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Background and Objective: Since it has been proven that physical activity
(PA) during pregnancy plays an important role in pregnancy health and
outcomes, identifying and understanding the physical activity level among
pregnant women and associated factors such as socio-demographics, Obstetric
characteristics are the first step in designing optimal interventions. The present
study aimed to describe the prevalence of physical activity, also to identify the
association of physical activity with demographic and obstetric characteristics
as well as the quality of sleep.

Methods: A cross-sectional study was conducted on 220 pregnant women
who were referred to health centers in Babol, Iran. Physical activity, socio-
demographics, obstetric characteristics, and quality of sleep were measured by
questionnaires. BMI was calculated by anthropometric measures.

Findings: Only one-sixth (16.9%) of the women in this study had physical
activity as World Health Organization (WHO) recommended for pregnant
women. There was no significant association between demographic
characteristics and physical activity level during pregnancy. There also was no
association between physical activity levels and sleep quality. However, there
was a statistically significant relationship between maternal obstetrics
characteristics such as gestational trimester, gravidity, and the number of
children with physical activity levels (P<0.05).

Conclusion: Pregnant women have inactive lifestyles and most of the
physical activities were done during the performance of household activities.
Healthcare professionals and midwives should take action to encourage
pregnant women to increase their physical activity levels during pregnancy.
Keywords: Characteristics; Physical activity; Pregnancy; Sleep; Socio-
demographic
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Introduction

Expanding the level of physical activity, and diminishing time spent inactive is important for reaching
public health goals (1). Physical activity helps to maintain or increase cardiovascular endurance, muscle
strength, endurance, flexibility, coordination, and balance and reduces back pain (2, 3).The
psychological benefits of physical activity include better control of temper and increased self-
confidence, improved quality of sleep, and reduced stress in pregnancy (4, 5).

The American College of Obstetricians and Gynecologists (ACOG) has made recommendations and
encourages all pregnant women to get 150 minutes of moderate-intensity exercise per week (6). The
current guidelines for physical activity during pregnancy have been updated to be similar to those for
the general population, but have been revised to minimize risk/injury to the mother and fetus and to
maximize benefit (7, 8). Studies reported women tend to decrease physical activity during pregnancy
(9, 10). Regardless of the many benefits, researches showed that one-fifth to one-third of pregnant
women comply with physical activity guidelines (9, 11, 12).

Studies showed sleep disturbances have been associated with increased risk of adverse
pregnancy outcomes,such as preterm delivery (13) ,emergency caesarean section (13, 14), depressive
symptoms (15-17), gestational hypertension (14, 18) and glucose intolerance (19, 20) Based on these
findings, the researchers believe that improved sleep could conceivably lead to better pregnancy
outcomes. There are several cross-sectional studies that have examined the link between physical
activity and sleep quality during pregnancy, and have shown ambiguous results. Baker et al. found that
exercise in early pregnancy was correlated with continuity of sleep (21). Olmez, however, found no
significant difference in sleep quality between groups of pregnant women with different levels
of exercise (22).

Differentiating and understanding socio-demographic, behavioral, and health correlated factors
among particular populations could be the initial step in planning ideal interventions (23). First of all
recognizing socio-demographic factors related to physical activity practices will offer assistance to
design interventions for special populations. Furthermore, an understanding of the health determinants
related to physical activity (PA) can identify particular considerations to promote PA safely and
optimally in certain population groups. The combination of physical activity behavior and health
determinants can also highlight unique interactions as common intervention goals, such as the
interaction of obesity or pregnancy characteristics with PA and sedentary behavior (24).

Reports from Iran showed that the country is among the medium to high Insufficient Physical Activity
(IPA) globally. A growing pattern of sedentary behavior and IPA has previously been reported in a
variety of settings (25, 26), and given the disastrous economic burden of IPA on the health system (27),
the prevalence of sedentary behaviors was higher amongst Iranian women. Moreover, the pattern of
decreased physical activity is largely consistent with reproductive age. The present study aimed to
describe the prevalence of physical activity and its domains in pregnant women and the relationship of
physical activity to demographic and obstetric characteristics as well as to sleep quality.

Methods

Study setting

We employed the multistage sampling. Firstly, the city and village were considered as stratum
(Stratified sampling) then the list of health centers of each stratum was obtained. Then the clusters were
selected according to the number of health centers. Further, by convenience sampling method from each
cluster, pregnant women who had inclusion criteria were invited to the study. The participants completed
a written informed consent form. First, the Perceived Stress Scale (PSS) and Beck Depression Inventory
Short form (BDI-S) were completed for them. Based on the scores of the questionnaires if they were
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identified as depressed or with severe anxiety, they were excluded from the study. Otherwise, they were
asked to complete a demographic questionnaire, pregnancy physical activity (PPAQ), and Pittsburg
Sleep Quality Index (PSQI). The study was conducted in Babol/Iran during 2019.

