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ABSTRACT

Aim and background: One of the major public health concerns in the Indian subcontinent is gestational diabetes mellitus (GDM). Women with
prior GDM are 50% more likely to develop type 2 diabetes (T2D) in the future, along with an increased risk of cardiovascular diseases (CVDs).
Lifestyle interventions play a major role in preventing T2D and related complications among GDM women, yet it is underexplored, and there
is a limited availability of evidence in this area.

Methods: To systematically review and consolidate the existing knowledge and approaches in the Indian subcontinent for designing culturally
and contextually relevant multimodal interventions, aimed at reducing type 2 diabetes mellitus (T2DM) risk in GDM women. The protocol was
registered on PROSPERO in May 2024 (record number: CRD42024544564). We followed Preferred Reporting Items for Systematic Reviews and
Meta-Analyses (PRISMA) guidelines. Articles published between January 2010 and July 2024 were searched in databases such as PubMed,
Cochrane, and Google Scholar. Using the Cochrane risk of bias 2 tool, the risk of bias was examined. Intervention integrity was evaluated using
the Dane and Schneider framework. Of 844 identified records, eight studies met the inclusion criteria (lifestyle interventions in the Indian
subcontinent postpartum GDM women).

Results: Lifestyle interventions reduced weight, depression, insulin use, and T2DM incidence while improving knowledge, postpartum screening,
and glycemic control. However, heterogeneous outcomes with inconsistent statistical significance arose from variations in intervention intensity,
duration, demographics, small sample sizes, and short follow-ups, underscoring preliminary evidence despite positive trends.

Conclusion: Lifestyle interventions lowered T2DM risk in Indian subcontinent GDM women. Larger, high-quality randomized controlled trials
(RCTs) with extended follow-ups are needed to identify optimal strategies. Future studies should prioritize context-specific, culturally scalable,
cost-effective models addressing social determinants to enhance accessibility and adherence.

Clinical significance: Lifestyle interventions significantly lower T2DM risk in postpartum GDM women from the Indian subcontinent by
promoting sustainable metabolic and behavioral improvements. Larger RCTs with extended follow-ups and culturally tailored, cost-effective
models addressing social determinants are crucial to refine accessible strategies and confirm efficacy.
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With an 11% higher prevalence in the Indian subcontinent than
in Europe, gestational diabetes mellitus (GDM) is a serious public
health concern.! Due to lower body mass index (BMI), higher body
fat, and adiposity, which increase the risk of type 2 diabetes (T2D),
Asian Indians develop diabetes earlier than Caucasians.? ® Diabetes
may be more common in the Indian subcontinent due to factors
like high population density, frequent famines, and stunted growth
and thin bodies.”

Women with GDM have a 50% increased risk of developing
diabetes within 10 years, as well as a higher risk of cardiovascular
disease (CVD), a shorter life expectancy, and a lower quality of
life.22-19 Through lifestyle modifications, T2D can be prevented
during and after pregnancy.”

Examining lifestyle interventions specific to the ethnic,
linguistic, cultural, and historical context of women in the Indian
subcontinentis crucial, given the rise in GDM and T2D. The majority
of systematic reviews concentrate on Western populations or broad
Asian groups, which restricts knowledge of effects in particular
ethnic groups, making this area understudied.'” In order to guide
culturally appropriate multimodal interventions to lower type 2
diabetes mellitus (T2DM) riskin GDM women, this systematic review
attempts to compile evidence from the Indian subcontinent.
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METHODS

The protocol for this systematic review was registered on PROSPERO
(record number: CRD42024544564) in May 2024. Preferred
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Table 1: Inclusion criteria followed the population, intervention, comparison, outcome (PICO) framework

P (Population)
| (Intervention)

outcome assessment.
C (Comparison) Alternative interventions or standard care.

O (Outcome)

Women with a history of GDM or pregnant women with GDM in the Indian subcontinent.
Lifestyle interventions or educational programs for GDM mothers beginning antenatally or postnatally with postpartum

Blood glucose, HbA1c, healthy dietary patterns, PA, and psychological status during the postpartum period.

