guidelines
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DIFFERENCES BETWEEN PROTOCOL AND REVIEW
In this update of the review:

e we have updated our primary and secondary review outcomes to be in line with those standard outcomes that are/will be used in
other Cochrane Pregnancy and Chilbirth diabetes in pregnancy reviews (which we have adapted, as appropriate);

e we have updated the methods in line with those in the standard template used by Cochrane Pregnancy and Childbirth;

e we have used the GRADE approach to assess the quality of the body of evidence and we have included ’Summary of findings’
tables.

INDEX TERMS

Medical Subject Headings (MeSH)

*CD-ROM; Diabetes Mellitus, Type 1 [blood; *therapy]; Diabetes Mellitus, Type 2 [blood; *therapy]; Hemoglobin A, Glycosylated
[metabolism]; Intention to Treat Analysis; Patient Education as Topic [methods]; Preconception Care [*methods]; Randomized Con-

trolled Trials as Topic

MeSH check words

Adolescent; Female; Humans; Pregnancy; Young Adult
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