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Abstract
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pregnant women (50 pregnant women with gestational diabetes and 50 healthy
pregnant women) with purposeful sampling from available samples with an age
range of 25-35 years. Physical activity level was measured using the Pregnancy
Physical Activity Questionnaire (PPAQ). Mann-Whitney u test was used to compare
the level and intensity of physical activity of two groups.

: The level of physical activity at home (p=0.013), Transportation
activity(p=0.000) and total physical activity(p=0.012) in the gestational diabetes
group was significantly lower compared to the healthy pregnant group. There was
no significant difference in occupational physical activity(p=0.815) and
Sports/exercise activities(p=0.104) between the two groups. The activities with light
intensity(p=0.042) and moderate intensity(p=0.030) in the gestational diabetes
group were significantly lower than the healthy group. No significant difference was
observed in high-intensity activities (p=0.315) and sedentary behaviors (p=0.114)
between the two groups.

. The results of the present study showed that the level of physical
activity and activities with light and moderate intensity in pregnant women with
gestational diabetes are lower than in healthy pregnant women, hence the
development of prevention programs with aim of increasing the level of physical
activity is necessary.
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Introduction

Gestational diabetes mellitus (GDM) is defined
as diabetes or glucose intolerance that occurs for the
first time during pregnancy. Although diagnostic
criteria vary, gestational diabetes is a common
complication of pregnancy, affecting approximately
14-20% of pregnancies, with as many as 28% in
some parts of the world. Current management and
treatment options include lifestyle changes, for
example, more physical activity and improving diet
quality through medical nutrition therapy.

For a long time, physical activity has been
prescribed for patients with diabetes due to the
improvement of blood glucose and insulin
sensitivity. However, there have always been
debates and challenges regarding physical activity
and exercise during pregnancy. For this reason,
about 80% of pregnant women are physically
inactive, which increases this inactivity in the last
trimester of pregnancy. Some studies have even
reported that women usually decrease their physical
activity as pregnancy progresses and spend most of
their day being sedentary (up to 60%), which may
increase the chances of developing gestational
diabetes

Despite confirming the role of physical activity
in improving insulin sensitivity and glucose
homeostasis and that physical activity has been
established as a protective factor for type 2 diabetes,
studies and evidence related to the benefits of
physical activity in the prevention of gestational
diabetes as It is expected that it is not sufficient and
convincing. Basically, the data related to physical
activity and gestational diabetes are less extensive
and convincing. Several studies, but not all studies
have reported an inverse association between
physical activity and the risk of gestational diabetes.
However, even among studies that reported an
inverse association, the strength of this association
with relative risk reduction varied from 10 to 30 to
50 to 90%.

In fact, women with gestational diabetes want to
receive clear and practical messages from reliable
sources about physical activity during pregnancy.
Despite the guidelines and recommendations for
lifestyle and especially physical activity in pregnant
mothers and especially pregnant mothers with
gestational diabetes, it is not clear to what extent
they follow the recommendations and guidelines
and whether there is a difference between healthy
and affected pregnant mothers. Is there a difference
in physical activity due to gestational diabetes or
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not? Therefore, the aim of the present study was to
evaluate and compare the level and intensity of
physical activity in pregnant mothers with
gestational diabetes and healthy ones.

Methodology

This case-control study was conducted on 100
pregnant women (50 preghant women with
gestational diabetes and 50 healthy pregnant
women) referred to Mobini Sabzevar Hospitalin
2022. The subjects were in the age range of 25 to 35
years. The criterion for diagnosing gestational
diabetes in mothers was considered based on the
criteria and indicators of the American Diabetes
Association and gestational diabetes was diagnosed
with the second OGTT test. This project was
approved by the ethics committee of Sabzevar
University of Medical Sciences with the ethics code
IR.MEDSAB.REC.1400.013.

To determine the level of physical activity in
pregnant mothers, the Pregnancy Physical Activity
Questionnaire (PPAQ), which is related to physical
activity during pregnancy, was used. The activities
were also classified by type (home activity,
transportation, occupational, Sports/exercise) and
the total number of hours spent per week in each
type of activity was calculated. The activities of the
pregnancy physical activity questionnaire, light and
higher intensity activities, were summed up to
obtain the average hours of exercise per week for the
whole activity. In addition, each activity was
classified according to intensity: sedentary (less than
1.5 MET), light (1.5-3 MET), moderate (3-6 MET)
and vigorous (above 6 MET) and the total number
of hours MET per week, the cost was calculated at
each intensity level. To calculate the intensity of the
activity, the amount of each activity is multiplied by
the time spent during a day or during a week.

