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ABSTRACT 
Background 
Considerable attention has been directed toward the maternal and neonatal consequences of gestational diabetes 
mellitus. However, the clinical significance of maternal hypoglycemia occurring during a routine oral glucose 
tolerance test (OGTT) in women who do not meet diagnostic criteria for gestational diabetes remains poorly 
understood. Whether such hypoglycemic values constitute a metabolic signal that adversely influences fetal growth is 
an open question with direct implications for antenatal surveillance. 
Objective 
To determine whether maternal hypoglycemia during the 75-g OGTT is associated with adverse neonatal outcomes, 
with particular attention to small for gestational age (SGA) and low birth weight (LBW) in a non-diabetic obstetric 
cohort. 
Methods 
A retrospective, record-based observational study was conducted at a tertiary care teaching hospital. All women who 
delivered during a six-month period and had undergone a 75-g OGTT at 24–28 weeks without a diagnosis of 
gestational diabetes were included. Maternal hypoglycemia was defined as any plasma glucose value below 3.9 
mmol/L (70 mg/dL) at the fasting, one-hour, or two-hour time point. The primary outcomes were SGA (birth weight 
<10th percentile), LGA (>90th percentile), and mean birth weight. Secondary outcomes included LBW (<2500 g), 
macrosomia, preterm birth, NICU admission, and Apgar scores. Group comparisons were made using the independent 
t-test and chi-square test. Logistic regression was performed to assess independent associations after adjusting for 
maternal age, BMI, parity, and gestational weight gain. 
Results 
Of 716 eligible women, 52 (7.3%) were classified as hypoglycemic and 664 (92.7%) as normoglycemic. Women in 
the hypoglycemia group had a significantly lower booking BMI (22.1 ± 2.8 vs. 24.3 ± 3.4 kg/m²; p<0.001). Mean 
birth weight was lower in the hypoglycemia group (2685 ± 412 g vs. 2894 ± 436 g; p=0.002). SGA was more common 
among neonates of hypoglycemic mothers (21.2% vs. 10.1%; p=0.01), as was LBW (26.9% vs. 14.7%; p=0.02). On 
multivariable analysis, maternal hypoglycemia was independently associated with SGA (adjusted OR 1.92; 95% CI 
1.01–3.64; p=0.04). 
Conclusion 
Maternal hypoglycemia during the 75-g OGTT occurs in approximately one in thirteen non-diabetic pregnancies and 
is independently associated with SGA. These findings suggest that low glucose values during OGTT, not merely 
elevated ones, warrant clinical attention. Prospective studies with serial fetal growth surveillance are needed to 
determine whether targeted antenatal monitoring in this subgroup improves outcomes. 
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fetal growth restriction; retrospective observational study. 
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Gestational diabetes mellitus (GDM) occupies a 
disproportionately large share of obstetric and 
perinatal research, and with good reason: its 
prevalence is rising globally, and its consequences for 
mother and neonate are well characterised [1,2]. The 
adverse outcomes associated with GDM — including 
macrosomia, preterm birth, neonatal hypoglycaemia, 
and caesarean delivery — have been consistently 
documented across diverse obstetric populations [3]. 
Yet the glucose tolerance test that serves as the 
primary diagnostic instrument for GDM also generates 
information that is routinely disregarded. Specifically, 
low glucose values recorded during the 75-g OGTT 
are noted, documented, and then set aside, because 
clinical thresholds for concern have been established 
only at the upper end of the glycaemic spectrum. 
This may be an oversight. During the second half of 
pregnancy, fuel partitioning shifts substantially in 
favour of the fetoplacental unit. The placenta 
facilitates glucose transfer to the fetus through 
facilitated diffusion, a process that is directly 
proportional to the maternal-fetal glucose 
concentration gradient and therefore sensitive to 
reductions in maternal circulating glucose [4,5,6]. 
When maternal glucose falls below the threshold for 
normal fuel delivery, fetal glucose availability may be 
compromised, with potential downstream effects on 
fetal growth and adipose deposition. The theoretical 
underpinning for a relationship between maternal 
hypoglycaemia and impaired fetal growth is, 
therefore, plausible. 
Epidemiological data on this question are sparse but 
suggestive. A handful of studies have identified 
hypoglycaemic OGTT values in pregnant women 
without GDM at a prevalence ranging from 5% to 
10%, and some have reported an association with 
reduced birth weight and increased rates of SGA 
[7,8,9,10]. Among underweight women in particular, 
low glucose challenge test results have been 
independently associated with SGA after adjustment 
for confounders [9]. More recently, a study examining 
flat OGTT curves noted reduced mean birth weight 
among affected neonates, highlighting the relevance of 
subnormal glucose profiles during pregnancy [10]. 
However, these studies have varied considerably in 
their definition of hypoglycaemia, the OGTT protocol 
employed, the confounders addressed, and the 
outcomes evaluated. No consensus definition of 
clinically significant hypoglycaemia during OGTT 
exists, and the question of whether such values 
independently predict neonatal outcomes — after 
accounting for maternal BMI and other determinants 
of fetal growth — remains unresolved [7,8,9,10]. 
The present study was designed to address this gap. 
Using retrospectively collected data from a large 
tertiary obstetric unit, we examined whether maternal 

