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Key Messages

� Women with gestational diabetes (GDM) are at elevated risk of subsequent type 2 diabetes, which can be prevented with health
behaviour interventions.

� Health behaviour interventions in women with recent GDM have shown limited effectiveness due to low participation and
adherence.

� A customized health behaviour program that accommodates parenting barriers may be more feasible for women with recent GDM.
� A home-based coaching program customized for women with gestational diabetes mellitus is associated with >70% participation,
adherence and satisfaction.

� This postpartum program can be feasibly delivered by trained diabetes educators without additional health-care resources.
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Objective: Our aim in this study was to evaluate the feasibility of a home-based diabetes prevention
program, delivered by interdisciplinary certified diabetes educators (CDEs), and customized for post-
partum women with recent gestational diabetes mellitus (GDM).
Methods: This pilot randomized trial recruited women with GDM from 24 to 40 weeks gestation from
4 centres, and trained 10 CDEs in behaviour coaching, physical activity (PA) and low glycemic index
education. Women were randomized after 3 months postpartum to standard care (1 visit) or 1 of 3
24-week coaching interventions (1 visit and 12 telephone calls): i) PA and diet, ii) PA only or iii) diet only.
Feasibility outcomes included recruitment, retention, adherence and satisfaction.
Results: Of 1,342 eligible patients, 392 were actively invited (29.3%) and 227 (16.9%) consented. Of these,
149 (65.6%) were randomized postpartum, of whom 131 (87.9%) started the program and 105 (70.5%)
attended the final assessment. Intervention arm participants completed a median 75% (interquartile
range, 50% to 92%) of telephone calls. Visit and call duration were a mean 71.4 (standard deviation, 13.8)
and 18.1 (standard deviation, 6.5) minutes, respectively. Participants reported excellent/very good
satisfaction 73% of the time, and 87% would recommend the program to others.
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diabète gestationnel
intervention sur les habitudes de vie
Conclusions: A home-based diabetes prevention program customized for postpartum women with GDM
can be feasibly delivered by CDEs, and it is associated with >70% retention, adherence and satisfaction.

� 2019 Canadian Diabetes Association.
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r é s u m é

Objectif : L’objectif dans notre étude était d’évaluer la faisabilité d’un programme de prévention du

diabète réalisé à domicile, offert par des éducateurs interdisciplinaires agréés en diabète (EAD), et adapté
aux femmes durant la période post-partum ayant récemment souffert de diabète sucré gestationnel
(DSG).
Méthodes : Cet essai pilote randomisé a recruté dans 4 centres des femmes enceintes de 24 à 40 semaines
atteintes de DSG et a formé 10 EAD à l’accompagnement comportemental, à l’activité physique (AP) et à
la sensibilisation au faible indice glycémique. Les femmes ont été réparties aléatoirement 3 mois après
l’accouchement pour suivre des soins standards (1 visite) ou suivre 1 de ces 3 interventions d’accom-
pagnement de 24 semaines (1 visite et 12 appels téléphoniques) : i) AP et alimentation, ii) AP seulement
ou iii) alimentation seulement. Les résultats de cette étude de faisabilité comprenaient l’évaluation du
recrutement, du maintien dans le programme, de l’adhésion et du niveau de satisfaction.
Résultats : Des 1 342 patientes admissibles, 392 ont été activement sollicitées (29.3%) et 227 (16.9%) ont
donné leur consentement. De ce nombre, 149 (65.6%) étaient des femmes en période post-partum
sélectionnées aléatoirement, dont 131 (87.9%) ont commencé le programme et 105 (70.5%) ont partic-
ipé à l’évaluation finale. Les participantes du groupe d’intervention ont répondu en moyenne à 75% des
appels téléphoniques (écart interquartile, de 50% à 92%). La durée moyenne de la visite et de l’appel était
respectivement de 71.4 minutes (écart-type, 13.8) et 18.1 minutes (écart-type, 6.5). Les participantes se
sont dits extrêmement satisfaites/très satisfaites 73% du temps, et 87% recommanderaient le programme
à d’autres personnes.
Conclusions : Un programme personnalisé de prévention du diabète à domicile pour les femmes post-
partum atteintes de DSG peut facilement être proposé par les EAD, sachant qu’il est associé à un taux
de rétention, d’adhésion et de satisfaction >70%.