Instruments

1. Demographic characteristics questionnaire: consisting of age, occupation, education, and residence
information, gestational age.

2. Physical Activity in Pregnancy Questionnaire (PPAQ): PPAQ is self-administered and lasts
approximately 10 minutes. Average weekly energy expenditure (METhours/week) is calculated as
the reported time spent on each activity multiplied by its intensity and added together to get the
weekly score. This questionnaire consisted of questions that measure the level of physical activity in
4 different components, including Occupational (5 questions), Household/caregiving (16 questions),
transportation (3 questions), Sports/exercise (8 questions) and a total of 32 questions were asked.
Persian version of PPAQ validated by Kazemi et al[28] the intensity, type, frequency, and duration
of physical activity was reported per day as minutes and hours. Each activity was classified according
to the intensity in Metabolic Equivalent Task (MET): light (1.5-< 3.0 METs), moderate (> 3—< 6.0
METS), or vigorous (> 6.0 METs). The average number of MET-hr/week expended in each intensity
level was calculated.

3. Pittsburgh Sleep Quality Index (PSQI): The Pittsburgh Questionnaire consists of 9 questions that
assess the time of going to bed, the time of waking up, the amount of sleep per day, and other issues
related to the pattern and mental quality of sleep. The spectrum of scores ranges from zero to three,
so that more points are allocated for more unfavorable sleep situations. A score of 5 or higher
indicates poor sleep quality. This questionnaire has been used in various studies in the country and
its validity has been reviewed and confirmed [29]. In the study, the reliability of the questionnaire
was estimated to be 0.79 using Cronbach's alpha [30].

4. Perceived Stress Scale (PSS): The 14 items of the Perceived Stress Scale (PSS) are used to determine
the stress levels of participants in their lives [31]. Participants were asked to describe how often they
faced stressful events in the past week. Responses were given on a 5-point Likert scale ranging from
0 (never) to 4 (very often) and the total score ranged from 0 to 56.

5. Beck Depression Inventory (BDI): The Beck Depression Inventory Short Version (BDI-S) consists
of 13 items assessing the severity of depression symptoms. BDI-S total scores range from Zero to
39, using statements scored from 0 to 3. The questionnaire scoring was: normal (0-3); 4 - 7, mild
depression; 8 - 11 mild to average depression; 12 to 15 moderate depressions; and 16 to 39 severe
depressions. Psychometric properties of the Persian version have been reported in a previous study
(32).

Inclusion criteria
Being pregnant, Being literate, gestational age 18 to 36 weeks, willing to participate in the study,
filling out the informed consent form.

Exclusion criteria

Known sleep disorders before pregnancy (self-report), age under 18, having any chronic disease
affecting sleep or physical activity such as thyroid disorders, known depression and having movement
disorders due to disability, etc. Drug and alcohol abuse, the experience of an unfortunate accident during
the last 6 months (such as loss of family members, etc.), and if they were known as depressed or anxious
person.
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Sample Size
Zl_a/2+21_3
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2
Sample size was determined by n = < ) + 3 based on the assumption of a 95%

confidence interval with a margin of error of 5%, [ at 0.20 and the expected correlation coefficient equal
0.20. In order to allow for missing and incomplete, the sample size was considered to be 220. After
completing the data collection, all collected questionnaires were assessed for completeness, correctness.
Then, data were entered, cleaned, and analyzed using SPSS Statistics version 25. Descriptive statistics
were calculated using frequencies with percentages for categorical variables and median and associated
ranges. Categorical data were analyzed using Chi-square and Fisher's test.

Results

Two hundred and twenty pregnant women participated in the study, but 13 were excluded from the
study after filling out the Perceived stress scale (PSS) and Beck Depression Inventory (BDI). Therefore,
207 pregnant women were assessed. The participants in the study age ranged from 18 to 41 years and
the mean age of pregnant women and their spouses were 28.7+5.6 and 33.1+5.1 years, respectively.
Table 1 shows the socio-demographic characteristics of the participants according to their physical
activity levels. In the present study, we found no significant association between demographic
characteristics and the physical activity level during pregnancy. We also did not find an association
between the level of physical activity and sleep quality as well as all sleep subscales. However, there
was a statistically significant relationship between maternal obstetrics characteristics such as gestational
trimester, gravidity, and the number of children with the level of physical activity (P <0.05), Table 2.

