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Abstract

Background: Gestational diabetes mellitus (GDM) affects a substantial proportion of pregnancies worldwide and raises the risk of
macrosomia, caesarean delivery, and later maternal type 2 diabetes. Structured lifestyle intervention programmes combining
individualised dietary counselling, supervised physical activity, and structured glucose monitoring have increasingly been

compared against standard antenatal care for glycaemic and obstetric outcomes.

Objective: This comparative analysis synthesizes randomized and quasi-randomized evidence contrasting structured lifestyle
intervention with standard care in women with or at risk of GDM, focusing on maternal glycaemic control, gestational weight gain,

and neonatal outcomes.

Methods: Trials, systematic reviews, and meta-analyses addressing structured dietary, exercise, and combined lifestyle
programmes in GDM were synthesized narratively, with outcome patterns compared descriptively across structured intervention

and standard-care armes.

Results: Structured lifestyle intervention was consistently associated with lower rates of macrosomia and large-for-gestational-age
infants, more favourable gestational weight gain, and modestly improved glycaemic control relative to standard care, with less

consistent effects on caesarean delivery and preeclampsia.

Conclusion: Structured lifestyle intervention offers measurable advantages over standard care for glycaemic and selected neonatal

outcomes in GDM, supporting its integration into routine antenatal management alongside individualised risk stratification.
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1. Introduction

Gestational diabetes mellitus (GDM) is one of the most
common metabolic complications of pregnancy, and its
global prevalence has risen alongside increasing rates of

maternal obesity and advancing maternal age at

conception [1]. The Hyperglycemia and Adverse
Pregnancy Outcomes (HAPO) study established a
continuous, graded relationship between maternal

glucose concentrations below the threshold for overt
diabetes and adverse outcomes including birth weight
above the 90th percentile, primary caesarean delivery, and
that
diagnostic thresholds worldwide [2]. The International

neonatal hypoglycaemia, a finding reshaped
Association of Diabetes and Pregnancy Study Groups
(IADPSG) subsequently issued consensus criteria that
threshold for

diagnosis, increasing the proportion of pregnancies

substantially lowered the glycaemic
classified as GDM in many populations and intensifying
the clinical question of which management strategy best

improves outcomes once the diagnosis is made [3,4].

Standard antenatal care for GDM has historically

consisted of general dietary advice at diagnosis,

intermittent self-monitoring of blood glucose, and
pharmacological therapy reserved for women who fail
glycaemic targets, with little structured reinforcement of
behaviour change [5]. Structured lifestyle intervention, by
contrast, bundles individualised dietary counselling from
a qualified dietitian, a prescribed and supervised physical
activity component, structured glucose monitoring with
feedback, and scheduled follow-up designed to sustain
adherence [6]. Two landmark randomized trials, ACHOIS
and the US Maternal-Fetal Medicine Units Network mild
GDM trial, demonstrated that active management of even
mild hyperglycaemia reduces serious perinatal morbidity
and macrosomia compared with usual care, establishing
that structured management, not diagnosis alone, drives

outcome improvement [7,8].

A substantial literature has examined whether more
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intensively structured lifestyle programmes confer
additional benefit once GDM is diagnosed, and a parallel
literature has examined whether structured intervention
initiated earlier in pregnancy can prevent GDM in
high-risk women [9,10,11]. These two related but distinct
questions, treatment of established GDM and primary
prevention, are often conflated in narrative summaries;
this analysis addresses both explicitly, synthesizing

comparative evidence across maternal glycaemic,
metabolic, and neonatal domains to characterise where
is most

the advantage of structured intervention

consistent.