� 2019 Canadian Diabetes Association.
Introduction

Gestational diabetes mellitus (GDM) affects approximately 6% of
Canadian women (1,2). Although GDM is characterized as a tran-
sient condition, which resolves after the infant is born, womenwho
have been diagnosed with GDM have a 7-fold higher risk of type 2
diabetes mellitus (T2DM) after pregnancy (3‒6). Behaviour modi-
fication, including nutrition and physical activity (PA) education,
has been proven to reduce diabetes diagnosis by up to 58% in high-
risk groups (7,8), including inwomenwith a remote history of GDM
(9). The Diabetes Canada Clinical Practice Guidelines recommend
that all womenwith GDM receive counselling and support for risk-
reduction-oriented behaviour (2).

As 20% of women with GDM are diagnosed with T2DM by
10 years of delivery (4), early intervention with a suitable T2DM
prevention program is essential to improve health outcomes.
However, this population may be difficult to engage in postpartum
education due to transitions in care and competing demands of
motherhood. To date, behaviour-based clinical trials inwomenwith
recent GDM have yielded mixed results and most were limited by
low participation and insufficient ability to show meaningful
behaviour change (10‒12). New mothers report many barriers to
healthy behaviours, including fatigue, time and childcare (13,14),
making them vulnerable to unhealthy habits and weight gain
during the postpartum period (15). Thus, although behaviour
interventions are effective at reducing T2DM in other populations,
novel approaches are needed in women with recent GDM to
accommodate their unique circumstances and maximize
participation.

In that context, we sought to create an intervention that inte-
grates evidence-based customized nutrition and PA education
with proven behaviour change techniques, while optimizing
feasibility and accessibility for new mothers. The Avoiding
Diabetes After Pregnancy Trial in Moms (ADAPT-M) is a 6-month
T2DM prevention program specifically designed for women with
recent GDM that embodies principles of women’s health, including
accessibility, empowerment and collaborative planning (16), and
applies coaching strategies to optimize behaviour change (17). The
ADAPT-M program was modelled after the Women’s Cardiovas-
cular Health Initiative (WCHI) at Women’s College Hospital, a
6-month cardiac rehabilitation and primary prevention program
for high-risk women (16,18), and informed by Diabetes Canada
Clinical Practice Guidelines (2,19), the Stanford Patient Education
Research Centre Self-management Program (18) and Health
Coaching Australia (20). The program was developed collabora-
tively with input from patients and a range of educators, health-
care providers, scientists and other stakeholders.

ADAPT-M uses a home-based approach with telephone-based
sessions to enhance flexibility and convenience, and to support
women in their efforts to make sustainable health behaviour
changes within their home or community. Regular scheduled
phone calls with an assigned coach are used to promote behaviour
change using Motivational Interviewing (MI) (21), goal-setting and
action planning (22). As an initial step, we conducted an earlier
study of the WCHI cardiac rehabilitation program in 18 postpartum
patients with recent GDM. Women were coached via telephone to
meet a minimum 150 minutes per week of moderate aerobic
activity through resources within their home or community. We
found that 79% were adherent to coaching sessions and 71% ach-
ieved the recommended physical activity goal by 6 months. The
program was also associated with high satisfaction and signifi-
cantly improved exercise capacity (23).

Several adaptations were made to the WCHI cardiac rehabili-
tation program to enhance its applicability to postpartum women
with recent GDM. First, the physical activity education incorporates
exercises and resources for new mothers (postnatal activities,
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stroller walking, mom with baby exercises, etc) and modified
abdominal exercises to accommodate postpartum changes. Second,
we added nutrition education. To enable expansion and sustain-
ability of program delivery, existing resources within community
diabetes education programs (DEPs) were leveraged. Certified
diabetes educators (CDEs) within community DEPs were trained to
deliver the program as ADAPT-M coaches. The objective of this pilot
phase of a larger randomized, controlled trial (RCT) was to evaluate
the feasibility of the ADAPT-M program to recruit and retain
women with GDM and to be delivered by trained CDEs within
existing community DEPs. Furthermore, as we found high adher-
ence and satisfaction in our preliminary cardiac rehabilitation
study that focused on physical activity, we were interested in
further testing the feasibility of interventions focused on PA only
compared to those combined with nutrition education or those
focused only on nutrition.

