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Abstract

Objective: This study aimed to examine the effect of physical activity at varying intensities on anxiety, blood
pressure, and blood glucose levels in primiparous women aged 20-30 years.

Materials and Methods: The study population comprised 200 primiparous pregnant women. Data were
collected using the Spielberger Anxiety Questionnaire and a physical activity questionnaire. Pearson's
correlation test was employed to analyze the relationships between physical activity, blood pressure, blood
glucose, and anxiety levels. Analysis of covariance (ANCOVA) was used to evaluate the effects of different
physical activity intensities on these variables, with statistical significance set at P< 0.05.

Results: The Pearson correlation test revealed a significant inverse relationship between physical activity and
blood glucose (P= 0.011, r= -0.55) as well as between physical activity and blood pressure (P= 0.003, r= -
0.62) in primiparous women. Similarly, an inverse and significant relationship was observed between physical
activity and anxiety levels (P= 0.021, r= -0.47 for state anxiety; P= 0.001, r= -0.78 for trait anxiety). The
ANCOVA results demonstrated significant differences in blood pressure and blood glucose levels among
pregnant women across three levels of physical activity intensity (P=0.001 for both).

Conclusion: The findings suggest that increased physical activity is associated with reductions in blood
glucose levels, blood pressure, and anxiety in pregnant women. These results highlight the potential benefits of
regular physical activity for managing these health indicators during pregnancy.
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Introduction

egular physical activity improves

physical and psychological health.

Adverse consequences of inactivity
may be important problem among pregnant
women (1). Up to 60% of pregnant women are
inactive during pregnancy. There is much
consistent evidence that physical activity is
reduced during pregnancy; however, few
investigators have sought to quantify physical
activity patterns among pregnant women using
well validated measures (2). Some barriers to
physical activity during pregnancy, such as
depression, anxiety and fatigue, changes in
blood pressure and blood glucose, have been
shown to be reduced by regular exercise in
non-pregnant samples. There is a need to
better understand the relationships between
these factors and physical activity during
pregnancy (3). Available retrospective and
prospective results suggest that both leisure
time and work-related physical activities are
decreased during pregnancy. Intensity and
duration decrease both during pregnancy
compared with pre-pregnancy and in the third
trimester compared with the first. There is a
need for  well-designed longitudinal
investigations that document pregnancy-
related changes in physical activity at frequent
intervals during pregnancy using validated and
more precise measures of physical activity (4).
Nevertheless, in both medical and non-medical
environments, there are often uncertainties and
fears regarding the intensity and frequency of
physical activity or exercise that would be
most advisable for individual women. These
worries lead to doubt among pregnant
individuals, resulting in elevated levels of
physical inactivity, especially in the third
trimester (5).

Antenatal anxiety in pregnant women is a
public health issue worldwide due to its high
prevalence and the heavy burden it places not
only on pregnant women themselves but also
on their families. Previous studies have shown
that 14-54% of pregnant women experience
anxiety (6). Due to lack of experience,

primiparous women unconsciously experience
unusual emotions, which, if not controlled,
will have multiple consequences. In other
words, this type of mood disorder during
pregnancy is associated with adverse effects
on mother and fetus (7).

