International Journal of Reproduction, Contraception, Obstetrics and Gynecology
Sourav DG et al. Int J Reprod Contracept Obstet Gynecol. 2024 Sep;13(9):2228-2234

www.ijrcog.org pISSN 2320-1770 | elSSN 2320-1789

DOI: https://dx.doi.org/10.18203/2320-1770.ijrcog20242466 .. .
Original Research Article

Association of lifestyle-related activity with gestational
diabetes mellitus among pregnant women

D. G. Sourav**, A. S. Priyanka?, Tanjeemay Tamanna?, Rakib Uz Zaman?,
Mahfuja Khatun Moni4, Sadia Haque Suchona®, Nusrat Jahan®, Khandokar Tasmia’

!Department of Admin, Armed Forces Institute of Pathology, Dhaka, Bangladesh

2Department of Infectious Disease, International Centre for Diarrheal Disease Research, Bangladesh
SDepartment of Pediatrics, Holy Care Hospital, Chowmuhoni, Noakhali, Bangladesh

“Department of Community Medicine, Prime Medical College and Hospital, Rangpur, Bangladesh

National Tuberculosis Control Programme, DGHS, Civil Surgeon Office, Chuadanga, Bangladesh

®Department of Obstetrics and Gynecology, Bangabandhu Sheikh Mujib Medical University, Dhaka, Bangladesh
"Department of Pediatrics, Square Hospital Limited, Dhaka, Bangladesh

Received: 07 August 2024
Accepted: 20 August 2024

*Correspondence:
Dr. D. G. Sourav,
E-mail: captsourav@gmail.com

Copyright: © the author(s), publisher and licensee Medip Academy. This is an open-access article distributed under
the terms of the Creative Commons Attribution Non-Commercial License, which permits unrestricted non-commercial
use, distribution, and reproduction in any medium, provided the original work is properly cited.

ABSTRACT

Background: Gestational diabetes mellitus (GDM) is a significant health concern with complex etiologies involving
sociodemographic, lifestyle, and biological factors. This study aimed to explore the relationships between these factors
and the risk of GDM in a cohort of pregnant women, with a focus on understanding the impact of lifestyle activities and
pre-pregnancy body mass index (BMI).

Methods: A case-control study was conducted with 300 pregnant women (150 diagnosed with GDM and 150 healthy
controls) at the antenatal clinic of a hospital in Dhaka, Bangladesh. Participants were assessed through detailed
questionnaires covering sociodemographic data, obstetric history, and a comprehensive evaluation of lifestyle activities
using the pregnancy physical activity questionnaire (PPAQ). Logistic regression analysis was utilized to explore the
associations between physical activity levels, pre-pregnancy BMI, and the incidence of GDM.

Results: The study found no significant differences in age and bad obstetric history between cases and controls.
However, significant disparities in education level and income brackets were observed, with lower education and
income levels associated with higher GDM risk. Lifestyle activities showed varying impacts; higher household activity
levels unexpectedly correlated with increased GDM risk, while higher levels of sports, exercise, and transportation
activities significantly reduced GDM risk. Additionally, a higher pre-pregnancy BMI was strongly associated with
increased GDM risk.

Conclusions: The study highlights the influence of socioeconomic factors and lifestyle activities on GDM risk,
demonstrating that both higher physical activity levels and maintaining a normal pre-pregnancy BMI are pivotal in
reducing GDM incidence. These findings suggest that interventions aimed at enhancing lifestyle modifications and
addressing socioeconomic barriers could be effective in mitigating GDM risk among pregnant women.