Methods

Study design

This 2�2 factorial prospective, randomized, open-label, pilot
study grouped participants into 1 of 4 study arms: 1) coaching with
PA education, either by a i) registered kinesiologist or ii) CDE; 2)
coaching with low glycemic index (GI) education by a CDE; 3)
coaching with combined PA and low-GI diet education by a CDE;
and 4) diabetes prevention counselling by a CDE (standard care)
(24). Women in the PA arm were randomized to receive PA
coaching from a kinesiologist or CDE, to determine whether
coaching by a trained CDE nurse or dietitian is as effective for PA
behaviour change compared with delivery by a kinesiologist.

Study population

The study population included postpartum women with a recent
history of GDM recruited from 4 hospital sites in Toronto. Patients’
inclusion criteria were age �18 years, ability to speak and understand
English, a GDMdiagnosis during themost recent pregnancy according
to the Diabetes Canada diagnostic criteria (a 1-hour plasma glucose
[PG] �11.1 mmol/L after a 50-g glucose challenge test, or a fasting PG
of �5.3 mmol/L, a 1-hour PG of �10.6 mmol/L and/or a 2-hour PG of
�9.0 mmol/L after a 75-g oral glucose tolerance test after 24 weeks
gestation) (2) and willingness to provide informed consent and
comply with the study protocol. The exclusion criteria were T1DM or
T2DM diagnosis prior to pregnancy, any obstetrical/perinatal com-
plications or major illnesses that may interfere with participation,
simultaneous participation in clinical drug trials, history of cardio-
vascular disease or electrocardiogram abnormalities, new pregnancy
during the study period, any illnesses affecting carbohydrate digestion
or metabolism, treatment with antihyperglycemic medication
postpartum and any other factors that may limit participant
adherence in the opinion of the principal investigator.

ADAPT-M training

A total of 10 CDEs (8 registered dietitians and 2 registered
nurses) and 1 registered kinesiologist were trained as coaches to
deliver the ADAPT-M program. Coaches attended 2 half-day ses-
sions that covered behaviour change strategies, home-based tele-
phone coaching, PA and low-GI education. All coaches in this study
had received training in MI. For ADAPT-M, they attended a work-
shop with a certified MI trainer and a standardized patient to
practice MI and other behaviour coaching strategies. Workshops
also addressed issues specific to postpartumwomen, such as sleep,
breastfeeding, pelvic floor health and diastasis rectus abdominis,
which can be a common barrier to exercise in postpartumwomen;
that is, some abdominal core and resistance training exercises
should be avoided as this may worsen the condition, and diastasis
rectus abdominis may be corrected via referral to community
physiotherapy (25). Coaches were trained with novel education
tools on low-GI nutrition counselling and received ongoing support
from a registered dietitian. As evidence indicates low self-efficacy
among CDEs in providing exercise counselling (26), CDEs received
training and ongoing support for PA from a registered kinesiologist.
All coaches received a detailed ADAPT-M coach training manual.

Trial procedures

Recruitment: Eligible women were invited to participate and pro-
vided informed consent during pregnancy. We used active and
passive recruitment strategies. Active recruitment involved clinic
staff identifying potential participants at weekly “Diabetes in
Pregnancy” clinics at 4 Toronto hospitals, who were then invited by
a research assistant to participate in the trial and provide informed
consent. Passive recruitment strategies included presentations by
study staff at weekly group GDM classes, and study brochures were
given to all GDM patients. Women were considered passively
recruited if they contacted us via e-mail or telephone during
pregnancy or within the first 12 weeks postpartum and were
consented to participate in the study.