GDM, gestational diabetes mellitus; PA, physical activity

Table 2: Five domains of intervention integrity, adapted from Dane and Schneider’s work'?

Adherence
Exposure

The extent to which specified intervention components were delivered as prescribed.
An index that includes any of the following: (a) Intensity of intervention, (b) number, frequency, and length of

each session, (c) average length of intervention, or (d) follow-up.

Quality of delivery

A measure in which the implementation of the content of the intervention is not directly related to the

qualitative aspects of delivery. (a) Leader quality (b) Leader attitude.

Participant responsiveness
retention rates.

Program differentiation

A participant response measure to components of the intervention includes participant enthusiasm and

To ensure that each experimental group participant received only the planned interventions, which include (i)

contamination/co-intervention/ and intervention continuity.

Reporting Items for Systematic Reviews and Meta-Analyses
(PRISMA) guidelines were adhered to for article screening, selection,
and reporting.

Search Strategy

Using PubMed and the Cochrane Library, a thorough literature
search was carried out to find peer-reviewed publications released
between January 2010 and July 2024. This time period was selected
as it contained high-quality, evidence-based literature that met
the inclusion criteria. After screening identified article abstracts,
duplicates were eliminated. We searched for studies that had been
previously published with a protocol, as well as contacted authors
for additional publications. We supplemented our search using
reference lists and Google Scholar. The keywords “post-pregnancy,”
“intervention,” and “gestational diabetes mellitus” were used. Medical
subject headings (MeSH) terms and Boolean operators were applied.

Inclusion Criteria
Inclusion criteria are included in Table 1.

Exclusion Criteria

We excluded studies that: (1) included women who were not
diagnosed with GDM or that had populations that were not part
of the Indian subcontinent; (2) were qualitative, non-randomized,
ordid notinclude any lifestyle intervention-related research with
GDM women; and (3) were published in languages other than
English.

Study Selection

Titles and abstracts of all retrieved records were independently
screened by two reviewers. Full-text articles of eligible studies were
assessed for finalinclusion. A third reviewer resolved disagreements.

Data Extraction

Two reviewers independently extracted data, including study
objectives, intervention details, delivery methods, individualization
level, theoretical basis, study design, participant characteristics,
outcome variables, and findings. For studies with multiple articles,
key data points were synthesized, and discrepancies resolved using
primary outcome reports.

Risk of Bias Assessment

The Cochranerisk of bias tool (RoB 2) was used by two independent
investigators to assess study quality in five areas: Risk of bias from
the randomization process, resulting from interventions that were
unintended, from missing outcome data, in outcome measurement,
and in selection of the reported result. An autonomous reviewer
settled divergent viewpoints by discussion. Data extraction tables
and study results were reviewed and synthesized by all authors.

Assessment of Intervention Integrity - Dane and
Schneider'?

In addition to the risk of bias, we evaluated intervention integrity
using the Dane and Schneider framework. Five domains—
adherence, participant responsiveness, program differentiation,
exposure, and quality of delivery—were assessed for intervention
integrity and explained in Table 2.

Intensity Rating

To assess the intervention intensity across eight eligible studies,
we adopted a five-level classification system where level 1 stands
for the lowest intensity and level 5 for the highest intensity, as
depicted in Table 3.

REesuLTs

Study Selection Process

Eight articles were finally included, as shown in Figure 1 (PRISMA
flow diagram).

Study Characteristics

A summary of the selected studies is shown in Table 4. Five
studies were parallel-group randomized controlled trials (RCTs),
one quasi-experimental study, one cluster RCT, and one pre-
post-test control group design.””22 Although the review aimed
toinclude only RCTs, studies were retained because both followed
appropriate randomization and RCT-like methodology.?*? Study
periods ranged from 2015 to 2024. Articles originated from the
Indian subcontinent: Two from India, one from Sri Lanka, four from
Pakistan, and one multicenter study conducted in Bangladesh, Sri
Lanka, and India."”"??
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Table 3: Intervention intensity rating of the selected studies

Levels Intensity of activities

Level 1 Distribution of educational pamphlets, written handouts or brochures and/or advice regarding diet, PA, and weight gain during
pregnancy verbally.