2. Methods

We synthesized randomized controlled trials, Cochrane
systematic reviews, and meta-analyses that compared a
structured lifestyle intervention arm, defined as a
programme combining individualised dietary counselling,
a prescribed physical activity component, and structured
monitoring or follow-up, against a standard-care or
usual-care comparator in women with diagnosed GDM or
at elevated risk of developing it. Sources were drawn from
systematic reviews addressing dietary intervention [12,13],
exercise-based intervention [10,14], combined lifestyle
prevention [9,15,16], and treatment of established GDM
[17,18,19], supplemented by primary trials frequently
cited within those reviews [20,21,22,23,24,25,26]. Outcome
domains extracted were maternal glycaemic control,
gestational weight gain, GDM incidence in prevention
trials, mode of delivery, and neonatal outcomes including
macrosomia, large-for-gestational-age (LGA) birth weight,
and neonatal hypoglycaemia. Because studies varied in
population, intervention intensity, and outcome
definitions, findings were synthesized narratively rather
than pooled quantitatively. Current ACOG and ADA
guidance on GDM management was used to frame clinical

context throughout [27,28].

3. Comparative maternal glycaemic outcomes

Across dietary and combined lifestyle trials, structured
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intervention has been associated with modestly but
consistently better glycaemic control than standard
advice-only care. Yamamoto and colleagues, in a
systematic review and meta-analysis of randomized trials
examining modified dietary interventions in established
GDM, found that structured low-glycaemic-index and
similarly modified diets reduced the need for insulin
therapy and improved fasting and postprandial glucose
relative to standard dietary advice, without compromising
neonatal birth weight [12]. Viana and colleagues reached a
broadly concordant conclusion in their meta-analysis of
dietary randomized trials, reporting that structured
low-glycaemic-index dietary counselling reduced insulin
and outcomes

requirement improved glycaemic

compared with conventional dietary advice, while
higher-fibre

showed more heterogeneous effects [13].

and energy-restricted structured diets

Table 1: Overview of major comparative trials of structured lifestyle

intervention versus standard care in gestational diabetes mellitus
prevention and treatment [7,8,20,21,22].

Trial Population Structured Comparator
intervention
ACHOIS Established GDM Dietary advice, Routine
glucose antenatal care
monitoring,
insulin as needed
Mild GDM | Mild GDM Structured diet Usual prenatal
trial and monitoring | care
protocol
RADIEL History of GDM or Dietitian-led diet | Standard
obesity and activity antenatal care
counselling
UPBEAT | Obese pregnant Structured Standard
women behavioural diet | antenatal care
and activity
coaching
LIMIT Overweight/obese Structured Standard
women dietary and antenatal care
lifestyle advice

The Cochrane
synthesizing lifestyle interventions for women already

review by Brown and colleagues,

diagnosed with GDM, concluded that structured dietary

and lifestyle advice was associated with reduced
macrosomia and improved glycaemic control compared

with standard care, though certainty of evidence varied

[

©

across outcomes [17]. Horvath and colleagues similarly
found that active glycaemic management strategies
incorporating structured dietary and monitoring
components reduced macrosomia and shoulder dystocia
relative to usual-care management [19]. Wang and
colleagues, in a randomized trial of supervised exercise in
overweight and obese women, reported improved glucose
tolerance and a lower GDM incidence in the exercise arm
relative to standard care [14]. The DALI project, a
multicentre lifestyle trial across European centres,
similarly linked greater achieved physical activity within

the structured arm to better glycaemic control [26].

4. Comparative gestational weight gain and
metabolic outcomes

Gestational weight gain is one of the most consistently
favourable outcomes associated with structured lifestyle
intervention. The UPBEAT trial, a large multicentre trial of
structured behavioural diet and activity coaching in obese
pregnant women, reduced gestational weight gain and
improved maternal dietary indices relative to standard
care, though it did not significantly reduce the composite
outcome of GDM and LGA birth [21]. The LIMIT trial
likewise found that structured dietary and lifestyle
counselling reduced excessive gestational weight gain
compared with standard care, without significantly
reducing LGA birth as a primary outcome [22].