Randomization and study procedures: After a run-in period until
4 to 6 weeks after delivery, consented participants were
contacted for rescreening and were invited to attend a baseline
assessment within 12 to 24 weeks postpartum. They were
randomized using a web-based automated randomization
system in a 2:1:1:1 allocation to 1 of 3 intervention arms
(coaching with PA education only [CDE or kinesiologist], with
low-GI education only [CDE] or with combined PA and low-GI
diet education [CDE]) or were given standard care. The baseline
assessment included an interviewer-administered survey for
demographic and clinical history and the Edinburgh Postpartum
Depression Scale to screen for depression (27), physical
measures (blood pressure, weight, height, waist circumference,
percent body fat using a handheld body fat analyzer), a venous
fasting oral glucose tolerance test (OGTT) and glycated
hemoglobin to test for dysglycemia (T2DM or prediabetes) (2)
and a graded exercise treadmill test using the standard Bruce
protocol to test for fitness (estimated peak oxygen consumption
in metabolic equivalents [METs]).

Intervention period: During the 24-week intervention period, all
participants attended 1 in-person education visit with their
ADAPT-M coach (week 1). Women randomized to an intervention
arm then received 12 scheduled telephone sessions to cover arm-
specific educational topics and coaching. The telephone sessions
occurred weekly on weeks 2 through 8, then on a tapering
schedule on weeks 10, 12, 16, 20 and 24. Women randomized to
standard care received education and a handout regarding post-
GDM guidelines (2), but did not receive coaching or telephone
follow up. After completion of the intervention period,
participants attended a final health assessment to assess
effectiveness of the program, which will be evaluated and
reported separately as part of a larger effectiveness trial. All
participants completed regular diet and PA records and
questionnaires to evaluate behavioural outcomes at baseline,
12 weeks and final assessment. Strategies to optimize retention
of participants included child-minding services during study
visits; flexible scheduling of coaching calls; a gift card after study
completion; and a midstudy phone call by study staff to complete
diet and physical activity questionnaires, review their study
progress and satisfaction and schedule their final assessment.
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ADAPT-M education

PA education: Currently, there are no specific exercise guidelines for
postpartum women with recent GDM. The 2018 Diabetes Canada
Guidelines continue to promote an “over-the-counter” prescription
using the Canadian Physical Activity Guidelines (28), and the Society
of Gynecologists of Canada also promotes PA during pregnancy and
in the postpartum period (25). Participants were given PA education
based on Canadian guidelines to reach a minimum of 150minutes of
moderate aerobic activity (or 75minutes of vigorous aerobic activity)
and 2 days of strength training per week (28), incorporating the FITT
principle (frequency, intensity, time, type) (29), and goals were
customized for their preferences, resources and baseline fitness.
Women were provided with exercise instructional photos using
body weight and/or resistance bands focused on exercises for
major muscle groups (29), and also included modified exercises
while holding their baby.

Low-GI diet education: Although standard low-calorie diets have
been associated with prevention of T2DM, evidence suggests that a
low-GI dietary pattern may be more effective for glycemic control
and is associated with greater dietary adherence and increased
feelings of self-efficacy in T2DM (30,31). For persons without
diabetes, low-GI diets are associated with better insulin sensitivity,
beta-cell function and weight loss than conventional diets (32,33),
including in postpartum women with recent GDM (34). A low-GI
diet approach may also be easier to adopt and sustain than a low-
calorie diet for postpartum women who are breastfeeding, due to
their higher caloric needs. Novel evidence-based low-GI education
tools and materials developed by members of our team (31,35)
were adapted for study participants. Participants in the study were
counselled to layer low-GI education on top of general nutrition
recommendations, which includes recommendations for Canadians
on healthy eating using Canada’s Food Guide (36), Diabetes Canada
Clinical Practice Guidelines (2,19) and the Plate Method (37).
Participants were advised to substitute at least one high-GI food
with a low-GI food option at each meal and snack, and food
choices were customized to their preferences, dietary restrictions
and resources. Other weekly topics included heart-healthy eating,
healthy protein sources, healthy snack ideas, eating for pre- and
postexercise and fibre intake.