Today, the effect of physical activity on the
health of pregnant women has become a hot
topic in pregnancy health care, however, this
view is still controversial on the duration and
intensity of exercise. Some studies supported
that healthy pregnant women should be
encouraged to carry out regular physical
exercise (8). The American College of
Obstetricians and Gynecologists encourage
pregnant women to get at least 30 minutes of
moderate physical exercise a day (9).
Conversely, there is also a view that pregnant
women should exercise cautiously, especially
at moderate or vigorous levels (8). Excessive
physical exercise during pregnancy can lead to
chronic fatigue, hypoglycemia, and an
increased risk of injury (i.e., low back pain or
musculoskeletal injury). Significant changes in
posture and shifts in center of gravity alter
maternal balance and coordination. In the past,
Physical exercise was not recommended for
women with high blood pressure during
pregnancy because of concerns about the
safety of the fetus and the pregnant woman,
however, recent studies have showed that
proper exercise is associated with a
significantly reduced risk of gestational
hypertensive  disorders  overall,  either
structured exercise or yoga have a beneficial
effect in prevention of pregnancy-induced
hypertension (PIH) (10,11). The effect of
exercise training on the cardiovascular system
of pregnant women according to their different
protocols and the main criteria of exercise
prescription, i.e. duration, intensity and
especially the type of exercise, degrees, and
especially in our country, has not been
investigated sufficiently and with appropriate
methodology. Also, in previous limited
researches, conflicting results have been
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reported regarding cardiovascular
hemodynamic changes and changeable
parameters such as blood pressure and blood
glucose in pregnant women following exercise
(12). Therefore, important factors such as
intensity, frequency and type of exercise
should be considered in exercise training to
prevent  and treat pregnancy-related
complications (13). However, the effects of
different intensities of activity with the same
volume and frequency have not yet been
determined. Ashrafi et al. (2012) observed that
physical activity had no significant effect on
blood sugar in diabetic women (14). This
study aims to investigate the effect of physical
activity with different intensity on anxiety,
blood pressure, and blood glucose in
primiparous pregnant women aged 20-30 in
Shushtar city.

Material and methods

This semi-experimental study was conducted
in pregnant women aged between 20 and 30
years. The blood pressure and blood glucose
were measured in the third week of pregnancy
and immediately after delivery. Also, the
anxiety questionnaire was completed by the
subjects in the third week and immediately
after delivery. The statistical population of this
research consists of 20-30 year old pregnant
women of Shushtar city. For this purpose, 200
pregnant women of Shushtar city (between 20
and 30 years old and (Mean weight: 66.42)
were voluntarily selected. The subjects first
got acquainted with the way of conducting the
research. Then the personal and health
information questionnaire was distributed
among the volunteers.

Inclusion criteria were; Education at least
diploma, age 20 to 30 years, pregnant women
with primiparous births, medical examination
during pregnancy and appropriate pregnancy
status, complete physical and mental
preparation and willingness to cooperate with
the researcher, no blood pressure and diabetes
medication.

Exclusion criteria

Low score of anxiety behavior disorder
through questionnaire, doing sports activities
professionally, heart disease.

After filling the consent form, the volunteers
were assured that their information will not be
shared with the organization or a specific
person. According to the ethical principles of
working with human samples, the subjects
were told that they have the right to withdraw
from the research at any time.

A mercury sphygmomanometer was used to
measure blood pressure (Riester mercury
blood pressure device made in Germany).
Glucometer (Performa Accu-Chek Glucometer
made in America) was also used to measure
blood glucose. In order to check the anxiety
level of the subject, the Spielberger
questionnaire consists of 40 questions and
measures the two dimensions of anxiety state
(20 questions) and anxiety streak (20
questions).

Subjects' answers to this questionnaire are
determined by a 5-point scoring spectrum (not
at all, to some extent, moderate, much, and
very much). The reliability and validity
coefficient of this questionnaire has been
determined as 0.98 and 0.92 respectively.

Physical  activity  questionnaire:  The
questionnaire contains 7 questions. In this
questionnaire, activity is divided into three
categories: intense activity (questions 1 and 2
of the questionnaire), moderate activity
(questions 3 and 4 of the questionnaire) and
walking or light (questions 5 and 6 of the
questionnaire).  After  determining  the
coefficients, the duration of time devoted to
each type of activity (according to the
intensity) in each day, as well as the number of
days per week devoted to that activity, are
considered (15). These are then multiplied
together. For example, for a person who did
not have intense activity in the last week and
had an average of 15 minutes of activity on 3
days of the week and an average of 30 minutes
of walking one day a week, it is calculated as
follows:
0+ 4 (1 x3x 3.3)+ (3x 15 x4)= 288

IRANIAN JOURNAL OF DIABETES AND OBESITY, VOLUME 16, NUMBER 4, WINTER 2024

233
(CC BY 4.0)



Physical activity effect & anxiety, blood pressure and blood glucose

Open Access

According to the physical activity
questionnaire, the activity levels were divided
into three levels: low to light, moderate, and
intense. The average obtained from the
physical activity questionnaire determined
these three activity levels, and the variables of
blood sugar and blood pressure in these three
activity levels of women. Primates were
examined.