Level 2 Individual counseling regarding PA and a standardized diet plan.

Level 3 Level 2 plus regular feedback/follow-up.

Level 4 Individual counseling regarding PA and an individualized diet plan, plus regular feedback/follow-up.

Level 5 Additional support services, exercise classes provision, and access to a structured program in addition to level 4.

PA, physical activity

[ Identification of studies via databases and registers ]

5 Records removed before
= . o screening:
g Se;:ogds |dent|i|%ci£rom » < Duplicate records removed
= atabases (n = ) (n = 65)
3 « Records removed for other
— reasons (n = 4)
v
Records screened R Records excluded
(n=775) " (n=746)
= v
c Reports sought for retrieval Reports not retrieved
[} >
9] (n=29) (n=1)
O
n
v
Reports assessed for eligibility .| Reports excluded (n = 20)
(n=28) * Non-RCT study design
(n=14)
o | v « Different outcome (n = 1)
S Reports of included studies ° Ou'Fcome assessment
é (n=28) during pregnancy (n = 5)

Fig. 1: Study selection process

Table 4: Summary of selected studies

Sample Intervention (IG) and

SI.No. Study Study site (country)  Study design Population size (N) ~ control group (CG) (N) Duration
1. Tandon et al,, Sri Lanka, India, Multicenter RCT Recent GDM postpartum 1,601 8001G; 801 CG 12 months
2022 Bangladesh women (3-18 months)
2. Manoharan N India (Puducherry) 3-arm RCT GDM pregnant women 165 55 perarm 8 weeks
etal, 2022 (3rd trimester) postpartum
3. Shahzadi et al., Pakistan RCT GDM pregnant women 40 201G; 20 CG 6 weeks
2022 (13-40 weeks of
gestation)
4, Ashraf et al., 2023  Pakistan Quasi- GDM pregnant women 72 361G; 36 CG Every 2 weeks
experimental (2nd trimester) until delivery
5. Viswanath etal,  India (Kerala) RCT GDM pregnant women 80 401G; 40 CG 6 weeks
2020 (24-32 weeks of postpartum
gestation)
6. Sundarapperuma  Sri Lanka Cluster RCT Recent GDM postpartum 100 501G; 50 CG 12 months
etal, 2024 women
7. Qazi et al., 2020 Pakistan RCT GDM pregnant women 50 251G; 25 CG 5 weeks
(20-36 weeks of
gestation)
8. Igbal etal., 2024  Pakistan RCT Recent GDM postpartum 180 881G; 92 CG 9 months
women

GDM, gestational diabetes mellitus; RCT, randomized controlled trial
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Participants

Altogether, 2,292 women with GDM were enrolled (sample sizes:
40, 54, 72, 80, 100, 165, 180, 1,601); mean age was 31.37 years."> 22
All studies required confirmed GDM,; three specified International
Association of Diabetes and Pregnancy Study Groups (IADPSG) as
criteria.”>1%2% Most initiated screening from 24 weeks and ended
between 28 and 36 weeks; one diagnosed at both the first trimester
and 24-28 weeks."” Populations varied: One study enrolled antenatal
women in all trimesters; two focused on second-trimester mothers;
two used broader gestational windows (13-40 and 24-32 weeks);
threeincluded postpartum women with prior GDM; three restricted
age to 18-40years."”'52022 Common inclusion criteria were literacy
(local language/English), specified glycemic thresholds, physical
activity (PA) safety limits, and singleton pregnancy.?

Exclusion criteriaincluded pre-existing diabetes, complications/
chronicillness, fetal anomalies, multifetal pregnancies, metabolic
disorders, steroid exposure (non-fetal lung maturation), travel
distance (>2 hours), lack of phone access, illiteracy, planned
relocation, and women developing diabetes during the study or
with prior GDM.">2° Unique exclusions included healthcare workers
and early GDM diagnosis (<12 weeks).?°

Intervention

Interventions included health education via pictorial booklets and
written session details, calendars, and pamphlets for home-based
PA, hydration, and injury prevention.’>'®1%22 Educational content
covered GDM, risk factors, symptoms, diet, postnatal care, and
blood glucose monitoring, with some studies providing dietary
principles and exercise advice.'>??