Feasibility outcomes

For the pilot phase of this randomized, controlled trial, we
identified feasibility outcomes of the intervention based on the first
3 components of the PIPE (penetration, implementation, partici-
pation, effectiveness) framework to evaluate effectiveness of health
improvement programs (38). Feasibility outcomes include recruit-
ment (penetration [invited/target population] and participation
[enrolled/invited]), retention (completed/enrolled), program
implementation metrics, program adherence and program satis-
faction. Program implementation and adherence data were
abstracted from coach logs and participant charts (program dura-
tion, length of visits and telephone sessions, number of sessions
completed). Program satisfaction was also evaluated based on
surveys administered to participants at study end, including
questions regarding their overall satisfaction and themost and least
liked components of the intervention.

Statistical analysis

Implementation data and baseline characteristics of participants
are summarized using descriptive statistics. Categorical variables
are reported as frequency and percent, whereas continuous vari-
ables are reported as mean and standard deviation (SD) or median
and interquartile range (IQR) for non-normally distributed vari-
ables. Recruitment and retention rates were calculated as a pro-
portion of eligible patients recruited, proportion of recruited
participants randomized, proportion of participants who
completed the trial and mean � SD monthly recruitment rate
(overall and per site). The proportion of calls completed (out of 12)
was calculated for each active arm participant and summarized
with descriptive statistics, and adherence was defined as
completing at �80% (10 of 12) of session calls. Multiple imputation
was used to adjust for missing visit and call duration data.

Research ethics

The study was approved by the research ethics board of
Women’s College Hospital and the institutional board at each study
site.

Results

Trial recruitment and retention

Trial recruitment and retention data are presented in Figure 1.
We identified 1,342 pregnant womenwho met eligibility criteria at
the 4 Toronto sites during the 26-month recruitment period. Of
these women, 396 (penetration 29.5%) were actively invited for
recruitment by study staff during GDM clinic visits. The remainder
were invited via passive recruitment involving ADAPT-M pre-
sentations during GDM education classes and distribution of study
brochures. Of the women actively invited, 169 (participation 42.6%)
were enrolled and provided informed consent; 58 (participation
4.3%) were enrolled through passive recruitment. A total of 227
(16.9%) were recruited from the eligible population at a mean � SD
recruitment rate of 8.7�6.9 women (2.37�1.67 per site) per month.
Of the women recruited during pregnancy, we were unable to
contact 32 (14.1%) of them for postpartum rescreening, 46 (20.3%)
were excluded or no longer interested and 149 (65.6%) were ran-
domized. Reasons for exclusion were T2DM diagnosis before the
rescreen, abnormalities on cardiac stress testing, health issues
preventing physical activity and dietary changes and a new preg-
nancy. After being randomized, 131 (87.9%) participants attended
their first ADAPT-M program visit (106 active arm participants, 25
standard care) and 105 (70.5%) participants were retained until the
final study visit. Themost common reasons for dropout were loss to
follow up or competing demands (e.g. childcare, return to work).

Baseline data of randomized participants

Baseline characteristics of participants are presented in Table 1;
data are not presented by study arm due to the small numbers.
There were 149 women who completed a baseline assessment at
16.5�4.3 weeks postpartum. They were 36.7�4.6 years of age,
70.5% were non-Caucasian, 20.1% had a prior history of GDM, 79.2%
were breastfeeding, 22.1% screened positive for postpartum
depression based on an Edinburgh Postnatal Depression Scale score
>10 (27) and 40.3% had dysglycemia (2.0% T2DM). Participants had
a mean body mass index (BMI) of 29.7�6.8 kg/m2, waist circum-
ference of 90.6�12.4 cm and METs of 9.7�1.9 mL/kg/min, repre-
senting an average fitness of 98% predicted exercise capacity for
mean age and sex (39).

Program implementation and participation

The program duration for all participants was 29.7�7.3 weeks.
For the 106 active arm participants who attended the first program
visit, the mean duration of the first visit was 71.4�13.8 minutes and
the telephone sessions each lasted a mean of 18.1�6.5 minutes



GDM paƟents at study sites 
N=1419

Enrolled via passive 
recruitment3

n=58 (4.3%)

Eligible for trial
n=1342 (94.6%)

Excluded1

n=77 (5.4%)

Physical acƟvity
n=60 (2:1)

Randomized
n=149 (65.6%)

Run-in: dropped-out / 
lost to follow up 

n=78 (34.4%)