Statistical analysis

All data were analyzed using SPSS version
26 software. Descriptive statistics were used to
check the mean and standard deviation.
Shapiro-Wilk method was also used for the
normality of the data. Pearson correlation test
was used to check the assumptions and
correlation of the indicators and the
significance level was considered P< 0.05 for
all statistical analyses. Analysis of covariance
test was used to check blood sugar and blood
pressure at different levels of physical activity.

Ethical considerations

This study was approved by the Ethics
Committee of Shahid Chamran University of
Ahvaz with code IR.SCU.REC.1403.046. All
information collected was kept confidential

and anonymous.

Results

The results of descriptive statistics (meanz
standard deviation) of this research include:
variables of age, weight before and after
pregnancy, body mass index before and after
pregnancy, weight gain, baby weight, systolic
and diastolic blood pressure, blood glucose,
physical activity, state of distress and streak of
anxiety are reported in Table 1.

Also, the results related to inferential
statistics are reported in Table 2. The results of
the Pearson correlation test showed that there
is a significant relationship between physical
activity and blood sugar in 20-30-year-old
primiparous women of Shushtar city (P=
0.011 and r= -0.55); According to the
correlation coefficient, this relationship is
inverse. That is, by increasing the amount of
physical activity, the blood glucose level in
pregnant women decreases and approaches the
normal level. Also, the results of Pearson
correlation test showed that there was a
significant relationship between physical
activity and the state of anxiety of primiparous
women aged 20 to 30 in Shushtar city (P=
0.021 and r= -0.47), by increasing the level of

Table 1. Descriptive statistics of research variables

Variable Mean Standard deviation
Age (years) 26.68 3.76
Height (cm) 159 8.28
Pre-pregnancy weight (kg) 66.42 12.52
BM I before pregnancy (kg/m?) 26.06 81.11
BMI after pregnancy (kg/m?) 31.69 4.90
Baby's weight (kg) 3.28 .56
Systolic blood pressure (mmHg) 122.26 18.33
Diastolic blood pressure (mmHg) 71.70 1.13
Blood glucose (mg/dL) 96.15 18.90
Physical activity 267.12 10.38
State of anxiety (number) 57.98 8.83
Streaks of anxiety (humber) 40.15 9.18

Table 2. Pearson correlation test results between physical activity and blood glucose, stress and blood pressure

Variable

Significance level (P)

Correlation coefficient (r)

Blood glucose (mg/dL)

State of anxiety (number)
Streaks of anxiety (number)
Systolic blood pressure (mmHg)
Diastolic blood pressure (mmHg)

Physical activity

0.011* -0.55**
0.021* -0.47**
0.001* -0.78**
0.003* -0.62**
0.028* 0.31**

* Significance level (P< 0.05), ** indicates the correlation coefficient, and the sign (- and +) indicates the direct or inverse direction of the

relationship between two variables.
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physical activity, the level of anxiety in
pregnant women decreases. The statistical
results showed that there was a significant
relationship between physical activity and the
anxiety of primiparous women aged 20 to 30
in Shushtar city (P= 0.001 and r=-0.78); That
is, by increasing the amount of physical
activity, the level of anxiety in pregnant
women decreases. The results of Pearson
correlation test also showed that there was a
significant relationship between physical
activity and blood pressure of primiparous
women aged 20 to 30 in Shushtar city (P=
0.003 and r= -0.62); According to the
correlation coefficient, this relationship is
inverse. Also, the results showed that there is a
significant relationship between activity level
and diastolic blood pressure (P= 0.028 and r=
-0.31).

