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Abstract

Background: Despite many benefits of physical exercise to women during pregnancy, the majority of Saudi women
do not engage in an adequate amount of activity because of common barriers such as fatigue, lack of motivation, and
childcare. The purpose of this study was to estimate the proportion of Saudi women who get adequate exercise during
pregnancy as well as to evaluate their knowledge of, attitude toward, and barriers to physical exercise during pregnancy.
Methods: This study had a cross-sectional design. Data were collected retrospectively (average time: | year after the
birth), using translated questionnaires (English to Arabic), from primary health care centers and from the Maternity and
Children Hospital in Qassim, Saudi Arabia. Logistic regression was employed to assess the a priori correlates of adequate
exercise during pregnancy (primary outcome).

Results: The sample included 274 women, who had a mean age of 31.9years. A majority of the women thought that
physical exercise during pregnancy was necessary and had high knowledge levels (mean=77; median=75) about types
and amount of physical activity. Less than half of the women were either walking (26%) or exercising (42%) adequately
(i.e. =150min/week). Age (odds ratio: 1.79), number of pregnancies (odds ratio: 2.41), attitude toward exercise (odds
ratio: 2.71), and self-rated health (odds ratio: 2.50) were significant correlates of adequate exercise during pregnancy.
Among those who reported no physical exercise during pregnancy (n=68), the following barriers were most common:
tiredness (25.0%), fear (18.1%), dislike of exercise (16.7%), and lack of information (16.7%).

Conclusion: For Saudi women, interventions are needed during pre-natal checkups to promote and maintain adequate
physical activity levels during pregnancy.
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The American Congress of Obstetricians and Gynecologists'
recommends that pregnant women exercise moderately for
150 min or more per week. Regardless of the physical fitness
level, it is advised that exercise should be consistent, non-
strenuous, and of mild to moderate intensity among pregnant
women.! Scientific evidence has shown that exercise during
pregnancy has potential benefits to the mother and the
baby.>” The foremost maternal physical health benefits
include improving muscular strength, diminishing back pain,
preventing excessive weight gain, lowering risk of develop-
ing gestational hypertension and diabetes, and reducing
lower limb edema as well as urinary incontinence. Potential
fetal health benefits include promoting fetal growth, enhanc-
ing fetal cardiac autonomic control, and improving

neurological and mental development. In addition, regular
physical exercise during pregnancy could reduce medical
interventions during labor, such as cesarean sections, as well
as alleviate pain and discomfort during labor.
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Since most women fail to meet the recommendation for
exercise during pregnancy, several studies have examined
barriers to exercise.®® In those studies, intrapersonal fac-
tors, such as pregnancy-related symptoms, time constraints,
and lack of motivation, were the most consistently cited bar-
riers to exercise. However, interpersonal (e.g. social sup-
port) and environmental (e.g. lack of resources, weather)
factors were also notable barriers. There was some variation
in reported barriers across other demographic and lifestyle
characteristics.® For example, those with lower socio-eco-
nomic status were more likely to report “lack of resources”
than those with a higher status. Also, women who had exer-
cise routines prior to pregnancy reported fewer barriers than
those without previous routines.’

Data showed that the fertility rate among Saudi women
was 2.58 in 2015 (rank 76).!° Early studies stated that
Saudi women reported the desire to have large families.!!
Further, available data on women in Saudi Arabia suggest
that physical exercise is generally uncommon. It was
reported that 75% of women have a sedentary lifestyle,'?
but physical exercise during pregnancy among Saudi
women has not yet been reported. Since physical exercise
is not part of the culture in general,'* we hypothesized that
the knowledge about the recommendations for exercise
during pregnancy would be low and that there may be mis-
conceptions that exercise during pregnancy poses health
risks to the mother and the baby.

Therefore, the study objectives were to estimate the
proportion of Saudi women who report an adequate
amount of physical exercise during pregnancy as well as to
identify significant correlates of adequate exercise. We
hypothesized that the amount of time spent engaging in
exercise would be low in this population; hence, we aimed
to evaluate knowledge of, attitude toward, and barriers to
physical exercise during pregnancy as well.

