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Abstract
Background: Gestational diabetes mellitus (GDM) represents the state of carbohydrate intolerance during
gestation. GDM is found as a risk factor for adverse outcomes of gestation concerning maternal and fetal
health conditions. Increasing maternal age is found associated with GDM and also other obstetric
complications. High maternal weight is reported to be linked to elevated risk of GDM. Relation of increased
maternal age and elevated body mass index (BMI) state with GDM suggests a need of effective measures for
improving the maternal and fetal health conditions and alienate the GDM associated obstetric concerns.
Previous studies have found possible role of physical activity and exercise in reducing the risk of GDM
development. This study aimed to explore GDM prevalence among participants and to perform comparative
analysis of maternal age and BMI between participants without GDM and participants with GDM.
Methodology: This cross-sectional study was conducted from March 2014 to September 2014, participants
(n=133) filled in a questionnaire which aimed to assess parameters like age, BMI and physical activity for
the study. Women in gestation were randomly invited to participate in study, and informed signed consent
was obtained from each participant prior participation. Participants were categorized in two groups,
participants without GDM and with GDM. For each participant, maternal age, BMI and involvement in
physical activities were recorded. Data were analysed using IBM SPSS Statistics 24.
Results: Mean values of maternal age and BMI were found to be lower for participants without GDM as
compared to that of participants with GDM. Participants without GDM reported to be involved in
household activities, occupational activities and exercise whereas participants with GDM were found to be
only involved in household activities.
Conclusion: In conclusion, this study may suggest possible influence of maternal age in GDM. Moreover, in
view of findings which indicated higher mean value of maternal BMI of participants with GDM compared
to that of participants without GDM, and in view of physical activity state, weight management and healthy
lifestyle may be encouraged.
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Introduction
GDM, state of glucose intolerance during
gestation1, is considered as a risk factor for
programming of multiple adverse health
outcomes2&3. It is found related with
development of type 2 diabetes and metabolic
syndrome4-6. Moreover, GDM impacts
offspring epigenetics contributing in
programming of obesity later in life7, and in
fetal metabolic processes8&9. Increasing
maternal age is found associated with GDM
and other obstetric complications10. Pregnant
women aged ≥35 years are found to be at
higher risk for developing complications,
including gestational diabetes, compared with
women of younger age11.
Studies carried out in Pakistan have found
increasing maternal age12,13, BMI12,13, parity13,
history of GDM13 and family history of
diabetes12,13 as risk factors of GDM.
Moreover, these studies determined
insignificant association of ethinicity12 and
socioeconomic status13 with GDM. Previous
study has presented role of elevated visceral
and total adipose tissue depth plays an
important role during first trimester in
predicting risk of dysglycemia14. Adipose
tissue malfunctioning is implicated in GDM
development15. Moreover, a recent study has
presented visceral fat mass as a risk factor of
GDM in obese BMI state16. The occurrence
of dyslipidemia in early gestational period is
found related with GDM development
despite the state of BMI, as higher levels of
triglycerides in lean and obese women are
found related to raised possibility of GDM17.
Another study has also reported elevated levels
of triglycerides in GDM18.
One of the factors triggering manifestation of
GDM has been shown to be weight changes
which transduce its influence on metabolic
pathways19. Increased gestational weight gain
may elevate GDM occurrence, presenting gain
in weight as modifiable risk factor for GDM20.
Triglycerides/high density lipoprotein ratios
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as well as haemoglobin A1c and prepregnancy BMI status are found to stand as
possible prediction markers of GDM and
large for gestational age (LGA) risk21. Healthy
weight from the period of preconception to
postpartum is encouraged19. Consistent with
other studies, high maternal weight is reported
to be related with increased chance of GDM
development22. Overweight, obesity and
GDM are found associated with LGA risk23
and increased placental leptin methylation24
which may contribute its role in intrauterine
reprogramming of offspring obesity25 and
other offspring health complications24.
The association between increased maternal
age11, obesity9&22 and GDM suggests need for
effective interventions to improve the health
state and reduce GDM associated obstetric
and fetal complications26. Increased maternal
physical activities may contribute in reducing
GDM risk27. Findings of previous study
suggested possible role of exercise in reducing
GDM development28. Role of physical
activity29 and exercise28 in reducing chances of
GDM development is found significant, and
is suggested as one of possible interventions in
the GDM management30. This study aimed to
explore prevalence of GDM among study
participants and analyse association of
maternal age, BMI and physical activity in
participants, without and with GDM.

Methodology
For the purpose of assessing prevalence of
GDM among study participants (n=133) and
analysing association between maternal age,
BMI, physical activity and GDM, a
questionnaire was designed and administered
in this cross-sectional study conducted from
March 2014 to September 2014. Ethical
approval for this study was obtained from
Institutional Review Board of Advance
Educational Institute and Research Center.
Women in gestation were randomly invited to
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participate in study, and prior participation in
study, informed signed consent was obtained
from each participant. The study participants
were categorized into two groups; participants
without GDM and participants with GDM.
Each participant self-reported the presence or
absence of GDM during present gestation.
Maternal age, BMI and engagement in
physical activities were recorded for each
participant.

used to assess equality of variances of data.
When normal distribution and equal variances
of data were assumed, independent sample ttest was used, otherwise Welch’s t-test was
utilized. P ≤ 0.05 was termed statistically
significant. IBM SPSS Statistics 24 was used
for statistical analysis.

Results
Among all study participants (n=133), a total
of 6.02% (n=8) participants self-reported for
GDM during present gestational period.

