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ARTICLE INFO ABSTRACT

Article history: Aims: Women with gestational diabetes mellitus (GDM) have a high risk of future diabetes,
Received 29 December 2013 which can be prevented with lifestyle modification. Prior diabetes prevention programmes
Received in revised form in this population have been limited by lack of adherence. The aim of this study is to
27 March 2014 evaluate readiness for behaviour change at different time points after GDM diagnosis and
Accepted 20 July 2014 identify barriers and facilitators, to inform a lifestyle modification programme specifically
Available online 26 July 2014 designed for this group. The objective of this paper is to present the rationale and method-

ological design of this study.

Keywords: Methods: The ongoing prospective cohort study has recruited a multi-ethnic cohort of 1353
Gestational diabetes mellitus women with GDM from 7 Ontario, Canada hospitals during their pregnancy. A questionnaire
Stage of readiness for lifestyle was developed to evaluate stage of readiness for behaviour change, and sociodemographic,
change psychosocial, and clinical predictors of healthy diet and physical activity. Thus far, 960
Barriers women (71%) have completed a baseline survey prior to delivery. Prospective postpartum
Diabetes prevention follow-up is ongoing. We are surveying women at 2 time-points after delivery: 3-12 months

postpartum, and 13-24 months postpartum. Survey data will be linked to health care
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administrative databases for long-term follow-up for diabetes. Qualitative interviews were

conducted in a subset of women to gain a deeper understanding of barriers and facilitators

to lifestyle change.

Conclusions: Our study is a fundamental first step in effectively addressing diabetes preven-
tion in women with GDM. Our findings will aid in the design of a diabetes prevention
intervention specifically targeted to women with recent GDM, which can then be evaluated

in a clinical trial.

© 2014 Elsevier Ireland Ltd. All rights reserved.

1. Introduction

Gestational diabetes mellitus (GDM) is defined as carbohydrate
intolerance diagnosed or first recognised in pregnancy, and it
affects between 2% and 7% of pregnant women [1]. Although
90% of gestational diabetes cases resolve after delivery [2],
GDM is an early marker of diabetes susceptibility [2,3]. Women
with previous GDM have a seven-fold higher risk of diabetes
than women without GDM and almost 20% develop diabetes
within nine years after delivery [1,2,4]. Thus, women with
GDM represent a growing population of young women at
elevated risk for diabetes, for whom interventions to reduce
diabetes can be offered.

There is Level 1 evidence that diabetes can be prevented
with lifestyle modification in high-risk populations [5,6]. To
help reduce the risk of diabetes in women with GDM,
guidelines recommend that all women with GDM be coun-
selled regarding lifestyle modification, including dietary
changes and increased physical activity [7,8]. However, there
is limited evidence regarding the effectiveness of lifestyle
modification in women with recent GDM. Three lifestyle trials
in this population have been published, which have demon-
strated limited benefit on metabolic outcomes [9-11]. The lack
of benefits may be partly because of low adherence rates and
failure to produce meaningful behaviour change. The larger
DEBI trial evaluated the benefits of a telephone-based diet,
exercise and breastfeeding intervention on postpartum
weight loss in 197 women [11]. While retention in that study
was high, differences in weight loss between the intervention
and control arms were modest. Indeed, exercise rates did not
differ between groups and women reported many barriers
such as child care, low family support, and return to work [11].
Although lifestyle modification programmes have been shown
to be effective in preventing diabetes in older populations,
interventions in women with recent GDM may need to be
adapted to address their unique barriers to behaviour change
in order to optimise adherence.

Evidence supports the notion that new mothers in general
have difficulty maintaining a health-promoting lifestyle.
Women of all ages are less physically active than men [12]
and mothers of young children have the lowest rates of
exercise [13]. New mothers may face several psychosocial
barriers to achieving and maintaining a healthy lifestyle.
Studies have shown that postpartum women report difficulty
adopting a healthy lifestyle because of lack of time [9,14,15],
lack of child care [14,16], low social/family support
[14,15,17,18], and low self-efficacy [14]. In addition, new
mothers may not be ready to make lifestyle changes in the

postpartum period when child rearing responsibilities become
a priority [19]. Only one small cross-sectional study has
examined readiness for lifestyle change specifically in women
with GDM, and found that most women were in a ‘pre-action’
stage of change in the first postpartum year [20]. They may be
more ready to make changes at a later stage, once the
demands of new motherhood subside and they have reached a
more stable lifestyle.

Women with GDM are more likely to have obesity and
lower activity rates pre-pregnancy than those without GDM
[21], and may face additional socio-cultural barriers to lifestyle
modification [22]. Studies have shown that less than half of
women with recent GDM engage in sufficient physical activity
[14] or report adequate fruit and vegetable consumption [23].
Less than 30% of women with GDM identified themselves at
high risk of future diabetes [24,25]. One study found that those
women with greater risk perception were more likely to
modify their behaviour [24]. Certain ethnic groups are also
disproportionately affected by GDM and have higher rates of
glucose intolerance following pregnancy [26]. A recent
Canadian study showed that the age-adjusted prevalence of
GDM was 41% higher among Chinese women and 145% higher
among South Asians compared with other Canadian women
[3]. Ethnic minority women may face additional challenges to
behavioural change. Research has shown that ethnic women,
particularly those of Afro-Caribbean and Latino origin in the
United States, are less physically active and more reluctant to
change their diet upon having a diagnosis of GDM [27]. South
Asian women also exhibit lower levels of physical activity and
less healthy dietary choices compared to the general popula-
tion [28].

Given that a significant number of women with GDM
progress to diabetes within the first decade after delivery [2],
early intervention is crucial for the prevention of diabetes.
However, a better understanding of the barriers to behaviour
change during the postpartum period is needed to inform the
development of lifestyle interventions. Identifying the stage of
readiness for lifestyle change at different time-points is
particularly important, in order to develop counselling
strategies that will optimise adherence [20]. Before being
ready to make lifestyle changes, women also need to know the
risk factors for diabetes, perceive themselves as being “high
risk”, and understand the lifestyle changes that they need to
make. Women also need to have resources, motivation, self-
efficacy, and support to initiate and maintain lifestyle
changes. Our lack of understanding of the factors associated
with diabetes prevention practices in women with recent GDM
remains an obstacle to appropriate and focused preventive
postpartum care.
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