Face-to-face interventions were at home, in the clinic, or
combined.'”?"22 Standard lecture-format sessions covered GDM,
diet, and exercise.'®'92022 Counseling addressed carbohydrate
restriction, caloric needs, and household activities for energy
expenditure.?! Tailored sessions focused on PA, self-efficacy,
motivation, barriers, and relapse prevention.'5'°

Digital support included pre-recorded messages and text
messages on diabetes, diet, weight, PA, and lactation, with mobile
call reminders for postnatal glucose testing.””'®'® Interventions
combined diet and exercise, incorporating low-carbohydrate, high-
protein diets and exercises such as aerobic activity, cycling, walking,
pelvic floor exercises, relaxation, or breathing techniques.'>!”18.22
Pedometers with step targets (e.g., 10,000 steps/day) and self-
care activities were also used.'®?"?2 Follow-up was via mobile
calls, principal investigator (Pl) home visits, or community health
workers (CHWs).'61921:22 participants recorded diet, activity, fetal
movements, and blood sugar in logbooks, with monthly monitoring
up to 6 months.'?!

Comparison

Controls received standard care with usual practitioner advice,
except one study where controls also maintained diet/activity
diaries and pedometer records after being contacted at 2 weeks.?'

Primary Outcomes

Four studies identified glycemic parameters as primary outcomes:
Glycemic control, deterioration in glycemia, fasting plasma glucose
(FPG), hemoglobin Alc (glycated hemoglobin) (HbA1c), 2-hour
post-oral glucose tolerance test (OGTT), and mean plasma glucose,
HbA1c, and C-reactive protein (CRP).'®'92122 One study reported
lower postprandial blood sugar (PPBS) levels, reduced insulin

dose, and fewer hypoglycemic episodes 2 weeks post-intervention
and before delivery.?? Another showed intervention participants
maintained FPG, 2-hour post-OGTT, mean plasma glucose, and
HbA1c within recommended ranges, whereas controls shifted
to prediabetes/diabetic levels.?! One study reported significant
post-intervention differences in HbAlc and CRP, while another
found no significant difference in worsening glycemic status (25.5
Vs 27.1%).181°

Postnatal screening effectiveness, weight loss, depression
reduction, and GDM knowledge were additional outcomes.'>~"720
Women receiving a booklet had over twice the odds of completing
postnatal blood glucose testing compared to standard care or
mobile reminders; older age, family history of T2DM, obesity, and
medical management improved testing rates.”” Weight reduction
in the intervention arm was 0.6 kg, in the control arm increased by
0.4 kg, and reduced T2DM incidence (8 vs 14%).'° Depression scores
improved in both arms, and knowledge scores increased among
90% after health education."-?

Secondary Outcomes

One study found that women in the mobile reminder arm were
less likely to have low birth weight infants than those in the
booklet or control arms.'> Another reported a 32.9% lower risk
of insulin resistance in the intervention group than in controls.?'
In one trial, the intervention arm showed greater improvements
in blood pressure, serum cholesterol, triglycerides, LDL, dessert
intake, and physical inactivity but no significant differences in
fasting glucose, HbA1c, or weight loss.'® A further study reported no
significant group differences across a range of secondary metabolic,
anthropometric, lifestyle, and diabetes outcomes.'”

Quality was assessed using the Cochrane RoB 2 tool for RCTs.
Six studies were judged at low risk of bias.">"'82%22 Stydy raised
some concerns due to deviations from intended interventions
caused by COVID-19, which may have disproportionately affected
the intervention group.'® In the study, non-compliance and
high glucose levels were key reasons for dropout, suggesting
outcome-dependent missing data; sensitivity analyses were not
reported, and attrition was slightly higher in the intervention arm
(12 vs 9 participants). Studies showed some concerns regarding
Domain 5 because pre-registered protocols were not mentioned,
but transparent methods supported classification as overall low
risk.””2%22 This is explained in Table 5.