plasma glucose values below 3.9 mmol/L at any time 
point during the 75-g OGTT were associated with 
SGA, LBW, and other adverse neonatal outcomes in 
women who did not meet diagnostic criteria for GDM. 
A secondary aim was to determine whether any such 
association persisted after adjustment for relevant 
confounders.2. METHODS 
2.1 Study Design and Setting 
This was a retrospective, record-based observational 
study, reported in accordance with the Strengthening 
the Reporting of Observational Studies in 
Epidemiology (STROBE) guidelines [11]. The study 
was conducted in the Department of Obstetrics and 
Gynaecology of a tertiary care teaching hospital. Data 
were drawn entirely from existing hospital electronic 
medical records and laboratory information systems. 
No intervention was performed, and there was no 
direct contact with participants. The study period 
covered all eligible deliveries over six consecutive 
months. 
2.2 Study Population 
The study population comprised all pregnant women 
who delivered at the institution during the defined 
period and had undergone a standard 75-g OGTT 
between 24 and 28 weeks of gestation, consistent with 
internationally recommended screening practice [12]. 
Women were included if they were aged 18 years or 
older, carried a singleton pregnancy, had complete 
OGTT records (fasting, one-hour, and two-hour 
plasma glucose values), and had complete delivery 
and neonatal outcome data available. 
Women were excluded if they had pre-existing 
diabetes mellitus or had received a diagnosis of 
gestational diabetes mellitus following OGTT. 
Additional exclusion criteria were multifetal gestation, 
chronic hypertension, known autoimmune disease or 
malignancy, documented fetal congenital anomaly, 
and incomplete or missing medical records. 
2.3 Exposure Definition 
Maternal hypoglycaemia was defined as any plasma 
glucose value below 3.9 mmol/L (70 mg/dL) at any 
time point during the 75-g OGTT — fasting, one hour, 
or two hours post-load — consistent with the 
American Diabetes Association threshold for 
clinically significant hypoglycaemia [7]. Participants 
were classified into two mutually exclusive groups: 
the hypoglycaemia group (at least one value below the 
threshold) and the normoglycaemia group (all values 
at or above the threshold). 
2.4 Data Collection 
Data were extracted from electronic records using a 
structured proforma. Maternal variables collected 
included age, pre-pregnancy or booking BMI, 
gravidity, parity, gestational weight gain (where 
available), all three OGTT glucose values, and 
gestational age at delivery. Neonatal variables 
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collected included birth weight, sex, gestational age at 
birth, Apgar scores at one and five minutes, and 
requirement for NICU admission. 
2.5 Outcome Measures 
The primary outcomes were SGA (birth weight below 
the 10th percentile for gestational age and sex), LGA 
(birth weight above the 90th percentile), and mean 
birth weight. Gestational age-specific percentile 
thresholds were applied using standard institutional 
reference charts. 
Secondary outcomes comprised LBW (birth weight 
below 2500 g), macrosomia (birth weight above 4000 
g), preterm birth (delivery before 37 completed weeks 
of gestation), NICU admission, and Apgar score below 
7 at one and five minutes. 
2.6 Sample Size Justification 
Based on institutional records, approximately 150 
deliveries occur per month. Over six months, an 
estimated 900 deliveries were expected. After 
excluding cases of GDM (approximately 10–15% of 
the obstetric population) and other ineligible cases, the 
anticipated eligible sample size was 750–800. Given a 
reported OGTT hypoglycaemia prevalence of 
approximately 7% in non-diabetic pregnant 
populations [7,8], between 50 and 60 hypoglycaemic 
cases were expected — a sample judged sufficient to 
detect clinically meaningful differences in SGA rates 
between groups. A consecutive sampling strategy was 
employed to include all eligible cases within the study 
period. 
2.7 Statistical Analysis 
Data were entered into Microsoft Excel and analysed 
using SPSS version 20.0. Continuous variables are 
reported as mean ± standard deviation, and categorical 
variables as frequencies and percentages. Between-
group comparisons were performed using the 
independent samples t-test for continuous variables 
and the chi-square test for categorical variables. 
Univariate logistic regression was performed to 
estimate odds ratios (OR) with 95% confidence 
intervals for each neonatal outcome. Multivariable 
logistic regression was then conducted, adjusting for 
maternal age, BMI, parity, and gestational weight 
gain, to evaluate whether any observed associations 
were independent of these confounders. Statistical 
significance was set at p<0.05. 
Subgroup analysis was performed comparing 
outcomes between women with fasting 
hypoglycaemia and those with post-load 
hypoglycaemia. Sensitivity analysis was conducted 
excluding the approximately 15% of participants with 
missing gestational weight gain data to assess whether 
this affected the primary findings. 
2.8 Ethical Considerations 
The study protocol was submitted to the Institutional 
Ethics Committee for review and approval prior to 