Keywords: Gestational diabetes mellitus, Lifestyle activities, Physical activity, Pre-pregnancy BMI, Socioeconomic
factors
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INTRODUCTION

Gestational diabetes mellitus (GDM), a condition marked
by the onset of glucose intolerance during pregnancy,
represents a significant public health issue, particularly in
the context of the increasing prevalence of sedentary
lifestyles and obesity. The global incidence of GDM
continues to rise, reaching up to 25% of pregnancies
globally and around 10% in the US alone, posing severe
health risks to both mothers and their offspring.? Its
prevalence is amplified in regions like South Asia, where
rapid urbanization and lifestyle shifts exacerbate the rates
of obesity and physical inactivity.? In Bangladesh, GDM
prevalence ranges from 6% to 14% depending on
diagnostic criteria, with cesarean delivery rates at 76% and
neonatal complications like macrosomia (25%) and
hyperbilirubinemia (12%) remaining high.® Understanding
lifestyle-related factors such as physical inactivity, diet,
and the potential benefits of targeted interventions could
significantly impact maternal and neonatal outcomes.*®
GDM’s risk factors are closely linked to the global obesity
epidemic, which continues unabated. This condition is
often exacerbated by sedentary lifestyles and traditional
practices that limit physical activity among pregnant
women. These lifestyle choices, coupled with
physiological and hormonal changes, significantly
increase GDM risk. A systematic review by Rashidi et al
emphasized that sedentary lifestyles and high body mass
index (BMI) were significant modifiable risk factors for
GDM.” Similarly, Sudasinghe et al found that women with
GDM were at a higher risk of developing preeclampsia,
hypertension, and macrosomia, as well as progressing to
prediabetes or type 2 diabetes post-pregnancy.® Several
regional studies provide insights into the unique
challenges posed by GDM. In Dhaka, Bangladesh, a study
by Akter et al highlighted that preeclampsia and vaginal
candidiasis were common maternal complications of
GDM, while macrosomia, respiratory distress, and preterm
birth were prevalent neonatal issues.® Another study by Al-
Rifai et al further corroborated these findings, revealing
that the prevalence of GDM in the middle east and north
Africa (MENA) region remains high, partly due to factors
like obesity, parity, and maternal age.'® Lifestyle-related
activities such as physical inactivity and poor dietary
habits significantly contribute to GDM’s prevalence. A
comprehensive integrative review by Gilbert et al
demonstrated that interventions addressing diet, physical
activity, and psychosocial well-being yielded significant
metabolic improvements.* Aburezq et al noted that
pregnancy-induced hypertension and physical inactivity
were crucial GDM risk factors, with regular walking
significantly lowering GDM risk.> Another meta-analysis
by Russo et al confirmed that physical activity
interventions alone reduced GDM risk by 28%.!! Various
studies indicate that lifestyle modifications during
pregnancy could yield substantial benefits. Wang et al
showed that early pregnancy cycling exercise reduced
GDM incidence and gestational weight gain in
overweight/obese women.*? Furthermore, Tsironikos et al
found that dietary and exercise interventions significantly
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reduced GDM incidence among high-risk women.® Vargas
and Gonzaélez reinforced these findings, emphasizing the
importance of lifestyle modification in reducing maternal
complications like preeclampsia and caesarean sections.*3
The impact of GDM on pregnancy outcomes is alarming,
with significant maternal and neonatal complications.
Khursheed et al observed that women with GDM were
more likely to undergo caesarean delivery due to
preeclampsia and preterm labor, while their neonates often
suffered from hypoglycemia, macrosomia, and neonatal
intensive care unit admissions.* Leng et al stressed that
older maternal age and obesity further increase GDM’s
risk.’® In summary, GDM remains a significant health
challenge globally and regionally. Despite considerable
research progress, effective prevention and management
strategies remain elusive due to the variability in clinical
practices and the heterogeneity of risk factors. However,
recent literature underscores the importance of lifestyle
interventions, particularly exercise and diet, in reducing
GDM risk. Early initiation of lifestyle modifications,
especially before 15 weeks of gestation, holds promise for
mitigating GDM risk.® The continued investigation into
the regional and global implications of GDM is crucial for
developing comprehensive and tailored approaches to its
prevention and management.