The results of non-parametric Analysis of
covariance test showed that there was a
significant difference between blood pressure
in pregnant women with three levels of
physical activity: low, light, moderate, and
intense (P= 0.001) (Table 3). According to the
follow-up test, there was a significant
difference in blood pressure between pregnant
women with low and light physical activity
and women with intense physical activity (P=
0.001). This difference was due to higher
blood pressure in women with more intense
physical activity. Also, a significant difference
was observed between the blood pressure of
women with moderate physical activity and

the blood pressure of women with intense
activity (P= 0.009). However, no significant
difference was observed between the blood
pressure of women with low and light activity
and the blood pressure of women with
moderate activity (P= 0.96) (Table 4).

Also, the results of the Analysis of
covariance test showed that there was a
significant difference between blood sugar
levels in pregnant women with three levels of
physical activity: low, light, moderate, and
intense (P= 0.001) (Table 3). According to the
follow-up test, a significant difference was
observed between pregnant women with low
and light physical activity and women with
vigorous physical activity (P= 0.001).
According to the average, blood sugar level
was higher in women with more intense
physical activity. Also, a significant difference
was observed between blood pressure of
women with moderate physical activity and
blood sugar of women with intense activity
(P=0.001). However, no significant difference
was observed between the blood sugar of
pregnant women with low and light activity
and the blood sugar of pregnant women with
moderate activity (P= 0.98) (Table 4).

Discussion

According to the results of Pearson's
correlation test, there was a significant inverse
relationship between physical activity and
blood glucose level, blood pressure and
anxiety state of pregnant women.

Table 3. Analysis of covariance test results of variables

Variable Physical activity levels Mean+ Standard deviation P-value
Low and light 117.82 11.85
Blood pressure Medium 120.69 16.91 0.001
Vigorous 128.28 28.71
Low and light 92.36 6.31
Blood glucose Medium 91.62 2.31 0.001
Vigorous 104.48 2.24

Table 4. The results of the post hoc test of the variables

Variable Physical activity levels P-value
. Medium 0.96
Blood pressure Lo eIl N Vigorous 0.001
Vigorous Medium 0.009
Low and light l\/_ledlum e
Blood glucose Vigorous 0.001
Vigorous Medium 0.001
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Also, the results of the research showed that
between different intensities of physical
activity (light, Medium and vigorou), medium
physical activity had the greatest effect on
regulating blood glucose levels, blood pressure
and anxiety in pregnant women. Therefore, the
result obtained is consistent with the study of
Wang et al. (2021), this study showed high
physical exercise time and abnormal plasma
glucose percentage among women with
gestational diabetes in Shanghai, China.
Diabetic women with longer exercise times
had a lower percentage of abnormal plasma
glucose, especially when exercise times were
more than 60 minutes per day, and
complementary treatments should be provided
to women with more than 70% of abnormal
plasma glucose (16).

The obtained result is also consistent with
the findings of Yaping et al. (2021), they
concluded that moderate intensity aerobic
exercise can help improve blood glucose
control and increase insulin sensitivity in
diabetic pregnant women (17). Hopkins et al
(2010) assessed fasting blood glucose and
insulin levels and insulin resistance. They did
not report a significant difference in maternal
insulin  sensitivity (18). In the studies
conducted by Oostdam et al., they showed that
an exercise program in the second and third
trimesters of pregnancy in overweight women
at risk of gestational diabetes had a significant
effect on fasting blood glucose (19).
Depending on the intensity and appropriate
duration, sports activity can be mentioned as a
factor for increasing insulin sensitivity,
reducing insulin resistance and reducing blood
glucose in pregnant women. Based on other
previous studies, it can be concluded that
physical exercises not only reduce resistance
to insulin, but also improves glucose
homeostasis by increasing the mass and
function of beta cells (20). Therefore, the
intensity and duration of physical activity are
two very important features that should be
considered by pregnant women. Since the
high-intensity sports activity for a long time
may cause risks for pregnant women (8).

