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ABSTRACT

Purpose: Gestational diabetes mellitus (GDM) screening remains challenging in resource-
limited settings where conventional protocols face implementation barriers. This investigation
evaluated whether the simplified DIPSI protocol offers diagnostic equivalence to standard 75-
gram oral glucose tolerance testing in South Indian pregnant women.

Methods: This cross-sectional analytical study enrolled 50 pregnant women at 24-28 gestational
weeks, comprising 25 DIPSI-confirmed hyperglycemic cases and 25 normoglycemic controls.
Following comprehensive anthropometric assessment, participants underwent both DIPSI testing
(non-fasting 2-hour post-75g glucose) and standard OGTT (fasting, 1-hour, 2-hour
measurements). Serum glucose quantification employed glucose oxidase-peroxidase enzymatic
methodology on automated analyzers. Independent t-tests compared group differences, with
statistical significance at p<0.05.

Results: Cases exhibited markedly elevated DIPSI serum glucose (167.3+£18.2 mg/dL) versus
controls (112.6£16.7 mg/dL; p<0.001). Standard OGTT revealed consistent hyperglycemic
patterns: fasting values of 95.2+7.8 versus 82.6+5.9 mg/dL, 1-hour concentrations of 162.4+15.3
versus 118.7£14.2 mg/dL, and 2-hour levels of 154.9+£17.6 versus 110.3+13.8 mg/dL (all
p<0.001). Body mass index showed significant case-control disparity (28.1+2.7 versus 24.0£2.5
kg/m?; p<0.01), confirming obesity-hyperglycemia associations.

Conclusion: DIPSI demonstrates diagnostic concordance with conventional OGTT while
eliminating fasting requirements and reducing phlebotomy burden, making it advantageous for
widespread antenatal screening implementation in resource-constrained healthcare environments.
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INTRODUCTION

Hyperglycemic disorders emerging during gestation constitute significant obstetric complications
affecting 7-25% of pregnancies globally, with considerable geographic variation (1,2). These
metabolic disturbances precipitate substantial maternal morbidity including preeclampsia and
operative delivery requirements, alongside fetal complications encompassing macrosomia, birth
trauma, neonatal hypoglycemia, and long-term metabolic dysfunction (3,4). Early identification
through systematic screening enables timely nutritional and pharmacological interventions that
substantially reduce adverse outcomes (5,6).

Standard diagnostic protocols employing 75-gram glucose tolerance testing with multiple timed
measurements represent the international reference methodology (7). However, this approach
mandates overnight fasting, sequential blood sampling, and prolonged clinical observation—
logistical requirements that substantially limit implementation in high-volume antenatal clinics
serving socioeconomically disadvantaged populations (8,9). These barriers prompted the
Diabetes in Pregnancy Study Group India to propose a simplified single-step protocol utilizing
non-fasting 2-hour post-glucose assessment, designated DIPSI (10,11).

The pathophysiological basis involves progressive pancreatic -cell inadequacy unable to
compensate for pregnancy-induced insulin resistance mediated by placental hormones (12). This
hormonal antagonism impairs cellular glucose uptake, resulting in maternal hyperglycemia that
crosses the placenta and stimulates excessive fetal insulin secretion, triggering metabolic
complications (13). Obesity exacerbates these mechanisms through adipokine-mediated
inflammation and ectopic lipid accumulation that further compromise insulin signaling pathways
(14,15).

While several investigations have validated DIPSI performance in various Indian populations,
regional demographic and lifestyle heterogeneity necessitates continued local validation (16,17).
Puducherry represents a transitional urban-rural demographic undergoing rapid lifestyle
modifications yet remains underrepresented in existing literature. This investigation therefore
compared DIPSI and standard OGTT diagnostic performance in pregnant women attending a
South Indian tertiary care facility, providing evidence to inform optimal screening protocol
selection for routine antenatal care.
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MATERIALS AND METHODS
Study Design and Setting

This hospital-based cross-sectional analytical study was conducted at Mahatma Gandhi Medical
College and Research Institute (MGMCRI), a constituent institution of Sri Balaji Vidyapeeth
(Deemed-to-be-University), Puducherry, India. Institutional ethical approval was obtained prior
to participant recruitment, and all study procedures adhered to the principles of the Declaration
of Helsinki.

Ethical Approval

The Institutional Human Ethics Committee approved all study procedures (Reference:
MGMCRI/2024/02/THEC/76), ensuring adherence to Declaration of Helsinki principles. Written
informed consent was obtained from all participants in their preferred language following
detailed explanation of study objectives, procedures, and rights.

Participant Selection
Inclusion Criteria

Eligibility required: maternal age 21-40 years; singleton gestation; gestational age 2428 weeks
confirmed by ultrasound; and willingness to complete both testing protocols.