METHODS

This study was a case-control design involving pregnant
women attending the antenatal clinic at the Combined
Military Hospital, Dhaka, Bangladesh, between January
2017 and December 2017. The participants consisted of
150 pregnant women diagnosed with gestational diabetes
mellitus (GDM), who served as cases, and 150 healthy
pregnant women as controls. Cases were selected based on
a GDM diagnosis according to the Carpenter-Coustan
criteria, while controls were selected based on normal
glucose tolerance. Both cases and controls were excluded
if they had any chronic medical conditions or physical
limitations. Sociodemographic and obstetric data were
obtained through structured interviews and medical record
reviews. The physical activity performed by the
participants during their first 20 weeks of pregnancy was
assessed at the time of enrolment, from the 20™ to the 28"
weeks of gestation. Physical activity levels were measured
using the pregnancy physical activity questionnaire
(PPAQ), which evaluates participation in four domains of
activities: household/caregiving, occupational, sports/
exercise, and transportation.’® The duration of each
activity was summed and multiplied by its intensity as
defined by the compendium of physical activities.
Household physical activity included activities such as
cleaning, cooking, washing, and ironing that have to be
done regularly at home (questions 13-28). A score >22.82
was considered as high-level household physical activity,
while a score <22.82 was considered as low-level
household physical activity. Occupational physical
activity referred to activities related to a person’s job or
profession (questions 29-33). A score >2.58 was
considered as high-level occupational physical activity,
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while a score <2.58 was considered as low-level
occupational physical activity. Physical activity related to
sports or exercise was defined as activities for keeping fit
and improving mental health (questions 34-42). A score
>3.71 was considered as high-level sports or exercise
physical activity, while a score <3.71 was considered as
low-level sports or exercise physical activity.
Transportation physical activity included activities related
to going to any place for any purpose by any means of
vehicle or walking (questions 43-45). A score >3.09 was
considered as high-level transportation physical activity,
while a score <3.09 was considered as low-level
transportation physical activity. The main outcome of
interest was the presence of GDM, with physical activity
being categorized into sedentary, light, moderate, and
vigorous levels based on metabolic equivalent scores
(METs). Other variables included age, body mass index
(BMI), parity, education, family history of diabetes, and
dietary habits. Descriptive statistics summarized the
demographic and obstetric characteristics, while t-tests
and chi-square tests were used to compare continuous and
categorical variables, respectively, between cases and
controls. Logistic regression was performed to assess the
association between physical activity and GDM while
adjusting for confounding variables. The study obtained
ethical clearance from the review board of Combined
Military Hospital, Dhaka, with informed consent collected
from all participants while maintaining  strict
confidentiality throughout.

RESULTS

In the study of 300 participants comparing the
sociodemographic characteristics between cases (n=150)
and controls (n=150), age distribution showed no
significant difference across groups, with a similar average
age of 25.41+2.472 years for cases and 25.21+2.63 years
for controls (P=0.484). The age categories of 19-22, 23-
26, and 27-30 also displayed comparable distributions
between the two groups. The educational status showed a
slight variation, particularly at the SSC level where cases
had a higher percentage (26.67%) compared to controls
(16.00%), yielding a marginally significant p value of 0.1.
Graduate level education was more prevalent among
controls (20.00%) than cases (13.33%). Regarding
residence, the majority of both cases (86.00%) and
controls (90.67%) resided in urban areas, with no
significant difference (p=0.208). The family type, whether
nuclear or joint, similarly showed no statistically
significant difference, with most participants from both
groups living in nuclear families (86.67% of cases, 89.33%
of controls). Significant differences emerged in the
distribution of income levels between the groups. A
greater proportion of cases (52.67%) fell into the 20000-
39999 income bracket compared to controls (36.00%),
which was statistically significant (p<0.01). Conversely, a
higher percentage of controls (40.00%) had incomes of
60000 and above compared to cases (20.00%).

Table 1: Distribution of sociodemographic characteristics among the participants (n=300).