Adherence

Adherence was formally evaluated in one study, through
observation of CHWs, interviews, and participant feedback; three
others used follow-ups and logbooks to monitor adherence, 6192122

Exposure

Interventions varied in intensity: Two studies used level 1, which
involved written materials like brochures, leaflets, and verbal advice
on diet, PA, and weight gain.">?° One study employed level 3, with
one-to-one counseling on breathing exercises, plus follow-up and
feedback."” Four studies adopted level 4, offering individualized
counseling on diet and PA, with follow-up and feedback.'®1%2"22
Only one study used level 5, featuring personalized PA counseling,
supervised exercise, and follow-up.'®

Durations ranged: Three studies lasted 6, 5, and 12 weeks during
pregnancy; three extended for 12 months postpartum; one covered
the third trimester and 4th-5th months postpartum; another from
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Table 5: Level 1 - Quality assessment

Bias arising from  Bias due to deviations Bias in the Bias in the

the randomization from intended Bias due to missing measurement of selection ofthe ~ Overall assessment
Study ID process interventions outcome data the outcome reported result  of bias
Manoharan N etal.  Low risk Low risk Low risk Low risk Low risk Low risk
Viswanath L et al. Low risk Low risk Low risk Low risk Low risk Low risk
Tandon N et al. Low risk Some concerns Low risk Low risk Low risk Some concerns
Sundarapperuma Low risk Low risk High risk Low risk Low risk High risk
TD et al.
Igbal Retal. Low risk Low risk Low risk Low risk Low risk Low risk
Shahzadi J et al. Low risk Low risk Low risk Low risk Low risk Low risk
Ashraf S et al. Low risk Low risk Low risk Low risk Low risk Low risk
Qazi M et al. Low risk Low risk Low risk Low risk Low risk Low risk

the third trimester to 6 weeks postpartum.’®=>2 The number and
length of sessions varied widely: Two 3-minute phone calls, four
90-minute group sessions over 6 months, plus two individual
sessions, sessions lasting at least 30 minutes, an initial 1.5-hour plus
1-hour 1-month follow-up, twice-weekly 40-minute sessions over 6
weeks, and until delivery, or three weekly sessions over 5 weeks with
specific exercises.”” 2! Some studies did not specify session details.??

Follow-up methods were diverse: Biweekly calls during the first
2 weeks plus two post-intervention weeks; 84 messages over 42
weeks plus nine facilitator calls; biweekly calls, monthly visits, and
diary and PA reviews; reinforcement sessions at 3, 6, and 9 months.
Four studies lacked follow-up.”>%!

Quality of Delivery

Study quality differed: Five were investigator-led; one was
physiotherapist-led.”>1”182022 Sijx did not mention leader training,
and two reported facilitator training.'®'® Only one described leader
attitude, noting supportiveness, but early visits were disliked.'®

Participant Responsiveness

Participant retention varied: 76, 78.7,and 100% in 12-month studies,
and 100% in shorter ones.'®'"22 Feedback was limited, with some
participants finding certain tools burdensome.'®

Program Differentiation

Only experimental groups received interventions. Most studies
did not report consistency or contamination prevention; only
one discussed continuity.?’ Contamination risk was possible in
hospital-based, single-site studies but unlikely in home-based
interventions.’®?2 No studies reported methods to reduce
co-intervention or contamination bias, though one-to-one
interventions inherently limit risk. This is well explained in Table 6.

Discussion

As per our review, women with a history of GDM may improve
health outcomes from lifestyle interventions. One study found
no significant difference, while three studies found that glycemic
parameters improved.'®1%2122 postnatal screening has improved,
weightand T2DM incidence reduced, knowledge levels haverrisen,
and depression rates decreased.””"172° Despite these benefits, only
a small section of the target population had interventions.?> Most
of the studies involved about 200 sample sizes, indicating the need
to carry out better and more comprehensive research to maximize
interventions.?*

Low-intensity level 1 interventions improved education and
screening compliance butincreased knowledge and risk perception
do not always boost women's self-efficacy for preventing CVD
and T2DM.">2° Multi-target, multi-component interventions
are most effective for sustained behavioral change. Long-term,
multi-component interventions (~18 months) can reduce T2DM
risk by 25%, but effects decline without integration into routine
care.?>™?