Table 1. Distribution of sociodemographic characteristics and sleep quality according to their physical
activity level during pregnancy (n=207)
Level of physical activity Chi-square/Fisher

Variables IN[CZ)) . -
Inactive Active P value
18-25 69(33.3) 53(30.8) 16(45.7)
Age(years) 26-34 103(49.8) 90(52.3) 13(37.1) 0.193
35-41 35(16.9) 29(16.9) 6(17.2)
Elementary 42(20.3) 34(19.8) 8(22.9)
Education level Diploma 96(46.4) 76(44.2) 20(57.1) 0.179
University 69(33.3) 62(36.0) 7(20.0)
Employee 9(4.4) 8(4.7) 1(2.9)
Occupation Homemaker | 191(93.2) | 159(93.5) 32(91.4) 0.351
Freelancer jobs 5(2.4) 3(1.8) 2(5.7)
. Urban 99(47.8) 82(47.7) 17(48.6)
Residency Rural 108(522) | 90(52.3) | 18(5L4) 0-535
Good enough | 88(42.5) 72(41.9) 16(45.7)
Efficiency of income Moderate 105(50.7) 88(51.2) 17(48.6) 0.901
Not enough 14(6.8) 12(6.9) 2(5.7)
<18.5 5(2.4) 4(2.4) 1(2.9)
18.5-24.9 97(46.9) | 81(47.1) 16(45.7)
BMI 25-29.9 73(35.3) 57(33.1) 16(45.7) 0268
>30 32(15.4) 30(17.4) 2(5.7)
. Good 100(48.3) 83(48.3) 17(48.6)
Quality of sleep Poor 107(51.7) | 89(51.7) | 18(5L.4) 0-560
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Table 2. Distribution of obstetric characteristics of women according to the level of physical activity
during pregnancy

; Level of physical activit
Variables | el sy | s

Gestational trimester
Second 86(41.5) 78(45.3) 8(22.9) 0.010*
Third 121(58.5) 94(54.7) 27(87.1) '
Gravidity
1 69(33.5) 51(29.8) 18(51.4) 0.013*
>2 137(66.5) 120(70.2) 17(48.6) '
Number of children
0 75(36.2) 57(33.1) 18(51.4) 0.033*
>1 132(63.8) 115(66.9) 17(48.6) '
History of stillbirth
Yes 2(1.0) 2(1.2) 0(0.0) 0.690
No 205(99.0) 170(98.8) 35(100.0) '
History of abortion
Yes 40(19.3) 136(79.1) 31(88.6) 0.143
No 167(70.7) 36(20.9) 4(11.4) '
Planned Pregnancy
Yes 173(83.6) 142(82.6) 31(88.6) 0.274
No 34(16.4) 30(17.4) 4(11.4) '
*:<0.05

Table 3 exhibits the descriptive analysis of energy expenditure in MET per week as PPAQ developers
recommended. It also shows the distribution of the level of intensity and types of activities. As the table
shows, minimum, maximum, and median energy expenditure of total physical activity was 10.5, 243.2,
and 68.2, respectively. The most noteworthy mean and median energy expenditure was found for light
activities (33.7 and 28 MET-hour per week, respectively), while the least mean and median can be seen
in vigorous activities. According to the type of physical activity, household/caregiving activity obtained
the most energy expenditure. The least energy expenditure was obtained from sport/exercise. Among
all the socio-demographic and maternal variables, only age, the number of children, and gravidity were
associated with exercise practice during pregnancy. Interestingly, quality of sleep was associated with
practice exercise during pregnancy (P<0.05).

Table 3. Energy expenditure as measured in MET h/week by total activity, intensity level and activity type

| Percentile
Activity [ Mean ., 50
(median)
Total activity 105 243.2 | 79.3 | 43.7 68.2 105
Intensity
Sedentary 0 98 20.8 | 5.2 14 31.5
Light 1751|1085 | 33.7 | 17.5 28 47.2
Moderate 0 105 | 245 | 10.5 19.2 35
Vigorous 0 54.2 2.4 0 0 1.7
Type
Household/caregiving | 0 | 127.7 | 37 15.7 28 50.7
Occupational 0 84 2.6 0 0 0
Sport/exercise 0 78.7 8 0 1.7 10.5
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Table 4. Distribution of the variables associated with exercise during pregnancy (n=207)