Exclusion Criteria

Women with pre-existing diabetes, chronic hypertension, renal or hepatic disease, multiple
gestation, severe anemia (hemoglobin <8 g/dL), active infections, or medications affecting
glucose metabolism were excluded.

Sample Size and Grouping

Sample size calculation assumed 0=0.05, power=80%, anticipated mean difference of 40 mg/dL,
and pooled standard deviation of 20 mg/dL, yielding minimum 21 participants per group. To
strengthen statistical power, 25 participants were enrolled in each group (total n=50).

Participants underwent routine DIPSI screening per institutional protocol. Those with results
>140 mg/dL constituted cases (provisional GDM diagnosis), while those <140 mg/dL served as
normoglycemic controls (10). All participants subsequently completed standard OGTT within
one week for methodological comparison.

Anthropometric Assessment

Height measurement to 0.1 cm employed wall-mounted stadiometry with participants barefoot
and head in Frankfurt horizontal plane. Weight determination to 0.1 kg used calibrated digital
scales with light clothing. Body mass index calculation followed standard formula (weight
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kg/height m?), with Asian-specific cutoffs applied: normal <23.0, overweight 23.0-24.9, obese
>25.0 kg/m? (18).

DIPSI Testing Protocol

Following DIPSI guidelines, participants ingested 75 grams anhydrous glucose dissolved in 250—
300 mL water regardless of fasting status or recent meal timing (10). Venous blood (3 mL) was
collected precisely 2 hours post-ingestion into sodium fluoride-potassium oxalate tubes,
immediately centrifuged at 3,000 rpm for 10 minutes, and separated for glucose analysis. Values
>140 mg/dL indicated provisional GDM.

Standard OGTT Protocol

Standard testing followed International Association of Diabetes and Pregnancy Study Groups
criteria (7). After overnight fasting (8—12 hours) and three days unrestricted carbohydrate intake
(=150 g daily), baseline venous samples were obtained. Participants then consumed 75 grams
glucose within 5 minutes, with subsequent blood collection at exactly 1 and 2 hours post-load.
GDM diagnosis required meeting any threshold: fasting >92, 1-hour >180, or 2-hour >153
mg/dL (7).

Laboratory Analysis

Serum glucose quantification employed glucose oxidase-peroxidase enzymatic methodology
using commercial kits (Coral Clinical Systems, Goa) on semi-automated analyzers (Transasia
Erba Chem 7). This method demonstrates excellent precision (coefficient of variation <2%). The
reaction involves glucose oxidation producing hydrogen peroxide, which couples with
chromogenic substrates yielding colored products measured spectrophotometrically at 505 nm.
Daily quality control employed multi-level commercial sera with acceptance criteria £5% of
target values. Laboratory personnel remained blinded to participant grouping.

Statistical Analysis

IBM SPSS Statistics version 25.0 performed all analyses. Continuous variables showing normal
distribution (Shapiro-Wilk test) are presented as mean+standard deviation. Independent t-tests
compared case-control differences. Cohen's d quantified effect sizes. Statistical significance was
established at p<0.05 (two-tailed).
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RESULTS
Demographic and Anthropometric Characteristics

Table 1 presents comprehensive participant characteristics. Maternal age demonstrated no
significant difference between cases (28.4+3.5 years) and controls (28.0+4.2 years; p=0.72),
ensuring age-matched comparison that eliminates confounding from age-related metabolic
variations (19). Gestational age at assessment showed statistical equivalence (26.3+1.2 versus
25.9£1.0 weeks; p=0.36), removing temporal bias from progressive pregnancy-induced insulin
resistance (20).

Body mass index exhibited marked elevation in cases (28.1£2.7 kg/m?) compared to controls
(24.0£2.5 kg/m?; p<0.01), yielding large effect size (Cohen's d=1.58). This substantial disparity
confirms obesity's critical role in GDM pathogenesis through inflammatory adipokine secretion
and hepatic-muscular lipid accumulation that compromise insulin signaling (14,15).

Comparative Glycemic Profile Analysis

Table 1. Demographic, Anthropometric, and Glycemic Characteristics

Parameter Cases (n=25) Controls (n=25) p-value Cohen's d
Mean+SD Mean+SD

Maternal age (years) 28.4£3.5 28.0+4.2 0.72 0.10
Gestational age 26.3+1.2 25.9£1.0 0.36 0.36
(weeks)

Body mass index 28.1£2.7 24.0+£2.5 <0.01%** 1.58
(kg/m?)