Data were presented as mean ± standard
deviation. Shapiro-Wilk test was used to
determine normality, and Levene’s test was
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Figure 1: Frequency of primigravidas and multigravidas.
Participants without GDM (n=125) were 41.6% (n=52) primigravidas and 58.4% (n=73)
multigravidas. Moreover, participants with GDM (n=8) were 37.5% (n=3) primigravidas and 62.5%
(n=5) multigravidas (Figure 1).
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Figure 2: Maternal age of participants without GDM and with GDM.

BMI

25.79

32.5

Participants without GDM and with GDM had mean value of 26.38 ± 4.71 years and 30.38 ± 5.76
years for maternal age respectively, and this difference was identified to be statistically significant (p <
0.05) using independent samples t-test. * represents p < 0.05 (Figure 2).

WITHOUT GDM
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Figure 3: BMI of participants without GDM and with GDM.
Participants without GDM presented mean values of 25.79 ± 5.48 and participants with GDM had a
mean value of 32.5 ± 10.89 for maternal BMI. Although, the mean values for BMI were found to be
increased for participants with GDM, compared to that of participants without GDM, however this
difference was statistically insignificant using Welch’s t-test (p > 0.05) (Figure 3).
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Figure 4: Frequency of participants involved in physical activities.
Among all participants in the group without GDM, 92.8% (n=116) were involved in household
activities, 4% (n=5) reported engagement with occupational work and 1.6% (n=2) were found
involved in exercise. All participants in group with GDM (n=8) reported to be engaged with
household activities (Figure 4).

Discussion
GDM is found associated with a decrease in
efficient pancreatic β-cell functioning31 and
insulin resistance coupled to decrease in
glucose transport activity which is reported
to be associated with reduction in insulin
receptor phosphorylation6. Multiple studies
have found GDM as a risk factor for various
obstetric and neonatal complications related
to health such as, type 2 diabetes4&5,
metabolic
syndrome4,
LGA32
and
33
macrosomia .
This
highlights
the
importance of GDM timely management to
improve GDM associated perinatal
outcomes2&34.
In this study, a total of 6.02% participants
self-reported for GDM during present
gestational period among all study
participants. A recent study from Pakistan
has identified increased GDM frequency
highlighting the importance of GDM
screening in Pakistan35. This study found
37.5% and 62.5% of the participants with
GDM to be primigravidas and multigravidas
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respectively, whereas 41.6% and 58.4% of
the participants without GDM to be
primigravidas and multigravidas respectively
(Figure 1). Study has shown parity as a risk
factor for GDM13.
In this present study, participants without
GDM, had lower mean value (26.38 ± 4.71
years) for maternal age as compared to
participants with GDM (30.38 ± 5.76 years)
(Figure 2). The American Diabetes
Association recommends cut-off age ≥25
years for the screening of GDM36&37, and
maternal age ≥25 years is found predictive of
GDM37. Study carried out in Pakistan has
presented significant association of maternal
age with GDM13. The association of
maternal age and BMI with racial group in
view of GDM prevalence is also reported38.
Furthermore, there is an association found
between maternal age and BMI in GDM
development, particularly in Black African
and South Asian women38.
Maternal weight is found associated with risk
of GDM development22. Participants in the
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group without GDM (25.79 ± 5.48) had
lower mean value for BMI as compared to
that of participants with GDM (32.5 ±
10.89) (Figure 3). Study carried out in
Pakistan has found BMI as a risk factor for
GDM13. Increased maternal BMI is found to
mediate inflammatory response during
GDM39&40 which may play part in altering the
maternal normal regulation of insulin
signalling and glucose transport40. Recent
study has shown possible role of chimerin
and leptin and their adipose tissue expression
in mediating insulin resistance condition and
inflammatory state in GDM accompanied by
obesity41.
Maternal obesity coupled with GDM is
found to impart its effects on perinatal
outcomes42. Previous finding has shown link
between maternal metabolic status and
alteration in placental DNA methylation,
which may play role in reprogramming of
fetal metabolic status, thus leading to obesity
and associated conditions24. Findings of
Anderson supported association of maternal
obesity and GDM with fetal central nervous
system43. Moreover, increased maternal BMI
and GDM is found associated with LGA23.
Increased physical activity before and after
gestation is found interlinked with significant
decrease in GDM risk27&29. Participants
without GDM reported engagement in
household activities and all participants with
GDM reported to be involved in household
activities (Figure 4). It is shown that exercise
for some women may impart its beneficial
effect, such as lowering the risk of GDM28.
In the present study, 1.6% (n=2)
participants without GDM reported to be
involved in exercise, whereas none from
GDM group reported to be involved in
exercise (Figure 4). Exercise is suggested to
be incorporated into the GDM management
interventions30.
Keeping in view the limitations of this
preliminary study, such as self-reported
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presence or absence of GDM, cross-sectional
study design, and small and unequal sample
size; it is recommended that future studies
should include confirmatory test for
detection of presence or absence of GDM for
participants recruitment, design longitudinal
study to determine association of age, BMI,
and GDM and assess influence of GDM
throughout gestation, in large sample size.
Relation of maternal age, BMI and GDM
highlight formation and implementation of
effective
interventions
for
GDM
management26. Untreated GDM is found
associated with perinatal morbidity risks;
which highlights the importance of
implementation of efforts for GDM
management34 and prevention44; such as the
improving the insulin sensitivity44. Moreover,
GDM treatment is found to reduce perinatal
morbidity and may contribute in quality of
life improvement45. Lifestyle changes at the
level of nutrition and physical activity may
play role in GDM management and
prevention46.

Conclusion
This study may suggest possible impact of
increasing maternal age in GDM. Moreover,
in light of previous studies, and the findings
of current study which indicated higher mean
value of maternal BMI compared to that of
participants without GDM, and in view of
physical activity state, weight management
and healthy lifestyle may be encouraged.
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