data access. As the study involved retrospective 
analysis of de-identified hospital records with no 
patient interaction or alteration of clinical care, it was 
classified as minimal risk. All data were anonymised 
before analysis. In view of the retrospective, record-
based design and use of de-identified data, a waiver of 
informed consent was requested. The study was 
conducted in accordance with the ethical principles of 
the Declaration of Helsinki [13]. 
3. RESULTS 
3.1 Participant Flow 

During the study period, 912 deliveries were 
recorded. Of these, 842 women had undergone a 75-g 
OGTT between 24 and 28 weeks of gestation. After 
applying eligibility criteria, 126 women were excluded 
(Figure 1), yielding a final study population of 716 
participants. Of these, 52 women (7.3%) were 
classified into the hypoglycemia group and 664 
(92.7%) into the normoglycemia group. 
 

 
 

 
 

Figure 1. Participant Flow Diagram. OGTT, oral 
glucose tolerance test; GDM, gestational diabetes 

mellitus. 
 
3.2 Baseline Maternal Characteristics 

Baseline characteristics are summarised in 
Table 1. Mean maternal age was similar between 
groups (24.8 ± 3.6 vs. 25.6 ± 4.1 years; p=0.12). 
Booking BMI was significantly lower in the 
hypoglycemia group (22.1 ± 2.8 vs. 24.3 ± 3.4 kg/m²; 
p<0.001). A higher proportion of primigravida women 
was observed in the hypoglycemia group (61.5% vs. 
48.2%), though this difference did not reach statistical 
significance (p=0.07). Mean gestational weight gain 
was lower in the hypoglycemia group, but this 
difference was also non-significant (9.1 ± 2.3 vs. 10.4 
± 2.8 kg; p=0.09). Gestational weight gain data were 
available for 612 of the 716 participants. 
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Table 1. Baseline Maternal Characteristics 