DIPSI serum glucose 167.3+18.2 112.6+16.7 <0.001*** | 3.14
(mg/dL)

OGTT fasting glucose | 95.2+7.8 82.6+5.9 <0.0071*** 1.84
(mg/dL)

OGTT 1-hour glucose | 162.4+15.3 118.7+14.2 <0.001*** 1295
(mg/dL)

OGTT 2-hour glucose | 154.9+17.6 110.3+13.8 <0.001*** | 2.82
(mg/dL)

SD: standard deviation; DIPSI: Diabetes in Pregnancy Study Group India protocol; OGTT: oral glucose tolerance test
p<0.01; *p<0.001
Effect size interpretation: small (0.2), medium (0.5), large (=0.8)

PAGE NO : 36



Zhuzao/Foundry[ISSN:1001-4977] VOLUME 29 ISSUE 2

DIPSI Performance

Mean DIPSI serum glucose showed profound case-control separation (167.3+18.2 versus
112.6+16.7 mg/dL; p<0.001) with very large effect size (Cohen's d=3.14). The 54.7 mg/dL
absolute difference substantially exceeds the 140 mg/dL diagnostic threshold, confirming robust
discriminatory capacity (10). Narrow standard deviations within groups indicate consistent
glucose handling patterns, supporting measurement reproducibility.

OGTT Three-Timepoint Profile

Standard OGTT demonstrated consistent case hyperglycemia across all timepoints. Fasting
concentrations revealed significant elevation (95.24+7.8 versus 82.6+5.9 mg/dL; p<0.001;
Cohen's d=1.84). While case mean approached but did not exceed the 92 mg/dL diagnostic
threshold (7), individual analysis showed 12 cases (48%) met fasting criteria, indicating basal p-
cell dysfunction manifesting without exogenous glucose challenge (21).

Peak glycemic response occurred at 1-hour post-load, with cases demonstrating 162.4+15.3
versus control values of 118.7+£14.2 mg/dL (p<0.001; Cohen's d=2.95). This 43.7 mg/dL
difference reflects maximal glucose absorption coupled with inadequate early-phase insulin
secretion—a pathognomonic feature of B-cell dysfunction (22). The 2-hour measurement showed
154.9£17.6 versus 110.3+13.8 mg/dL (p<0.001; Cohen's d=2.82), with case mean exceeding the
153 mg/dL threshold (7). Individual analysis revealed 16 cases (64%) met this criterion,
demonstrating persistent hyperglycemia from combined insulin secretory defects and peripheral
tissue resistance (23).

DIPSI-OGTT Concordance

Direct comparison of DIPSI (167.3+18.2 mg/dL) and OGTT 2-hour values (154.9+17.6 mg/dL)
in cases revealed 12.4 mg/dL mean difference, likely reflecting pre-test food intake in the non-
fasting DIPSI protocol (24). Despite this systematic offset, both methodologies achieved
identical statistical discrimination (both p<0.001), supporting diagnostic equivalence.

DISCUSSION
Principal Findings

This comparative investigation demonstrates that DIPSI achieves diagnostic performance
equivalent to standard OGTT for identifying gestational hyperglycemia while offering
substantial operational advantages. Both protocols exhibited excellent case-control
discrimination with highly significant glycemic differences across all measurement timepoints
(all p<0.001). Cohen's d effect sizes ranging from 1.84 to 3.14 substantially exceed conventional
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clinical significance benchmarks, confirming the magnitude of metabolic dysregulation extends
well beyond statistical artifacts (25).

Mechanistic Interpretation

The comprehensive glycemic profiling provides distinct pathophysiological insights. Fasting
hyperglycemia in 48% of cases reflects inadequate basal insulin secretion coupled with excessive
hepatic glucose output via unopposed gluconeogenesis—processes normally suppressed by
insulin but deregulated through hepatic insulin resistance (21). The pronounced 1-hour peak
indicates defective first-phase insulin response, wherein rapid glucose-stimulated secretion fails
to control postprandial excursions (22). Sustained 2-hour elevation demonstrates combined
insulin secretory inadequacy and peripheral tissue resistance, particularly skeletal muscle glucose
uptake impairment exacerbated by pregnancy hormones (23).

Obesity-GDM Mechanistic Links

The significant BMI elevation in cases (28.1 versus 24.0 kg/m?; p<0.01) warrants mechanistic
consideration. Expanded adipose tissue functions as an active endocrine organ secreting pro-
inflammatory mediators including tumor necrosis factor-alpha and interleukin-6, which directly
impair insulin receptor signaling cascades (14). Simultaneously, reduced adiponectin secretion
eliminates insulin-sensitizing effects (15). These alterations establish chronic inflammation that
synergizes with placental hormones to precipitate glucose intolerance. Furthermore, ectopic lipid
deposition in liver and muscle promotes lipotoxicity-mediated insulin resistance through
ceramide accumulation and protein kinase C activation (14).