Exercise during pregnancy

Variables N%) - =~ Pvalue
No Yes
18-25 | 69(33.3) 27(24.5) 42(43.3)
Age 26-34 | 103(49.8) 63(57.3) 40(41.2) 0.018
35-41 | 35(16.9) 20(18.2) 15(15.5)
. 0 | 75(36.2) | 27(24.5) 48(49.5)
Number of child 0.000
umber ot ehtldren T 132(63.8) | 83(75.5) | 49(50.5)
1 69(33.3 26(23.6 43(44.3
Gravid (333) (23.6) (44.3) 0.001
>2 | 137(66.7) 83(76.4) 54(55.7)
. Good | 100(48.3) | 47(42.7) 53(54.6)
Quality of sleep 0.026
Poor | 107(51.7) | 63(57.3) 44(45.4)

Discussion

The present study aimed to assess physical activity levels and related factors during pregnancy. Total
physical activity levels in the study were similar to other developing countries such as Ethiopia and
Saudi Arabia (33, 34). Approximately one-sixth (16.9%) of the women in this study had physical
activity as WHO recommended for pregnant women (>150 min moderate-intensity exercise per week).
Other studies also reported that between one-fifth or one-third of women during pregnancy meet
physical activity recommendations (9, 11, 35, 36). In studies from Ethiopia and China (37), only 8.4 and
7.4% of the pregnant women meet the recommended international guidelines for physical activity during
pregnancy, respectively. It shows physical activity among pregnant women from developing countries
is significantly lower compared to similar studies conducted in other countries, such as the United States
(77.5%) (38).The difference in the level of physical activity reported from different countries and
cultures may be due to differences in the characteristics of the subjects, and instruments. The most
common kind of activity performed by women in the present study was walking. The results are in
accordance with other published research (39).

In the present study, obstetric characteristics including gestational trimester, gravidity, number of
children showed a significant association with the physical activity of pregnant women. The results were
in accordance with a recent study (40). We found an association between the number of children and
being active physically. The finding was in accordance with several studies that showed women who
had at least one child are more inactive during pregnancy (41, 42). However, there were studies that
reported the opposite result (43, 44) others demonstrated no significant association between parity and
physical activity during pregnancy (38, 45). On the other hand, the prevalence of participating in
exercise was lower in multiparous women. The result was consistent with other studies (36, 44). The
reason behind it could be lack of time and perception of no need for exercise as they have a load of
household activities. We also found an association between gestational trimester and physical activity.
It was in accordance with other studies (9, 36). However, Our results are consistent with previous study,
which have shown that women in the third trimester are more likely to meet physical activity guidelines
than women in the first trimester (46). While is inconsistent with a study from Poland (47), and South
Africa (40) which found physical activity, to be higher in women in the first trimester than in the third
trimester. However, no association was found between physical activity and demographic
characteristics, which was similar to research conducted in Saudi Arabia (34).

We did not find an association between the physical activity level and quality of sleep, while in several
studies a significant relationship was observed between physical activity in pregnancy and sleep quality
(48, 49). It seems the risk factors of poor sleep quality among pregnant women are complex. For
example, nausea, vomiting and nocturia during the first trimester, fetal movements, low back pain and
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some other psychological factors in the third trimester in pregnant women might affect sleep quality and
lead to poor sleep quality in pregnant women (50). Recent studies demonstrated that psychological
symptoms are a major predictor of poor sleep quality. Therefore, we assumed that the reason for the
difference between our findings and other studies might be due to difference approach in our study. As
we screened the participants for perceived stress as well as depressive symptoms before including them
in the study, hence it seems what affects sleep most is the mental state of the person and not their level
of physical activity. Although we did not find an association between physical activity and quality of
sleep but the results comply that the prevalence of practicing exercise was significantly higher among
good sleepers. However, we have not surveyed the intensity, duration, type, and chronotype of the
exercises that they performed, which may play the role as confounders in the impact of exercise on sleep
quality.

Limitations

First, it was a cross-sectional study, and the causality relationship cannot be defined clearly. In
addition, PPAQ is a self-assessment tool, which may overestimate the time allotted to different activities,
and may lead to recall bias.

Conclusion

This study identified that pregnant women have inactive lifestyles and most of the physical activities
were done during the performance of household activities. It exhibited that parity, gestational age, and
gravidity as related factors to physical activity levels, and indicated that there was no association
between socio-demographic characteristics, except for age. Moreover, there was no association between
quality of sleep and physical activity level. Although, practicing exercise was found to be associated
with sleep quality.
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