Total enrolled n=227 (16.9% of 
eligible paƟents)

Did not aƩend first visit 
n=18 (12.1%)

Dropped-out / lost to 
follow up 

n=26 (17.4%)

AƩended final study visit
n=105 (70.5%)

Invited via acƟve recruitment2

n=396 (29.5% of target)

NutriƟon
n=29

Combined 
n=30

Standard care
n=30

AƩended first visit
n=131 (87.9%)

Completed 
n=43 (72%)

Completed
n=22 (76%)

Completed
n=23 (77%)

Completed
n=17 (57%)

Enrolled n=169 (42.6% of invited)

Figure 1. Consort diagram. Trial recruitment and retention data: 1Pregestational diabetes, non-English speaking; 2researcher invited patients in GDM clinic; and 3patients contacted
research team. GDM, gestational diabetes mellitus.
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(median, 17.6; IQR, 13.8 to 20.6). Participants completed a mean
8.1�3.5 or 67�30% of the 12 telephone sessions (median, 75%; IQR,
50% to 92%). There were 50 (47.2%) participants who adhered to at
least 80% of the scheduled sessions. Table 2 shows these data by
study arm; results were similar for the PA program delivered by
CDEs vs a kinesiologist (data not shown).

Intervention program satisfaction

Among active intervention participants who completed the final
assessment (N¼88), 73% reported satisfaction with the program as
excellent/very good, 22% as good and 5% as fair/poor. Of these, 97%
reported that they would definitely (87%) or maybe (10%) recom-
mend the program to others. The most commonly cited compo-
nents that were most liked by participants were the knowledge/
resources (39%) and working with a coach (29%); the least liked
components were completing diet and physical activity records
(27%) and blood tests (10%).

Discussion

This pilot study demonstrated that a 6-month T2DM prevention
program customized for postpartumwomen with recent GDM and
delivered by trained community CDEs, proved feasible with high
participation and retention. Although penetration of the target
population was modest at 17%, we successfully recruited almost
half of the eligible women who were actively invited, and >70% of
those randomized were retained in the study. Postpartum women
assigned to an intervention arm were able to complete a mean
two-thirds of the planned telephone sessions, and almost half



Table 1
Baseline characteristics of the 149 randomized trial participants

Mean (SD)*

or N (%)

Demographic and clinical characteristics
Gestational age at delivery (weeks) 38.3 (2.0)
Parity >1 81 (54.36%)
Time of study enrolment (weeks postpartum), median

(IQR)
15.6 (13.7‒17.7)

Age at study enrolment (years) 36.7 (4.6)
Non-Caucasian ethnicity 105 (70.5%)
South Asian 35 (23.5%)
East/Southeast Asian 27 (18.1%)
African/Caribbean 15 (10.1%)
Filipino 7 (4.7%)
Middle Eastern 6 (4.0%)
Othery 15 (10.1%)
Household income >CAN$60,000 94 (63.1%)
University education 116 (77.9%)
Family history of type 2 diabetes 82 (55.0%)
Personal history of GDM 30 (20.1%)
Breastfeeding 118 (79.2%)
Postpartum depression (EPDS >10 points) 33 (22.1%)

Physical and metabolic measures
Body mass index (kg/m2) 29.7 (6.8)
Waist circumference (cm) 90.6 (12.4)
Body fat (%) 36.2 (5.6)
Systolic blood pressure (mmHg) 108.7 (12.1)
Fasting BG (mmol/L) 5.0 (1.0)
OGTT 2-hour BG (mmol/L) 7.1 (2.6)
A1C (%) 0.054 (0.006)
Dysglycemia (diabetes or prediabetes) 60 (40.3%)
METs (mL/kg/min) 9.7 (1.9)
Age-predicted fitness (%) 98 (19.2)

A1C, glycated hemoglobin; BG, blood glucose; EPDS, Edinburgh Postpartum
Depression Scale; GDM, gestational diabetes mellitus; IQR, interquartile range;MET,
metabolic equivalent; OGTT, oral glucose tolerance test; SD, standard deviation.