Prevention-focused trials in women at elevated risk report
similar patterns. The Finnish RADIEL study randomized
women with a history of GDM or obesity to dietitian-led
structured counselling versus standard antenatal care and
found roughly one-third lower GDM incidence with
structured intervention, alongside more favourable weight
[20].

cluster-randomized

gain Luoto and colleagues, in a Finnish

trial of primary-care-delivered
counselling, reported a reduced combined incidence of
GDM and LGA birth with structured counselling,
particularly among overweight women [23]. The St Carlos

study randomized women to a Mediterranean-diet
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structured intervention, supplemented with olive oil and
nuts, versus standard advice and found substantially
lower GDM incidence in the intervention group [25]. The
BAMBINO feasibility trial found structured exercise
intervention in obese women achievable and associated
with more favourable weight gain [24]. Bao and colleagues
showed that greater postpartum activity among women
with prior GDM was associated with lower risk of
progression to type 2 diabetes, suggesting the metabolic
benefit of structured activity extends beyond pregnancy
[29].
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Figure 1: Incidence of gestational diabetes mellitus among women
receiving structured lifestyle intervention versus standard care in two

prevention trials, the Finnish RADIEL study and the Madrid St
Carlos Mediterranean-diet study, both showing lower incidence with
structured intervention [20,25].

Meta-analytic syntheses support a genuine, if modest,
aggregate effect. Song and colleagues, pooling prevention
trials, reported a significant reduction in GDM incidence
with structured diet-and-exercise counselling, most
pronounced when intervention began earlier and was
[15].

meta-regression, found effectiveness strongly tied to

more intensive Guo and colleagues, using
programme structure and adherence support rather than
intervention type alone [16]. The Cochrane reviews of
diet-and-exercise and exercise-only prevention reached
compatible conclusions, with more heterogeneous effects
for exercise alone and generally low-to-moderate

certainty of evidence [9,10].

5. Comparative neonatal and perinatal outcomes

The obstetric and neonatal literature shows its clearest,

3

most consistent advantage in macrosomia and LGA birth
weight. The Cochrane reviews of dietary advice for
preventing GDM and of treatment in established GDM
both reported reduced macrosomia with structured
dietary counselling relative to standard care, an effect
reproduced across independent meta-analyses [11,17].
The ACHOIS trial reported substantially lower serious
perinatal complications, including death, shoulder
dystocia, fracture, and nerve palsy, with structured dietary
advice, monitoring, and insulin as needed, compared with
routine care [7]. The mild GDM trial reported similarly
lower macrosomia, LGA birth, shoulder dystocia, and
preeclampsia with structured treatment compared with

usual prenatal care [8].

ACHOIS TRIAL OUTCOMES: STRUCTURED MANAGEMENT VS ROUTINE
21
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Figure 2: Serious perinatal complications and macrosomia in the
ACHOIS trial, comparing structured dietary advice, glucose

monitoring, and insulin therapy as needed against routine antenatal
care without structured glycaemic management [7].

Hartling and colleagues, in a review for the US Preventive
Services Task Force, concluded that structured treatment
protocols reduced macrosomia, shoulder dystocia, and
preeclampsia relative to standard treatment, informing
[18].
a theoretical concern with tighter

subsequent  screening  guidance Neonatal
hypoglycaemia,
glycaemic control, was not consistently increased by
structured intervention: both ACHOIS and the mild GDM
trial reported similar hypoglycaemia rates between arms,
suggesting the glycaemic benefit is not achieved at the

expense of neonatal risk [7,8].

6. Comparative mode of delivery and maternal
outcomes
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Table 2: Comparative consistency of structured lifestyle intervention

effects versus standard care across outcome domains, drawn from
treatment and prevention trials and systematic reviews [17,18,16,30].