Methods
Study design and sample

This was a cross-sectional study that included women who
had given birth in the previous 2years in the Qassim
region. Qassim is one of the largest provinces in Saudi
Arabia and has a population of roughly 1.4 million.'* The
women were recruited from nine primary health care cent-
ers and from the Maternal and Children’s Hospital in
Buraydah using a non-probabilistic sampling strategy.
Data collection was done over a period of 8 weeks on the
days that the well-baby clinics were conducted (multiple
days per week), which provided the widest sample availa-
ble of recently pregnant women. The inclusion criteria
included being a resident of Qassim and having a child
between the ages of 1 month and 2 years. However, women
were excluded from the study if they reported any physical
deficiency/disability that restricted their ability to perform

physical exercise, which included having a high-risk preg-
nancy. With an estimate that 50% of pregnant women have
knowledge and perform physical exercise, we calculated
the sample size. With a power of 88%, a margin of error of
12%, and a confidence level of 95%, the minimal sample
size required was 267. The study protocol was approved
by the Medical Research Ethical Committee in Qassim
University (#15/11/7).

Data collection and instrument

The researchers described the study’s purpose and pro-
cedures to each woman. Once eligibility was determined,
each woman was given the informed consent form to
sign. There were eight medical students involved in the
data collection. Each of them completed the interviews
with the women. The recall period between the preg-
nancy and the interview was on average 1 year and maxi-
mum 2years. The interview was structured to assess
demographic characteristics and medical history, knowl-
edge about physical activity during pregnancy, perfor-
mance of physical activity, and barriers to physical
activity during pregnancy. The demographic and medi-
cal history section included questions about the partici-
pant’s age, her child’s age, marital status, educational
level, occupation, number of pregnancies, number of
children, attendance at antenatal visits, delivery method
(vaginal versus cesarean), and self-rated health (poor,
fair, good, very good, excellent). Questions on knowl-
edge, attitude, and barriers to exercise were derived from
validated questionnaires;”!> questions were translated
from English to Arabic and back translated by a different
person to ensure accuracy of the content. The validated
Arabic version of the International Physical Activity
Questionnaire (IPAQ) was used to assess physical activ-
ity.!® The entire questionnaire was pre-tested on a popu-
lation sample similar to that included in the study prior
to the data collection period.

Data analysis

The variables were checked for accuracy before the analy-
sis was undertaken. First, descriptive statistics for the whole
sample were generated as follows: frequency for categori-
cal variables and mean and standard deviation (SD) for
continuous variables. Knowledge of the physical activity
score during pregnancy was calculated (scale: 0-100), and
indices of central tendency were analyzed for the summary
score. The knowledge score was categorized as either
“low” or “high” based on the median split. Total minutes of
physical activity and minutes of walking, per week, were
calculated for each participant. Based on self-reported cal-
culations, women were classified as having either adequate
or inadequate activity. Demographic and lifestyle factors
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Table |I. Demographic characteristics of 274 recently
Eligible for recruitment pregnant women in Qassim, Saudi Arabia.
i Exclusion criteria, Variable N %
> n=1
R Age (years)
v Refusals, n=49 <30 123 449
Recruited and Enrolled . L‘:: ibn‘::yresled >30 151 55.]
i Education
<Secondary 105 383
»  Didnot complete =College 169 61.7
v questionnaire, n=2 Occupation
Included in the study Employed 119 43.4
n=274 Unemployed 155 56.6
Number of pregnancies
Figure |. Flowchart for recruitment and enrollment into the | 50 18.2
study among recently pregnant women in Qassim, Saudi Arabia. =2 224 81.8
Number of children
. . I 68 24.8
were compared between those with adequate and inade- =2 202 737
quate activity. A chi-square test was used to compare the Child age in months 12.7 75
categorical variables, and ¢ tests, for continuous variables. Antenatal appointment
Logistic regression was employed to assess the correlates Yes 226 82.5
of adequate activity. The adjusted model included the fol- No 47 17.2
lowing covariates: age, education, occupation, number of  Delivery mode
pregnancies, delivery mode, knowledge score, attitude Vaginal 182 66.4
toward necessity, and self-rated health. Covariates were C-section 92 33.6
selected a priori based on the literature review, and all Knowledge
covariates were entered into the model simultaneously. <75: low 131 47.8
Model adequacy was checked with a Hosmer-Lemeshow =75: high 143 522
test. Odds ratios and the associated 95% confidence inter- Is it necessary
vals for variables in the final model were reported. All tests Yes 234 854
were two sided with an alpha level of 0.05, and the analyses No 38 13.9
were carried out with SPSS version 22. Self-health
Excellent 127 46.4
Good-Very good 1 40.5
Results Poor-Fair 36 13.1