The most successful interventions were individualized level
4 (diet and PA counseling with follow-up) and level 5 (including
supervised classes).'®'%2"22 Individualized care addresses women’s
goals, preferences, needs, and behavioral stages, resulting in better
engagement, satisfaction, and retention.?*?” Other reviews showed
that face-to-face or telephone sessions more effectively support
weight loss and diabetes prevention."*® Frequent in-person
contact encourages healthy behaviors, while telephone and
web-based programs offer flexibility, low cost, and wider reach,
improving success.3'33

Culturally and religiously sensitive interventions can enhance
outcomes.'? However, only one included study addressed cultural
sensitivity.?! Greater racial and ethnic diversity is needed to
understand unique risks and solutions.?* Social determinants,
religion, education, and income were seldom mentioned.'? Religion
can hinder and facilitate behavior.3*3 Socioeconomic limitations
and inadequate knowledge limit behavior change.>® Addressing
cost-related and literacy barriersamong women needs more robust
behavior modeling strategies, such as goal setting.?’

The most impactful interventions began in pregnancy
and continued postpartum. Both educational and glycemic
control interventions produce their effect in the short-term, but
follow-up interventions are critical for preventing the onset of
T2DM. Recruitment and retention of postpartum women remains
difficult, worsened possibly by COVID-19, with attrition mostly
due to fatigue, time constraints, and competing demands.38-4°
Future studies must balance intervention effectiveness with
flexible delivery to maximize retention without compromising
outcomes.*!

Limitations

Only eight studies met the inclusion criteria, reflecting limited
research on GDM interventions in the Indian subcontinent.
Short follow-up durations hinder assessment of long-term T2DM
prevention. Social determinants of health were rarely reported.
Only one study was culturally tailored.