Variables

P value

Age (in years)

19-22 16 10.67
23-26 85 56.67
27-30 49 32.67
MeanzSD 25.41+2 472
Educational status

SSC 40 26.67
HSC 70 46.67
Graduate 20 13.33
Post graduate 20 13.33
Residence

Rural 21 14.00
Urban 129 86.00
Type of family

Nuclear 130 86.67
Joint 20 13.33
Income of participant

20000-39999 79 52.67
40000-59999 41 27.33
60000 and above 30 20.00
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23 15.33

78 52.00 0.459
49 32.67

25.21+2.63 0.484
24 16.00

76 50.67

30 20.00 0.1
20 13.33

14 9.33

136 90.67 0.208
134 89.33

16 10.67 0477
54 36.00

36 24.00 <0.01
60 40.00
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Table 2: Distribution of obstetric characteristics among the participants (n=300)

Variables

Gravida

Primigravida 91 60.67 90 60.00 0.906
Multigravida 59 39.33 60 40.00 '
Age at first pregnancy

19-22 30 20.00 44 29.33

23-26 119 79.33 103 68.67 0.091
27-30 1 0.67 3 2.00

Mean+SD 23.65 1.321 23.37+1.508 0.081
Bad obstetric history

No 136 90.67 131 87.33

Abortion 5 3.33 9 6.00 0.225
Miscarriage 7 4.67 10 6.67 '
Preterm labour 2 1.33 0 0.00

Table 3: Distribution of lifestyle related activity level of participants (n=300).

| Variables

P value

Household activity

Low 123 82.00 50 33.33 <0.001
High 27 18.00 100 66.67 '
Occupational activity

Low 142 94.67 107 71.33

High 8 5.33 43 28.67 <0.001
Sports related activity

Low 113 75.33 43 28.67

High 37 24.67 107 71.33 <0.001
Transportation related activity

Low 99 66.00 61 40.67

High 51 34.00 89 59.33 <0.001

In the analysis of obstetric characteristics among 300
participants, the study compared cases (n=150) with
gestational diabetes mellitus and controls (n=150) without
the condition. The distribution between primigravida and
multigravida was nearly identical, with 60.67% of cases
and 60.00% of controls being primigravida, leading to a
non-significant p value of 0.906. Age at first pregnancy
showed some variation, with 20.00% of cases having their
first pregnancy between the ages of 19-22 compared to
29.33% of controls, which was close to statistical
significance (p=0.091). The majority of cases (79.33%)
had their first pregnancy between 23 and 26 years, higher
than 68.67% observed in controls. Very few participants in
either group had their first pregnancy between 27 and 30
years. The mean age at first pregnancy was slightly higher
among cases (23.65%+1.321 years) than controls
(23.37+1.508 vyears), though this difference was not
statistically significant (p=0.081). As for bad obstetric
history, 90.67% of cases reported no issues compared to
87.33% of controls, which was not significantly different
(p=0.225). Specific adverse outcomes such as abortion,

International Journal of Reproduction, Contraception, Obstetrics and Gynecology

miscarriage, and preterm labor were slightly more frequent
in cases than controls, but these differences did not reach
statistical significance (Table 2).

The level of household activity showed a pronounced
difference: 82.00% of cases engaged in low levels of
household activity compared to only 33.33% of controls,
with a highly significant p value (<0.001). Conversely,
66.67% of controls engaged in high levels of household
activity, compared to only 18.00% of cases. This suggests
a strong correlation between higher levels of household
activity and a lower incidence of GDM. For occupational
activity, 94.67% of cases reported low levels of activity,
significantly more than the 71.33% observed in controls,
with a p value of <0.001. Only 5.33% of cases reported
high occupational activity levels compared to 28.67% of
controls, indicating that lower occupational activity might
be associated with a higher risk of developing GDM. In
terms of sports-related activity, 75.33% of cases were in
the low activity category, which was significantly higher
than the 28.67% among controls (p value <0.001).
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Controls were more active in sports, with 71.33%
reporting high levels of sports activity compared to only
24.67% of cases. This disparity highlights the potential
protective effect of sports-related activity against GDM.
Lastly, the distribution of transportation-related activity
levels also showed significant differences; 66.00% of
cases reported low transportation activity compared to
40.67% of controls. Conversely, high transportation
activity was reported by 34.00% of cases and 59.33% of
controls, with a p value of <0.001. This pattern further
supports the idea that higher physical activity, including
transportation, is associated with reduced rates of GDM.