DIPSI Operational Advantages

DIPSI's practical benefits address concrete barriers limiting screening coverage in resource-
constrained settings. Eliminating fasting requirements circumvents patient non-compliance from
concerns about prolonged food abstinence during pregnancy—a significant cultural barrier in
Indian populations (8). Single-visit completion reduces opportunity costs from multiple clinic
attendances, particularly relevant for rural women facing transportation challenges (9). Non-
fasting protocols also eliminate morning-only scheduling constraints, enabling flexible
integration into afternoon clinics serving working women.

From healthcare system perspectives, DIPSI reduces phlebotomy volume by two-thirds
compared to three-timepoint OGTT, proportionally decreasing laboratory reagent consumption,
analyzer processing time, and personnel workload—critical considerations for high-volume
antenatal clinics (10). These efficiency gains enable screening capacity expansion without
proportional infrastructure investment, improving population coverage in underserved areas.
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Comparative Evidence

Our findings align with multiple Indian validation studies. The landmark DIPSI development
investigation demonstrated 100% sensitivity and 98% specificity using the 140 mg/dL threshold
(10). Subsequent North Indian validation reported 100% sensitivity though lower specificity
(70%), suggesting potential false-positive results requiring confirmatory testing (16). Tamil
Nadu investigations found strong correlation (1=0.89) between DIPSI and OGTT 2-hour values,
corroborating our parallel discrimination observations (17).

However, methodological heterogeneity across studies necessitates continued regional
validation. Our Puducherry cohort contributes unique data from transitional urban-rural
demographics experiencing rapid lifestyle changes associated with economic development—a
population subset at elevated GDM risk yet underrepresented in literature.

Study Limitations

Several limitations warrant acknowledgment. The modest sample size (n=50), while adequate for
primary objectives, precludes definitive sensitivity-specificity calculation and receiver operating
characteristic analysis that would enable optimal threshold determination. The cross-sectional
design provides diagnostic performance data but cannot address longitudinal questions regarding
pregnancy outcomes or postpartum glucose tolerance evolution—clinically relevant endpoints
requiring prospective cohort investigation.

Selection based on DIPSI results introduced verification bias, as cases were enriched for
hyperglycemia by design. While facilitating comparative methodology evaluation, this approach
prevents calculation of true population-level screening characteristics including predictive
values. Future investigations should employ consecutive unselected screening with both tests
administered regardless of initial results.

The single-center tertiary care setting may limit generalizability to primary health centers where
most antenatal care occurs. Tertiary populations tend toward higher risk from comorbidity
concentration, potentially biasing GDM prevalence upward. Multi-center studies spanning
diverse healthcare tiers would provide more representative performance estimates. Finally,
absence of perinatal outcome data prevents assessment of screening protocols' ultimate clinical
utility—reducing adverse pregnancy outcomes—which represents the definitive validation
benchmark.

Clinical Implications

Based on accumulated evidence, DIPSI integration into routine antenatal protocols appears
justified, particularly where OGTT implementation faces logistical barriers. High-risk women
(obesity, family history, prior GDM, polycystic ovary syndrome) may benefit from early
screening using either methodology, with repeat testing at 24-28 weeks if initially negative.
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DIPSI-positive results should prompt nutritional counseling, glucose monitoring instruction, and
obstetric surveillance intensification.

Future Directions

Prospective cohort studies tracking pregnancy outcomes—cesarean delivery rates, neonatal
anthropometry, birth trauma, hypoglycemia—stratified by screening methodology would provide
definitive comparative effectiveness evidence. Cost-effectiveness analyses incorporating
healthcare system perspectives and long-term societal costs of undiagnosed GDM would inform
policy decisions regarding optimal screening strategy selection. Investigation of novel
biomarkers including adipokines and inflammatory mediators might enable risk stratification
algorithms guiding personalized screening intensity.

CONCLUSION

This investigation demonstrates DIPSI achieves diagnostic performance equivalent to standard
three-timepoint OGTT for gestational diabetes identification while offering substantial
operational advantages including single-visit completion, elimination of fasting requirements,
and reduced phlebotomy burden. Both methodologies exhibited excellent discriminatory capacity
with highly significant case-control glycemic differentiation across all parameters measured. The
pronounced body mass index-GDM association reaffirms obesity's central pathophysiological
role. These findings support DIPSI integration into routine antenatal screening protocols,
particularly in resource-limited healthcare environments where patient compliance barriers and
infrastructure constraints limit conventional OGTT feasibility. Widespread DIPSI
implementation could enhance detection rates, facilitate earlier intervention, and ultimately
reduce the substantial maternal-perinatal morbidity associated with undiagnosed pregnancy
hyperglycemia.
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