* Unless stated otherwise.
y Hispanic, Aboriginal, Pacific Islander or mixed race.
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completed �80% of the sessions. Over 90% of participants rated
satisfaction with the program as good to excellent and would
recommend it to others. These findings suggest that this telephone-
based T2DM prevention program can successfully engage women
with recent GDM during a demanding life period, and can be
feasibly delivered within usual care.

Lifestyle modification programs have been associated with
T2DM prevention in high-risk groups (7,8), including in the sub-
group of women with a prior history of GDM in the Diabetes Pre-
vention Program (DPP) trial (9). it is unclear whether these results
can be applied to postpartumwomen with recent GDM, as women
in the DPP were older, already had impaired glucose tolerance and
were an average 12 years since their GDM pregnancy. A meta-
analysis of 15 lifestyle intervention trials in women with recent
GDM showed more limited effectiveness, with a modest 1.07-kg
weight difference and no significant decrease in T2DM (11). Insuf-
ficient participation and retention of patients and low adherence to
behavioural goals were cited as key barriers to effectiveness (10,11).
For instance, the Mothers After Gestational Diabetes in Australia
(MADGA) trial randomized over 500 Australianwomen at a mean 8
months since their GDM pregnancy to a group-based behaviour
program or usual care (40). Although they found a small significant
effect on weight loss, they noted poor adherence to sessions and
behaviour goals despite a retention rate of>70% (40). The GEM trial
embedded a DPP intervention within usual care and used tele-
phone coaching, and showed higher adherence rates than the
MAGDA trial and significant changes inweight and physical activity
after 12 months (41). We have shown that our low-intensity tele-
phone-based program is associated with comparable retention and
adherence rates in postpartum women with recent GDM as the
GEM trial. We note that adherence to telephone sessions was
greater in our study than in the MAGDA trial, which may be due to
their higher number of in-person visits (40). Our findings suggest
that virtual or telephone-based sessionsmay bemore accessible for
busy new mothers, with the potential to target a wider range of
patients. Although the translation of these results into effective
behaviour change remains to be confirmed, evidence indicates that
adherence to diabetes prevention programs is highly correlated
with effectiveness in reducing diabetes (42).

Women with recent GDM may be more difficult to reach and
enroll in diabetes prevention studies than other populations, due to
more competing priorities and changing life circumstances. This
may limit the generalizability of research findings, as women who
participate may be more motivated and have fewer barriers than
the target population. Although we had a high proportion of non-
Caucasian women, most of our participants reported a university
education and a household income >CAN$60,000. A recent review
noted that penetration and participation in postpartum diabetes
prevention programs is highest when women are invited during
pregnancy, ideally within GDM care settings (43). Consistent with
those findings, we showed that 43% of those invited to participate
during a GDM clinic visit were successfully enrolled in our trial. In
contrast, only 4% of those who attended a study presentation and
received a study brochure were enrolled. Despite good participa-
tion rates, we were only able to approach and invite 30% of our
eligible patients. This was primarily due to challenges in connecting
with women during busy clinic visits and competing studies.
Greater accessibility of resources and better integration of research
within prenatal and postpartum GDM care may improve engage-
ment, particularly for women of lower socioeconomic status and
health literacy. Involvement of spouses and other family members
in behavioural interventions may also promote recruitment and
retention in diabetes prevention programs (44,45).

Lifestyle programs can be costly and resource intense within
current Canadian health-care models, which can pose barriers to
implementation and sustainability. As the incidence of womenwith
GDM continues to rise (3), more efficient resources will be needed
to meet the growing demand for T2DM prevention services. We
have shown “real-world” feasibility of the ADAPT-M program, by
leveraging existing diabetes education resources and capitalizing
on the skill set and practice scope of CDEs with training by experts
in MI, low GI and exercise. Our home-based telephone approach is
also associated with a low intervention burden for health systems
and patients. Home-based cardiac rehabilitation programs have
been shown to be as effective (46) and less costly than centre-based
programs and are associated with greater adherence and long-term
benefits (47). In our study, telephone sessions were <20 minutes
each and were easily incorporated into existing schedules. In
addition to providing customized evidence-based lifestyle educa-
tion and behaviour change strategies, our program can feasibly be
integrated within the health-care system to optimize its scalability,
efficiency and generalizability across diverse settings.