The proportion of participants classified with a normal pre-
pregnancy BMI was considerably higher among controls,
with 91.33% falling into this category, compared to

69.33% of cases. This significant difference (p value
<0.001) indicates a strong correlation between normal
BMI and a lower incidence of GDM. Conversely, the
percentage of participants who were overweight before
pregnancy was significantly higher among cases, with
30.67% of cases being overweight compared to only
8.67% of controls.

Table 4: Distribution of pre-pregnancy BMI among
the participants (n=300).

Pre- Control

pregnancy

BMI T ]
Normal 104 69.33 137 91.33 |

Overweight 46  30.67 13 867 000

Table 5: Logistic regression of gestational diabetes mellitus with selected attributes.

95% CI for EXP(B

Attributes B SE OR Pvalue |

1 Lower Upper _ |
Household physical activity 1.119 1.115 3.06 0.344 27.24 0.016
Occupational physical activity -1.788 1.062 0.167 0.021 1.34 0.092
Sports or exercise related activity  -1.31 0.531 0.27 0.095 0.764 0.014
Transportation related activity -2.025 0.599 0.132 0.041 0.427 0.001
Pre-pregnancy BMI 0.979 0.682 2.662 0.699 10.133 0.001

Table 5 presents a logistic regression analysis evaluating DISCUSSION

the influence of various lifestyle activities and pre-
pregnancy BMI on the likelihood of developing
gestational diabetes mellitus among 300 participants.
Household physical activity was significantly associated
with an increased risk of GDM, indicated by a regression
coefficient of 1.119 and an odds ratio (OR) of 3.06 (p value
=0.016). This suggests that higher levels of household
activity triple the likelihood of developing GDM. In
contrast, occupational physical activity showed a negative
association with GDM, though it was not statistically
significant (p value =0.092), with an OR of 0.167. This
implies a potential protective effect, though more evidence
is needed for confirmation. Sports or exercise-related
activity had a significant negative association with GDM,
with a regression coefficient of -1.31 and an OR of 0.27 (p
value =0.014). Engaging in such activities reduces the risk
of GDM by about 73%. Transportation-related activity
also significantly reduced the risk of GDM, evidenced by
a regression coefficient of -2.025 and an OR of 0.132 (p
value =0.001). This indicates a strong protective effect of
increased transportation activity.