26 Journal of Diabetes and Endocrine Clinics, Volume 2 Issue 1 (January—April 2026)



Exploring Healthy Lifestyle Interventions in GDM Women

("pauod)
syjuow Kieip Ayianoe
6 PUe ‘9 ‘¢ 1@ SUOISSAS pue13Ip + s|[ed 3ooqbo|
- - - JUSWADIoJUIDY auoyd + S)SIA |d s||e2> suoyd + s||ed auoyd - dn-mojjo4
wnyedysod
FEEI
3G pue Yy pue
wnyed)sod sy9am  193S9WIL} PAIY}  UOIIUDAIDIUL JO
SYoeMm g SEETY 4] S}oaM 9 syuow | syauow | Syuow g1 9 0} J93saWl} pAIYL ayrui=aduQ  Yibus| abessay
(suolssas G 1)
SY9IM G
X }99M
/SUOISS3S 9.y |
:uoneing/Aouanbai4
(senuiwi o)
BulpA> A1euonyeys
+ (sda1 o) buluren
1004 dIAjd
+ (sdai Q1) sos1DIaXd uoIsSas SUOISS3S
uonezijiqels lad suonyadai g |enplaipul ¢
+ (s9Inuiwi O1) Kianpp o s19s ¢ :abesoQ « (syuow 9 SUOISSaS
Buijjem ysug |13UN S}99M ¢ *(SUOISSas 7L~ yluow | Je uolssas J3M0 Yoes Jo Yy1bua| pue
(sda1 Q1) sosI1249%3 SEVENEIEVNIETo) :|e30}) SY99M 9 INOY-| pue ‘sinoy S| S9INUIW OEZ  SUIW O6) SUOISSIS ulw € Kouanbauy
uonezi|igels 9J9M SUOISSIS 104 Apjoam 2d1m| :UOI1e)NSUOD |ellU|  :BuIdSUNOD |eru| sdnoub uno4 pauonuaW JON Bunse|sjes ¢ JaqwinN
(12eqpasy
(J|e 4104 seuoyd 3jiqow (K1eip 121p + sopInb ased-y|9s
+ sobessaw 1x3} pue  pue AjAlde Ajlep (>eqpesy pue s)000q60|
sobessaw papiodas-aid  ybnoiyy yoeqpasy /dn-mo|j0 + yd + abeyded aied-§ss
pue ‘sygjydwed  +sjjed Ap@amiq + /131p pazijenplAlpul pue 351219X%3 pue
sasse|d (dn-mojjo) + ‘siepus|ed ‘s1a1owopad |d Aq SUSIA A|yiuow  pue pazipiepuels  131p pazijenplAlpul
951249X3 pasiaidns S951249X%3 buiyiesiq  +>deqpasy/dn-mojjo4 ‘dn-mojjo} + Jo Buiesunod  pue pazipiepuels
+dn-mojjo}  ($31n123| — dIAPE paindnis ‘(@1Ape  sue|d yd pue1aip 9U0-0}-9U0 +  Jo BuldSUNOD SUO
+ Buiesunod |eqJan dnoub ‘BuldsuUN0d  yd/191p PazijenplAlpul) pazijenpialpul Jo obessaw 1x3} -01-3U0 + JIApe
pazijenpiAlpu| pazipiepueis) pazipiepuels) Buljpsunod suo Bul|dsunod auo  /9DI0A + |eldlew [equaA + |eLi1ew (910A + uonuUAAIUI
G |9Ad [NELES € |9A9] -01-2U0) { [9A7] -0}-2U0) {7 |9A USNILIM) {7 [9AST USILIM) {7 [9AST  19])00Q) | [9AST] J0 Aysuaju|
ainsodx3
sjuedidnied
W0l Uy el }2eqpasy
pue ‘smalAlaul
aA13e}I|enb ‘A1aAlop sauelp dn-moj|oy
MHD paAIasqo pue sdn-moj|oy sdn-moj|oy Jluoyds|an
pauonuaw JoN pauonuaw J0N pauonusaw J0N 19240 ydieasal ay | s1uoydajsp s1uoydajs) pue syoogbo]  pauonusw JoN SduUIBYpY
g 1P 12 W 1ZDD 0z 1012 S0Iysy ,’ID 39 [ IpbZyDbYs o 1P 124 [0gb) /P dl 611042 N Uopup| ¥ @sor g 1019 aiApms
pwniaddpippuns pup 7 YIDUDMSIA N ubipyouppy

A14B33Ul UOIIUBAISIUL JO SUIRWIOP SAY JO JUSWISSISSY :9 d|qel

27

Journal of Diabetes and Endocrine Clinics, Volume 2 Issue 1 (January—April 2026)



Exploring Healthy Lifestyle Interventions in GDM Women

Ananoe jeaisAyd ‘vd ‘1ax1om yyeay Ayunwwod ‘MmHD

pasiasadns

SeM Y3§ se ‘Mo
(2182
Kieyaip/[edipaw
piepuels puokaq
SUOIJUIAIDIUI-0D
ou) uswibai
9SI2J9Xd PaINIdNIIS

possasse

painseaw

jou st Ayapy
1ng ‘paqussp
S| UOIJUSAIDIUI
Jo Aununuo)

$9100S

AjppaaiploN =b6pajmouy spioday

%9°C6

paqudsap 10N

paquosap
10U 2J19Mm (sjod0joud
‘suoledyiied

“B9) soy1dads
ybnoyy ‘buluen
pazipiepuels
Bunsabbns
‘UOIIUSAIRIUI BY)
paJaniap sisidesayy
|ea1sAyd ajewa4