Variable 
Hypoglyce
mia (n=52) 

Normoglyce
mia (n=664) 

p-
valu

e 

Age 
(years), 
mean ± 
SD 

24.8 ± 3.6 25.6 ± 4.1 0.12 

BMI 
(kg/m²), 
mean ± 
SD 

22.1 ± 2.8 24.3 ± 3.4 <0.0
01 

Primigravi
da, n (%) 

32 (61.5%) 320 (48.2%) 0.07 

Multipara, 
n (%) 

20 (38.5%) 344 (51.8%) — 

Gestationa
l weight 
gain* 
(kg), 
mean ± 
SD 

9.1 ± 2.3 10.4 ± 2.8 0.09 

BMI, body mass index; SD, standard deviation. Bold 
p-values indicate statistical significance (p<0.05). 
*Gestational weight gain available for n=612 
participants. 
 
3.3 Neonatal Outcomes 

Neonatal outcomes are presented in Table 2. 
Mean birth weight was significantly lower in neonates 
of hypoglycemic mothers compared to 
normoglycemic mothers (2685 ± 412 g vs. 2894 ± 436 
g; p=0.002). SGA occurred in 21.2% of neonates in the 
hypoglycemia group versus 10.1% in the 
normoglycemia group (p=0.01), and LBW was 
recorded in 26.9% versus 14.7% respectively 
(p=0.02). Rates of LGA, macrosomia, preterm birth, 
NICU admission, and low Apgar scores did not differ 
significantly between groups. The outcome 
distribution is illustrated in Figure 2 and Figure 3. 
 

Table 2. Comparison of Neonatal Outcomes 
Between Groups 

Outcome 
Hypoglyce
mia (n=52) 

Normoglyce
mia (n=664) 

p-
valu

e 

Birth 
weight 
(g), mean 
± SD 

2685 ± 412 2894 ± 436 0.00
2 

Outcome 
Hypoglyce
mia (n=52) 

Normoglyce
mia (n=664) 

p-
valu

e 

SGA, n 
(%) 

11 (21.2%) 67 (10.1%) 0.01 

LGA, n 
(%) 

1 (1.9%) 42 (6.3%) 0.18 

LBW 
(<2500 
g), n (%) 

14 (26.9%) 98 (14.7%) 0.02 

Macroso
mia 
(>4000 
g), n (%) 

0 (0%) 14 (2.1%) 0.31 

Preterm 
birth, n 
(%) 

7 (13.5%) 65 (9.8%) 0.34 

NICU 
admission
, n (%) 

9 (17.3%) 76 (11.4%) 0.19 

Apgar <7 
at 1 min, 
n (%) 

6 (11.5%) 52 (7.8%) 0.28 

Apgar <7 
at 5 min, 
n (%) 

2 (3.8%) 18 (2.7%) 0.65 

SGA, small for gestational age; LGA, large for 
gestational age; LBW, low birth weight; NICU, 
neonatal intensive care unit. Bold p-values indicate 
statistical significance (p<0.05). 
 

 



Page: 1 6 5 5  

Maternal Hypoglycemia During Oral Glucose Tolerance Test and Neonatal Outcomes: A Retrospective 
Observational Study 

IJDDT, Volume 16 Issue 58s, 2026 
 

Figure 2. Mean birth weight (g) by maternal OGTT 
glycaemic status. Error bars represent ±1 SD. OGTT, 

oral glucose tolerance test. 
 

 
Figure 3. Proportion (%) of small for gestational age 

(SGA) and low birth weight (LBW) neonates by 
maternal OGTT glycaemic status. 

 
3.4 Logistic Regression Analyses 

On univariate analysis (Table 3), maternal 
hypoglycemia was associated with a significantly 
increased odds of SGA (OR 2.38; 95% CI 1.28–4.41; 
p=0.006) and LBW (OR 2.13; 95% CI 1.18–3.85; 
p=0.01). No significant associations were observed for 
preterm birth or NICU admission. 
 