Lastly, a higher pre-pregnancy BMI significantly
increased the risk of GDM, with a regression coefficient of
0.979 and an OR of 2.662 (p value =0.001), suggesting that
managing body weight is crucial for preventing GDM.
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This study meticulously explored the intricate relationship
between sociodemographic factors, obstetric history,
lifestyle activities, pre-pregnancy body mass index (BMI),
and the risk of gestational diabetes mellitus (GDM) in a
cohort of 300 pregnant women. Our findings present a
complex tableau that both corroborates and contrasts with
existing literature on GDM. Age distribution among our
study participants did not significantly differ, with mean
ages for cases and controls closely aligned at 25.41+2.472
and 25.21+2.63 years, respectively (p=0.484). This
suggests that age, within the narrow range studied, might
not be a significant independent predictor of GDM,
consistent with findings from other studies that have
indicated a broader age range might be required to detect
age-related differences in GDM risk (17,18). Notably,
educational attainment showed a divergent pattern; a
higher percentage of cases (26.67%) had completed only
up to secondary school compared to controls (16.00%),
which was marginally significant (p=0.1). This finding
suggests that lower educational levels might correlate with
higher GDM risk, potentially due to associated differences
in health literacy and access to healthcare resources.'®
Income disparity was another critical factor; a significant
portion of cases (52.67%) fell into the lower income
bracket (20000-39999), compared to controls (36.00%)
(p<0.01). Conversely, only 20.00% of cases versus
40.00% of controls had incomes over 60000, highlighting
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socioeconomic status as a potential contributor to GDM
risk, aligning with broader health disparity literature.?’ The
distribution between primigravida and multigravida was
nearly identical, with 60.67% of cases and 60.00% of
controls being primigravida (p=0.906). This similarity
underscores that parity alone may not substantially
influence GDM incidence. However, our data indicated
that cases tend to experience their first pregnancies at
slightly older ages compared to controls, particularly those
aged 23-26 years (79.33% versus 68.67%), a trend that
approaches significance (p=0.091) and is well-
documented as a risk factor in the literature.?* The absence
of significant differences in bad obstetric history between
cases (90.67%) and controls (87.33%) suggests that
without concurrent risk factors, previous adverse obstetric
outcomes may not independently predict GDM.? Our
results demonstrated significant disparities in lifestyle
activities. Notably, 82.00% of cases reported low
household activity levels compared to 33.33% of controls
(p<0.001), associated with a threefold increase in GDM
risk (OR=3.06, p=0.016). This is contrary to studies
suggesting that general physical activity reduces GDM
risk, potentially indicating that the nature or reporting of
household activities may differ in our study population.?®
Occupational and sports-related activities presented a
protective trend; lower levels of occupational activity were
more prevalent among cases (94.67% versus 71.33%,
p<0.001), while higher sports activity was significantly
protective (OR=0.27, p=0.014). Transportation activity
further supported this protective pattern, with a substantial
decrease in GDM risk among those more active
(OR=0.132, p=0.001). The role of pre-pregnancy BMI was
starkly highlighted in our findings. A normal pre-
pregnancy BMI was significantly more common among
controls (91.33%) compared to cases (69.33%), and a
higher proportion of cases were overweight pre-pregnancy
(30.67% versus 8.67%), correlating with a significant
increase in GDM risk (OR=2.662, p=0.001). These figures
align with global research underscoring overweight and
obesity as primary modifiable risk factors for GDM.12?* In
summary, our study illuminates the multifaceted
influences of  sociodemographic, lifestyle, and
physiological factors on GDM risk. The critical insights
into how variations in lifestyle activities and pre-
pregnancy BMI impact GDM provide a compelling case
for targeted preventive health strategies. This discussion
not only places our findings within the broader research
context but also underscores the potential for interventions
aimed at elevating physical activity levels and managing
body weight to mitigate GDM risk effectively.

The study was conducted in a single hospital with a small
sample size. So, the results may not represent the whole
community.

CONCLUSION
This study comprehensively examined the relationships

between sociodemographic factors, obstetric history,
lifestyle activities, and pre-pregnancy BMI with the
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incidence of gestational diabetes mellitus (GDM) in a
cohort of 300 pregnant women. The findings underscore
the complex interplay of socioeconomic and biological
determinants in the development of GDM. Key insights
include the significant association of lower educational
attainment and lower income with increased GDM risk,
suggesting that socioeconomic disparities contribute to the
burden of this condition. Additionally, our analysis
revealed that lifestyle factors play a crucial role; while
higher household activity unexpectedly correlated with
increased GDM risk, sports, exercise, and transportation
activities provided protective effects, highlighting the
importance of these activities in GDM prevention
strategies. Furthermore, the study confirmed the critical
influence of pre-pregnancy BMI, with overweight and
obesity significantly elevating GDM risk. These findings
advocate for targeted public health interventions focusing
on lifestyle modifications, educational outreach, and
nutritional counselling to effectively mitigate GDM risk
among pregnant women. The study’s multifaceted
approach provides valuable insights that can inform
healthcare policies and practices aimed at reducing the
prevalence and impact of gestational diabetes.
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