%001

paquasap 10N
buiuien

uojuUdW Jou
‘JUS3U0d 3y} Inoge
3|qeabpajmouy
SeM JaYDJeasal Y}
saldwi s1y3 3|1ym
Jlaydieasal ayy,
Aqg ,An0 pauled
pue ‘pauue|d
‘pasedaid, sem
UOIJUSAIIUI DY |

pauopuaw
j0U A}INUIUOD

pauonuaw JoN

possosse
Ap2311p 10N

%001

paqLdsap 10N

Bujuies
S} pauoluaw JoN

Aywioyiun painsus
sjenuew pue Buiuresy
MHD pazipiepueis

2duanyul dnoib-ssoid
pasnpai aney Aew
KIA119p paseq-awoH

awosuaping

Se ua9s alam sabessawl

papJodai-aid pue

S1919WOpad :dAIlebaN

"PIAIDIDI-||9M
2J9M SYISIA dWioy
pue siepusjed
uonue

959°0C ‘91l JuswiniIdal

2%9°0/ bulusaids
abeys-puodss
pa19]dwiod 9%/'8/

SyIsIA bujulow Aea yum

UOI10BJSIIeSSIP Pajou
Moeqpasy aaneyenb
Inq ‘anioddns se
panid1ad 1M SAHD

syjuow
91k pa12NpuUod)
:bujuiesy 1aysaljey
'sa1bajells

abueyd Joineyaq pue
'Yd 191p BulILoA0D
‘uellalp e wouj (jejol
sinoy ) buluresy
Kep-¢ paniadal SMHD

pauonusw
jou A}INURUOD

duUdNYuI
dnouib-ssoud
paonpai aney Kew
uolneziwopuel
I}

passasse
Aj322.41p 10N

dnoub [os3u0d 3y}
ul (%c8) 05/l pue
dnoub uonuaniaiul
Syl Ul paulewsi
(%92) 05/8€

JUSWHWWOD
s1s9b6ns |4 Aq
JUSWAdIOUII

Alyuow 1nq
‘PaquISIP 10N

(Buiuen
pauonusw
JOU) SUOISS9S
paj-1031eb13sanu|

pauonuaW 10N

pauonuaw JoN

possasse
Apa1p 10N

%868
%L°L8

paqu2sap 10N

paules}
219M si03ey|1dey

pauoiusW 10N

pauonuaw JoN

possosse
Apa1p 10N

uonualal ybiH

paqudsap 10N

(Buiureny
pauopusw

10U) SUOISSIS
paj-1031eb13sanu|

sJapujwas duoyd

S19[00q
|eaiuspi pue
Anunuod

pa1duds om] UOIJUSAIRIU|

UOIUSAIR}UI
IOU

pauUOoUBW JON /UOl}eUlWRIUOD)
UOIIDIIUBIBYIP

wpiboid

possosse
Apa1p 10N

wiseIsnyjus
juedidiied

9oueldwod

ssauaAisuodsal
updidilpg

%8526

PaqUDSSP JON  dpniiiie Jope]

(buiuen
pauonuaw jou)
sioyebiysanul

g1 1P 12 W 1ZDD

07 1P 32 S JDIysy

L1012 [ 1ppZYDYS

01012 Y [Dgb)

zIP2dl
pwniaddpiopuns

. 1D 12 N uopupy

22V 3501

puD 7 YIDUDMSIA

Aq paianpg  Aujenb sapea
AKianiap

Jo Aupnd

TR arApnis

N ubipyoubpy

(“pauoD) 9 3|qeL

Journal of Diabetes and Endocrine Clinics, Volume 2 Issue 1 (January—April 2026)

28



Exploring Healthy Lifestyle Interventions in GDM Women

CONCLUSION

Written materials or verbal advice improved education and
screening compliance. Individualized, multi-component, multi-
target interventions like diet and PA counseling with follow-up,
including supervised classes, were most successful. Lifestyle
modifications can improve blood glucose levels, screening,
and knowledge and reduce T2D development in women with a
history of GDM in the Indian subcontinent. However, to determine
the most effective intervention strategies, larger, high-quality
RCTs with longer follow-up periods are needed. Future research
should include delivery models (like digital models) and should
assess social factors that affect health. Context-specific programs
addressing these gaps should be designed to reduce the growing
burden of type 2 diabetes among GDM mothers.
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