Table 3. Univariate Logistic Regression Analysis 

Outcome 
Odds 
Ratio 
(OR) 

95% 
CI 

p-
value 

SGA 2.38 1.28–
4.41 

0.006 

LBW 2.13 1.18–
3.85 

0.01 

Preterm birth 1.43 0.62–
3.26 

0.34 

NICU admission 1.62 0.77–
3.41 

0.19 

OR, odds ratio; CI, confidence interval. Bold p-
values indicate statistical significance (p<0.05). 
Reference group: normoglycemia. 
 

After adjusting for maternal age, BMI, parity, 
and gestational weight gain, the association between 
maternal hypoglycemia and SGA remained 
statistically significant (adjusted OR 1.92; 95% CI 
1.01–3.64; p=0.04) (Table 4). The adjusted association 
with LBW was attenuated and no longer significant 
(adjusted OR 1.54; 95% CI 0.86–2.78; p=0.14), 

suggesting partial mediation by BMI and gestational 
weight gain. No significant adjusted associations were 
observed for preterm birth or NICU admission. 
 

Table 4. Multivariable Logistic Regression 
Analysis (Adjusted) 

Outcome 
Adjusted 

OR 
95% 
CI 

p-
value 

SGA 1.92 1.01–
3.64 

0.04 

LBW 1.54 0.86–
2.78 

0.14 

Preterm birth 1.21 0.52–
2.81 

0.66 

NICU admission 1.38 0.63–
3.02 

0.41 

Adjusted for maternal age, BMI, parity, and 
gestational weight gain. Bold p-values indicate 
statistical significance (p<0.05). 
 
3.5 Additional Analyses 

Subgroup analysis by timing of 
hypoglycemia (fasting versus post-load) did not reveal 
statistically significant differences in neonatal 
outcomes. However, women with fasting 
hypoglycemia showed a non-significant trend toward 
lower mean birth weight compared with those whose 
hypoglycemia occurred only at post-load time points. 
Sensitivity analysis excluding participants with 
missing gestational weight gain data did not materially 
alter the primary findings. 
4. DISCUSSION 
In this retrospective study of 716 non-diabetic 
pregnant women from a tertiary obstetric unit, 
maternal hypoglycaemia during the 75-g OGTT was 
observed in 7.3% of the cohort. These women 
delivered neonates with lower mean birth weights and 
higher rates of SGA and LBW. After adjustment for 
maternal age, BMI, parity, and gestational weight 
gain, the association with SGA remained 
independently significant, though the adjusted 
association with LBW was attenuated. No statistically 
significant differences were found for preterm birth, 
NICU admission, or Apgar scores. 
The prevalence of OGTT-associated hypoglycaemia 
in our cohort (7.3%) is consistent with rates reported 
in prior observational studies, which have documented 
this phenomenon in approximately 5%–10% of non-
diabetic pregnancies [7,8]. That such a finding occurs 
with appreciable frequency, yet receives no systematic 
clinical follow-up under current guidelines, warrants 
reconsideration. Our data suggest that low OGTT 



Page: 1 6 5 6  

Maternal Hypoglycemia During Oral Glucose Tolerance Test and Neonatal Outcomes: A Retrospective 
Observational Study 