Participants included 274 women who had been pregnant
within the previous 2 years. We approached 326 women; 1
was excluded because she had polio, 49 refused to partici-
pate, and 2 did not complete the form after the informed
consent. Thus, we had a response rate of 84% (274/326;
Figure 1). Participants had a mean age of 31.9years
(median=31; range=18-51), and the mean age of their
most recently born child was 12.8 months (median=12;
range=1-24). A majority of the women were married
(70.4%), 56.7% had a college education, and 55.8% were
housewives. A majority of the women attended pre-natal
appointments (82.5%), and 66.4% had a vaginal delivery
during childbirth. The mean number of pregnancies per
woman was 3.5 (median=3; range=1-12), and the mean
number of children per woman was 3.1 (median=3;
range=1-9; Table 1). The principal sources of information
on physical exercise were the Internet, television, doctors,
and books/magazines. A majority of the women (86%)
reported that exercise during pregnancy was necessary.
The mean score for knowledge about exercise during preg-
nancy was 77.7 (SD=9.7; median=75.0; range=40-95).

More than half of the women (75%) reported engaging
in exercise during their most recent pregnancy; however,
only a portion of those women reported an adequate amount
of time spent exercising (116/274=42%; Figure 2). Among
the adequately active women (n=116), the average minutes
of exercise per day was 65.4min (SD=35.75). Walking
was the most commonly reported type of exercise. Among
women who walked adequately (72/274=26%), the aver-
age minutes of walking per day was 48.8minutes
(SD=31.32). Among those who reported no physical exer-
cise during pregnancy (n==68), the following barriers were
identified: tiredness (25.0%), dislike of exercise (16.7%),
busy schedule (9.7%), childcare (13.9%), fear (18.1%), and
lack of information (16.7%).

Univariate associations showed that attitude (i.e. exer-
cise is necessary) and self-rated health were associated
with adequate activity levels (Table 2). Among women
who were adequately active, 93.0% reported that exercise
during pregnancy was necessary compared with 80.9% of
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Figure 2. Self-reported physical exercise during pregnancy among 274 recently pregnant women in Qassim, Saudi Arabia.

inactive women. Among women who were adequately
active, 55.2% reported excellent health, 35.3% reported
good to very good health, and 9.5% reported fair to poor
health compared with 39.9%, 44.3%, and 15.8%, respec-
tively, among inactive women.

In the multivariate logistic model, age, number of preg-
nancies, attitude toward the necessity of exercise, and self-
rated health were significantly associated with adequate
time spent exercising during pregnancy (Table 3). Younger
women (<30years) were 1.7 times more likely to be ade-
quately active than older women. Multiparous women (=2
pregnancies) were 2.4 times more likely to be adequately
active. Women who reported they believed exercise was
necessary were 2.7 times more likely to be adequately
active. Women with excellent self-rated health were 2.5
times more likely to be adequately active compared to
women who self-reported their health as fair to poor.

Discussion

The study results showed that the majority of the women
thought that physical exercise during pregnancy was nec-
essary and had high knowledge about the appropriate types
and amount of physical activity. Less than half of the

women were either walking or exercising adequately (i.e.
=150min/week). The study findings identified that age,
number of pregnancies, attitude toward exercise, and self-
rated health were significant correlates of adequate exer-
cise during pregnancy. Self-reported barriers to exercise
included personal barriers such as fatigue, time, childcare,
and lack of information.