In order to test the normality of the data, the
Shapiro-Wilk test was used. If the data were normal,
parametric statistical methods were used. To
compare the data of two groups, the U-Man-
Whitney test was used for non-parametric data and
the independent t-test was used for parametric data.
Spearman’s correlation coefficient was used to
check the correlation between variables.

Results

The results showed that the amount of physical
activity at home (p=0.013), transportation activity
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(p=0.000) and the total amount of physical activity
(p=0.012) in the gestational diabetes group
compared to the healthy group. The significance

was lower. There was no significant difference in

the amount of occupational activity (p=0.815) and
Sports/exercise activities (p=0.104) between two
groups of healthy pregnant women and gestational

diabetes.

Table 1. Comparison of physical activity level and some research variables between healthy and gestational diabetes groups

Healthy pregnant Gestational diabetes P value
(n=50) (n=50)
Weight (kg) 66.70+8.25 69.60+8.77 0.092
Body index mass(kg/m2) 25.51+2.88 26.89£3.17* 0.026
Pregnancy frequency 2.24+1.03 2.54+1.09 0.142
By Activity
Home (MET-h/wk) 112.18+4.73 95.33+7.60* 0.013
Transportation (MET-h/wk) 18.26+1.50 11.49+1.12% 0.000
Occupational (MET-h/wk) 28.73+6.49 27.78+6.59 0.815
Sports/exercise (MET-h/wk) 11.77+¢1.21 10.66+1.87 0.104
Total (MET-h/wk) 170.95+7.12 145.28+12.53* 0.012
By Intensity
Sedentary (<1.5 METS) 22.72+2.03 19.09+1.52 0.114
Light (1.5~ <3 METS) 107.41+5.30 91.95+7.04* 0.042
Moderate (3 -6 METS) 28.59+3.93 24.18+4.32* 0.030
Vigorous (< 6.0 METS) 10.83+1.10 9.60+1.65 0.315

* Significant difference compared to the healthy pregnant group

The average activities with light intensity
(p=0.042) and moderate intensity (p=0.030) in
pregnant women with gestational diabetes were
significantly lower than healthy pregnant women.
No significant difference was observed in high-
intensity activities (p=0.315) and sedentary
behaviors (p=0.114) between the two groups.
Inverse and significant relationship between body
mass index and physical activity at home (r = -
0.270, p = 0.035), transfer activity (r =-0.309, p =
0.031) and total physical activity (p =0.041, r = -
0.260) was observed.

Discussion

Few studies have investigated and compared
the level of physical activity in healthy pregnant
subjects with gestational diabetes. Some studies
found that women with gestational diabetes do not
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have a satisfactory level of nutrition and physical
activity. Javid et al. (2016) did not observe a
significant difference in the levels of low-intensity
physical activity between the healthy pregnant
mothers and those with gestational diabetes, but
similar to the present study, moderate-intensity
physical activity in the gestational diabetes group
was significantly lower than the healthy group.
Sitzberger et al. (2020) also similar to the present
study, did not observe a difference in sports and
combined exercises between healthy pregnant
mothers and those with gestational diabetes.
Some studies reported that women who had
little physical activity in early pregnancy were four
times more likely to develop gestational diabetes
compared to women who reported high levels of
physical activity. Also, a significant relationship
was observed between the intensity of sedentary,
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light and moderate physical activity and reducing
the risk of diabetes. Similar to the present study,
Oken et al reported that light to moderate activity
during pregnancy may reduce the risk of abnormal
glucose tolerance and GDM.

Overall, animal studies have shown that
exercise improves insulin sensitivity, lipid
metabolism, and glucose tolerance by improving
insulin and lipid signaling pathways in the liver in
diabetic and obese pregnant rodents. A similar
result can be observed in humans. Regular
physical activity leads to a decrease in blood
glucose concentration in both fasting and
postprandial states. The researchers suggest that
higher levels of IL-6 in more active women
represent muscle-derived IL-6, which is anti-
inflammatory and is associated with increased
lipolysis and fat oxidation, as well as inhibition of
TNF-0, which in turn leads to improved
sensitivity. It turns into insulin. Also, one of the
most important effects of sports training is the
increase in the oxidative capacity of skeletal
muscles, so that the speed of fat oxidation in the
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whole body improves. More research is needed to
clarify the mechanisms underlying the effects of
physical activity during pregnancy.

Conclusion

The results of the present study showed that the
level of physical activity and the intensity of
activities with light and moderate intensity in
pregnant women with gestational diabetes are
lower than in healthy pregnant women, hence the
development of prevention programs with the aim
of increasing the level of physical activity is
necessary.
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