This study has several strengths. First, participants in our study
were from diverse ethnic backgrounds, with 70.5% reported as non-
Caucasian. This demonstrates our ability to engage a wide range of
minority groups, many of whom are at elevated risk of T2DM (5),
and enhances the applicability of our findings to the multicultural
Canadian population. Second, we were able to reach a large pro-
portion of the target population through access to dedicated pre-
natal GDM classes and clinics. Finally, the pilot and feasibility phase
has provided an opportunity to optimize the intervention and
protocol prior to the full-scale effectiveness trial. There are, how-
ever, limitations that merit mention. First, our intervention con-
sisted of 12 sessions over 6 months, which is suggested as the
minimum exposure for behaviour change (48). Although adherence
and retention were comparable to other more intensive programs



Table 2
ADAPT-M program implementation data for the active arm participants who attended the first program visit (N¼106)

Nutrition (N¼25) Physical activity (N¼53) Combined nutrition and physical
activity (N¼28)

Mean (SD) Median (IQR) Mean (SD) Median (IQR) Mean (SD) Median (IQR)

Adherence to telephone coaching sessions
Sessions completed (of 12) (N) 8.2 (3.4) 10 (7‒11) 9.2 (2.9) 10 (8‒11) 6.0 (3.8) 6 (3‒10)
>80% adherence*, N (%) 13 (52.0%) — 29 (54.7%) — 8 (28.6%) —

Duration of trial and program components
Program duration (weeks)y 29.2 (6.3) 27.0 (25.3‒30.1) 29.3 (5.7) 27.9 (25.6‒32.6) 31.1 (10.3) 28.1 (26.0‒32.2)
Duration of first coaching visit (minutes) 77.8 (14.2) 71.4 (71‒85) 70.6 (12.5) 71.4 (60‒72) 73.2 (11.6) 71.4 (71‒75)
Duration of telephone sessions (minutes) 18.3 (7.3) 18.2 (11.8‒22.9) 16.7 (5.2) 16.6 (14.2‒19.4) 20.6 (7.5) 20.6 (15.4‒22.4)

ADAPT-M, Avoiding Diabetes After Pregnancy Trial in Moms; IQR, interquartile range; SD, standard deviation.
* Number of participants who completed �10 (>80%) telephone sessions.
y Time from first coaching visit to final health assessment.
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(41,42), longer duration and more frequent sessions may be
required to achieve optimal effectiveness. Second, evidence indi-
cates combined diet and PA programs are more effective than
individual components (49), yet adherence was substantially lower
for the combined group in our study. The combined intervention
was initially designed to target one diet and PA goal for each ses-
sion, which may have been too overwhelming and less manageable
for some women during this demanding period. To mitigate this,
we have adapted the combined program to allow for one goal at a
time in our ongoing effectiveness phase. Third, only 57% of standard
care participants returned for their final visit compared with >70%
of active arm participants. To address this imbalance, we now offer
the WCHI primary prevention program to standard-care partici-
pants upon completion of the study to increase motivation for
follow up. Finally, although consistent with other studies, pene-
tration of the target population and postpartum retention
remained suboptimal for scientific validity and the study partici-
pants may not be fully representative of the target population.
Recruitment of women at a later stage as in the DPP trial, when
baseline risk is higher and parental challenges are lower, may also
be more effective at promoting behaviour change (9). However,
access to the target population may be more difficult (43), and it
may be too late to intervene for the 20% of womenwho progress to
T2DM within the first decade after delivery. Indeed, lifestyle
interventions offered in the first year after delivery may be more
effective at reducing T2DM risk in women with GDM than those
offered later (11). A strategy to identify and prioritize those women
with GDM at highest risk of early T2DM for postpartum interven-
tions may maximize engagement and effectiveness of T2DM pre-
vention programs.

In conclusion, we have demonstrated that a home-based T2DM
prevention program customized for postpartum women with
recent GDM can be feasibly integrated within community diabetes
education programs and is associated with high patient engage-
ment and satisfaction. These findings support a larger trial to
evaluate the effectiveness of this intervention to reduce T2DM risk
factors in this population and their families.
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