Based on the findings of the present study,
there was a significant relationship between
physical activity and systolic blood pressure
and diastolic blood pressure in primiparous
pregnant women. With regular physical
activity, the blood pressure of pregnant women
was within normal limits. Ahrari et al (2018)
in a study consistent research showed that
aerobic and combined activity had a
significant effect on reducing blood pressure
in healthy pregnant women (21). A decrease in
vasomotor tone and an increase in
parasympathetic nerve activity following
physical activity can be the cause of lower
blood pressure in pregnant women. Also, the
possibility of increased mediators such as
nitric oxide that have a positive effect on
increasing vagal tonus in active pregnant
women can be the cause of blood pressure
changes. Past research indicates that exercise
leads to improvement of nitric oxide
bioavailability and reduction of angiotensin 1l
level (22).

In this regard, May et al (2016) in a study
showed that the activity of the sympathetic
nervous system, blood pressure and heart rate
of pregnant women increased after exercise
and pregnancy complications worsened. These
results are inconsistent with the results of the
present study in relation to blood pressure
(23). Of course, May's study was a case-
control type, so there is a possibility of the
influence of intervening factors. Also, the
reason for the non-alignment of these studies
can be explained by the use of different
exercise intensities, pregnant women with
different anthropometric characteristics and
regularity in the exercise research results.
Daily physical exercise is recommended for
non-risk or low-risk pregnant women, and
regular physical exercise during pregnancy can
prevent PIH. In studies of pregnant women
with PIH, regular physical exercise during
pregnancy has been associated with a reduced
risk of adverse outcomes, including
preeclampsia, preterm birth and cardiovascular
disease (8). Mild physical exercise during
pregnancy, including swimming, walking,
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yoga and stretching, improves blood vessel
perfusion while stimulating major muscle and
effectively reducing pregnancy complications.
Even in women who do not physical exercise
before pregnancy, a moderate physical
exercise during pregnancy can improve their
health without affecting placental blood flow
resistance and fetal growth (14).

The results of the correlation test also
showed that there was a significant inverse
relationship between sports activity and the
anxiety score of pregnant women. Yan et al.
(2020) showed that pregnant women who had
regular physical activity in the first trimester
of pregnancy had lower blood pressure and
lower anxiety scores than pregnant women
who had insufficient physical activity. And
women with lower anxiety scores had lower
blood pressure (24). Physical activity could
strengthen the function of the cardiovascular
system, enhance the contractility and
permeability of blood vessels, maintain the
normal conductivity of nerve fibers, stimulate
the secretion of neurotransmitters, and help
alleviate anxiety symptoms. Immune and
inflammatory mechanisms have been proposed
as potential connections between anxiety
symptoms and delivery outcomes, and most
studies have indicated that the physiological
function of the hypothalamic-pituitary-adrenal
(HPA) axis showed a close association with
these variables (25). Additionally, the
relationship  between anxiety and blood
pressure during pregnancy can be explained by
the fact that blood pressure increases and
hypertension may appear because of a
complex interplay of underlying biological
mechanisms, such as alterations in the
sympathetic and parasympathetic nervous
systems, changed immunological processes, or
increased HPA activity (26). One of the
limitations of the research was primiparous
women with a certain age range in one city.
Therefore, it is not possible to generalize to
women with a higher or lower age range and
non-primiparous women.

In this way, intervening factors such as
pregnancy process, living conditions, weight

gain, changes in heart rate and blood pressure
and other physiological changes of pregnancy
are important factors during pregnancy.
Because with the increase of factors such as
weight, gestational age and increase in heart
rate and blood pressure, the superiority of
sympathetic nervous activity affects the
variability of blood pressure and psychological
conditions (8,27).

Conclusion

Based on the results of this research,
physical activity plays an important role in
regulating blood pressure, blood glucose and
controlling psychological factors such as
anxiety in pregnant women. Also, these
findings showed that activities with different
intensities can have different effects on
pregnant women. Physical activity with
moderate intensity can have an effective
improvement in controlling anxiety and
regulating blood pressure and blood glucose in
women during pregnancy and help the
conditions of these women.
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