Outcome domain | Effect of structured Consistency
intervention across trials

Maternal glycaemic | Improved, reduced insulin Consistent

control requirement

Gestational weight | Reduced excessive weight gain | Consistent

gain

Macrosomia / LGA | Reduced incidence Consistent

birth weight

Caesarean delivery | Variable, often not significant Inconsistent

Preeclampsia Modest reduction in some trials | Inconsistent

Neonatal No significant increase Consistent

hypoglycaemia

Effects on caesarean delivery and hypertensive disorders
are less consistent than glycaemic or macrosomia
The mild GDM trial found a modest
preeclampsia reduction with structured treatment, but no

outcomes.

significant effect on caesarean delivery rate [8]. UPBEAT
and LIMIT, both in obese women, found no significant
reduction in caesarean delivery despite favourable
weight-gain effects, indicating that mode-of-delivery
outcomes are influenced by factors a pregnancy-limited
lifestyle intervention does not fully modify [21,22]. The
Cochrane review of GDM treatment likewise reported
inconsistent effects on caesarean rate, in contrast to the
more uniform macrosomia reduction [17]. Zhang and
colleagues noted that the metabolic benefits of structured
diet and activity are more directly linked to glycaemic and
fetal growth pathways than to the obstetric determinants
of delivery mode, a plausible explanation for this pattern
[30].

7. Discussion

Taken together, the literature supports a nuanced
conclusion: structured lifestyle intervention, whether as
prevention in at-risk women or first-line treatment in
established GDM,
meaningful advantage over standard care for glycaemic

produces a consistent, clinically
control, gestational weight gain, and macrosomia or LGA
birth weight, while its advantage for caesarean delivery,
preeclampsia, and neonatal hypoglycaemia is smaller and

[

©

less uniform [17,18,19]. This pattern fits the underlying
physiology: structured diet and activity act directly on
maternal glucose flux and fetal growth, the pathway most
proximate to macrosomia, whereas caesarean delivery
and preeclampsia are determined by a wider set of factors
a pregnancy-limited programme cannot fully modify
(30,27].

The meta-regression findings of Guo and colleagues
indicate that benefit is not intrinsic to counselling in the
abstract but depends on programme structure, adherence
support, and timing [16]. This reconciles apparently
discordant results: UPBEAT and LIMIT, large trials in
high-risk obese populations, did not reduce their
composite neonatal outcomes despite gains in weight
gain and diet quality, while RADIEL and St Carlos,
delivering intensive, early, dietitian-led counselling in
more selectively achieved
significant GDM incidence reductions [21,22,20,25]. This

argues against treating "lifestyle intervention" as a single

enriched populations,

undifferentiated exposure.

Several limitations constrain generalisation. Trials differ
in how "standard care" is defined, from no structured
advice to fairly detailed printed guidance, so effect size
partly reflects how minimal the comparator was [17,5].
Blinding to lifestyle allocation is not feasible, risking
performance and detection bias in adherence reporting
and insulin-initiation decisions [18]. Prevention-trial
populations such as RADIEL, UPBEAT, and LIMIT differ
substantially in body mass index, ethnicity, and setting,
limiting cross-trial pooling [20,21,22]. The DALI and
BAMBINO trials illustrate that even well-designed exercise
programmes face adherence challenges, so trial-measured
efficacy under supervision may exceed real-world

effectiveness at scale [26,24].

Clinically, these findings support structured, dietitian-led,
adherence-supported lifestyle intervention as a default
component of GDM management, consistent with ACOG

and ADA guidance recommending medical nutrition
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therapy and structured activity before pharmacological
escalation [27,28]. For prevention, evidence favours
targeting intensive, early intervention toward women
identified as high risk, where RADIEL and St Carlos
showed the clearest incidence reductions, rather than
uniform low-intensity advice across an unselected

population [20,25,6].

8. Conclusion

Across randomized trials and systematic reviews spanning
both prevention and treatment of gestational diabetes,
structured lifestyle intervention combining individualised
dietary counselling, prescribed physical activity, and
structured monitoring produces a consistent advantage
over standard care for maternal glycaemic control,
gestational and macrosomia or

weight  gain,

large-for-gestational-age birth, while its effect on
caesarean delivery and hypertensive outcomes remains
smaller and less consistently reproduced [7,8,17]. The
magnitude of benefit appears strongly dependent on
programme intensity, adherence support, and timing of
initiation rather than on lifestyle counselling in a generic
sense, a distinction that should guide how structured
programmes are designed and resourced as antenatal
services move toward making them a routine rather than

exceptional part of GDM care [16,27,28].
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