This study found that 42% reported exercising, 26%
reported walking =150 min per week, and walking was the
most common form of exercise. These findings are con-
sistent with previously published studies,®!”"!° although
there is some variation across countries. A recent study
from Brazil reported that 23% of women exercise during
pregnancy and that nearly half of the women either reduce
or stop exercising because of the pregnancy.?’ A study
from the United States showed that 29% exercised both
before and during pregnancy, while an additional 4% initi-
ated exercise during pregnancy.?! However, when we com-
pare these estimates to the larger Saudi population, they
are considered high. In a national survey, only 12% of the
total Saudi population met the guidelines for physical
exercise.!? Since a sedentary lifestyle is common outside
of pregnancy, it is likely that women remain sedentary dur-
ing pregnancy. Other studies show that women are more
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Table 2. Univariate associations between covariates and Table 3. Adjusted logistic regression for the correlates
adequate activity during pregnancy among 274 recently of adequate physical exercise during pregnancy among 274
pregnant women in Qassim, Saudi Arabia. recently pregnant women in Qassim, Saudi Arabia.
Variable Inadequate Adequate p value Variable Odds ratio  95% CI p value
activity activity
Lower Upper
Age (years)
<30 41.1% (65)  50.0% (58)  0.145 Age (years)
>30 58.9% (93) 50.0% (56) <30 1.79 1.01 3.18 0.047
Education >30 Ref
<Secondary 39.9% (63)  362% (42) 0537 Education
=College 60.1% (95)  63.8% (74) <Secondary Ref
Occupation =College I.10 0.61 2.00 0.75
Employed 35.4% (56) 41.4% (48) 0.317 Occupation
Unemployed 64.6% (102)  58.6% (68) Employed Ref
Number of pregnancies Unemployed 1.34 0.73 2.45 0.35
| 209% (33)  147%(17) 0.7  Number of pregnancies
=2 79.1% (125)  85.3% (99) ' Ref
Delivery mode =2 241 1.13 5.14 0.02
Vaginal 68.4% (108)  63.8% (74) 043 Delivery mode
C-section 31.6% (50) 36.2% (42) Vaginal 1.34 0.78 231 0.29
Knowledge C-section Ref
<75: low 34.8% (55) 39.7% (46) 0.41 Knowledge
=75: high 65.2% (103)  60.3% (70) <75: low Ref
Is it necessary =75: high 1.34 0.79 2.29 0.28
Yes 80.9% (127)  93.0% (107)  0.004 Is it necessary
No 19.1% (30) 7.0% (8) Yes 2.71 1.20 6.13 0.02
Self-health No Ref
Excellent 39.9% (63)  552%(64) 0.3 Self-health
Good-Very good 44.3% (70) 35.3% (41) Excellent 2.50 1.09 5.72 0.03
Poor—Fair |58% (25) 95% (l |) Good—Very gOOd 1.27 0.55 2.94 0.58
Poor—Fair Ref

likely to decrease exercise time than they are to initiate
exercise during pregnancy.”? There are two potential
explanations for the findings: (a) either women in our sam-
ple overestimated the time that they spent exercising or (b)
the high levels of knowledge/attitude reflect a true increase
in exercise time during pregnancy.

This study found that age, number of pregnancies, atti-
tude toward exercise, and self-rated health were significant
correlates of adequate exercise during pregnancy. Other
studies also identified education, income, not having other
children in the home, exercise before pregnancy, and exer-
cise guidance during pre-natal visits.?>** The correlation
between self-rated health and adequate exercise is a rele-
vant one because self-rated health has been shown to be
associated with psychological stress, objective health
diagnosis, and body mass index among pregnant
women.?*? Since pregnant women are acutely aware of
their health behavior as well as attending pre-natal care
visits, it would be efficient for physicians to identify
patients using self-rated health and to promote exercise as
a way to improve this rating.

A comprehensive and theoretically driven review has out-
lined the most frequently reported barriers to physical exer-
cise among pregnant women.® Using the socio-ecological

Cl: confidence interval.

model, barriers were classified into intrapersonal (e.g. preg-
nancy-related symptoms, time constraints, lack of motiva-
tion) and interpersonal (e.g. lack of information, lack of
support). Across the studies, intrapersonal barriers were most
commonly cited.”® Examples included fatigue, nausea,
physical pain, and bodily changes. The findings of the cur-
rent study echo these same results; the barriers of fatigue,
time, childcare, and lack of information were cited by 15%—
25% of the women in the study. When future studies design
interventions to target the barriers and help pregnant women
increase physical exercise, pre-pregnancy exercise patterns
should be considered.

The study’s strengths include an adequate sample size
and previously validated assessment tools. However, the
results of this study should be interpreted with a few limi-
tations in mind. The study had a non-random sampling
method, and data were collected at a single time point;
hence, the sample may not be representative of the speci-
fied population of women. Also, we excluded women with
any condition that would prevent them from exercising;
therefore, study results are not generalizable for severely
ill or disabled women. A degree of measurement error can
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be expected because of the self-reported data and the
extended recall period, which on average was 1year but
maximum 2 years. Self-reported physical activity tends to
be overestimated. The findings should be considered in
light of these aforementioned limitations. However, we
can observe that there is a striking difference in the level of
awareness and knowledge about physical exercise during
pregnancy between the proportion of women exercising
adequately and those with inadequate activity. Therefore,
we conclude that designing and implementing interven-
tions to promote physical exercise during pregnancy is the
appropriate next direction for researchers. We hypothesize
that physical activity coaching, which includes goal setting
and self-monitoring with a professional coach/trainer, be
paired with pre-natal and post-natal visits. Coaching dur-
ing this period around childbirth would not only keep
women active but also help them to maintain appropriate
weight levels throughout the process.
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