IJDDT, Volume 16 Issue 58s, 2026 
 

glucose values are not benign incidental findings but 
may identify a subset of women at elevated risk of 
delivering SGA neonates [7,8,14,15]. 
The mechanism through which maternal 
hypoglycaemia during OGTT might impair fetal 
growth is not entirely established, but several 
pathways are plausible. Placental glucose transfer is 
largely driven by the maternal–fetal glucose 
concentration gradient, and transient maternal 
hypoglycaemia during a critical window of placental 
development at 24–28 weeks could reduce net glucose 
flux to the fetus [4,5,6]. Additionally, recurrent or 
habitual hypoglycaemia — of which the OGTT value 
may be an index — could signal chronic nutritional 
insufficiency or an underlying substrate metabolism 
phenotype, manifesting as both reduced maternal BMI 
and impaired fetal growth. The significantly lower 
booking BMI in the hypoglycaemia group is consistent 
with this hypothesis, and the attenuation of the LBW 
association after adjustment for BMI supports partial 
mediation through maternal nutritional status [4,5]. 
Comparable findings have been reported in other 
institutional studies from similar populations, where 
low glucose values during oral loading tests were 
independently associated with SGA and composite 
neonatal morbidity [9,10,14]. A large retrospective 
cohort study found that a low maternal glucose 
challenge test value was significantly associated with 
increased neonatal morbidity driven by higher rates of 
SGA, even after multivariable adjustment [14]. Some 
investigators have proposed that the combination of 
low fasting glucose and exaggerated post-load insulin 
responses may characterise a phenotype of glucose 
homeostasis associated with intrauterine growth 
restriction, and that affected women may benefit from 
enhanced antenatal surveillance [14,15]. Whether this 
represents a biologically distinct subpopulation or a 
continuous spectrum of metabolic risk is not resolved 
by the present data but merits prospective 
investigation. 
Several strengths of this study deserve mention. The 
sample was drawn from a single high-volume 
institution with standardised OGTT and delivery 
documentation practices, reducing the heterogeneity 
introduced by multi-centre data pooling. The 
exclusion of all GDM-positive cases eliminates the 
most obvious confounder and isolates the signal of 
interest. The use of multivariable logistic regression to 
adjust for key confounders — including BMI, which 
was significantly different between groups — 
strengthens the causal inference possible from these 
observational data. The sensitivity analysis confirming 
stability of findings after exclusion of cases with 
missing gestational weight gain data further supports 
the robustness of the primary result. 

The limitations of this study must be acknowledged. 
The retrospective design inherently constrains the 
completeness and standardisation of data collection. 
Gestational weight gain data were unavailable for 
approximately 15% of the cohort, introducing 
potential residual confounding. OGTT hypoglycaemia 
was identified at a single time point, and no 
information on habitual dietary intake, fasting duration 
prior to the test, or physical activity patterns — all of 
which influence fasting glucose — was available. The 
definition of hypoglycaemia as a single value below 
3.9 mmol/L at any time point during OGTT may lack 
specificity; a more stringent definition requiring 
multiple abnormal values might identify a higher-risk 
subgroup. Furthermore, as this study was conducted at 
a single tertiary centre serving a largely South Indian 
population, generalisability to other ethnic and 
geographic settings requires caution. The sample size, 
while adequate for detecting differences in SGA, may 
have been insufficient to demonstrate statistically 
significant associations for outcomes with lower event 
rates such as macrosomia or perinatal asphyxia. 
Future research should address these limitations 
through prospective designs with serial fetal growth 
ultrasonography in women identified with OGTT 
hypoglycaemia. Characterisation of the full glucose 
and insulin response profile during OGTT — rather 
than relying on discrete threshold values — would 
provide a more granular understanding of the 
metabolic phenotype. Additionally, studies examining 
whether targeted nutritional intervention in women 
with OGTT hypoglycaemia can improve fetal growth 
outcomes would have direct clinical relevance. 
5. CONCLUSION 
Maternal hypoglycaemia during the 75-g OGTT, 
occurring in approximately 7% of non-diabetic 
pregnancies in this cohort, was independently 
associated with SGA after adjustment for relevant 
maternal characteristics. Women with OGTT 
hypoglycaemia also delivered neonates with lower 
mean birth weights and higher rates of LBW, though 
the latter association was partly explained by 
differences in maternal BMI. These findings indicate 
that the lower end of the glucose spectrum during 
OGTT carries prognostic information that is not 
currently captured in routine clinical practice. 
Prospective studies are needed to determine whether 
identifying and monitoring this subgroup translates 
into improved neonatal outcomes. 
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