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Abstract

Background: Women having higher gestational weight gain (GWG) have been associated with a delivery of a neonate
having low 5-minute Apgar score, seizures, hypoglycemia, polycythemia, meconium aspiration syndrome, and large for
gestational age (LGA) compared with pregnant women who adhered to weight gain guidelines, as shown in multivariable
analyses. Therefore, our study aims to determine the factors associated with inappropriate GWG, including physical, lifestyle,
knowledge, and primarily psychological factors among pregnant women.

Methods: We conducted a self-administered cross-sectional survey among pregnant women in Saudi Arabia between May
2023 and December 2023. Data were collected via a self-administered online questionnaire using Google Forms distributed
through social media. The collected data were analyzed using the SPSS program version 25.

Results: Five hundred women completed the survey, yielding a response rate of 95.7%. Regarding weight change during
pregnancy, 81.6% reported gaining weight. Approximately 40% of participants reported gaining about 5-9 kg. Surprisingly,
58.6% of participants said they were uncomfortable with their current weight. When assessing attitudes towards weight gain
during pregnancy, 60.8% strongly agreed that reading about the importance of healthy nutrition can help prevent excessive
weight gain. More than 40% strongly agreed that healthy nutrition practices, attending groups focused on healthy eating, and
advice from their doctors about excess weight can help manage weight during pregnancy.

Conclusion: Improving knowledge, attitude, and other factors linked to weight gain is important for better nutritional and
psychological health in pregnant women, which can lead to better pregnancy outcomes. Supporting psychological well-
being, promoting physical activity, and encouraging healthier lifestyle habits and knowledge can help reduce the risk of
excessive weight gain during pregnancy.
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Introduction

Excessive gestational weight is the most frequent
risk factor for high-risk pregnancy outcomes
worldwide. Healthcare professionals have focused
on the impact of high gestational weight on health
outcomes, as it can affect the well-being of both the
mother and the fetus (1).

The incidence of gestational weight gain (GWG)
varies widely depending on whether it is classified
as excessive, inadequate, or appropriate. Excessive
GWG is the most common, occurring in 41-61.8%
of pregnancies, particularly among overweight and
obese women. Inadequate GWG affects 20.4—
35.1% of pregnancies and is more prevalent among
underweight women. Only 29.6-32.1% of pregnant
women achieve appropriate GWG within the
recommended guidelines. These findings emphasize
the importance of managing GWG based on
prepregnancy BMI to improve maternal and fetal
health outcomes (2-5).

Gestational weight gain is typically diagnosed by
tracking a woman’s weight throughout pregnancy
relative to her pre-pregnancy BMI. Methods include
calculating total weight gain as the difference
between pre-pregnancy weight and weight at
delivery or using tools like the area under the weight
gain curve (AUC), which accounts for both the
amount and timing of weight gain. Monitoring
patterns of weight gain in each trimester is crucial,
as excessive or insufficient gain may indicate risks
such as gestational diabetes or poor fetal outcomes
(6-11). The Institute of Medicine has constantly
updated the guidelines for gestational weight gain
from 1970 until 2009, demonstrating the difficulty
in balancing the risks that are associated with
inadequate weight gain against those that are
associated with excessive gain. The guidelines
suggest an optimal weight gain range that is specific
to pre-pregnancy BMIs, and this has been validated
in various studies. The Institute Of Medicine
recommends a gestational weight gain of 12.5-18.0
kg for underweight women, 11.5-16.0 kg for
normal-weight women and 7.0-11.5 kg for
overweight women and 5.0-9.0 kg for obese women
(12).
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Gestational weight gain significantly impacts
maternal and infant health outcomes leading to both
immediate and long-term health issues. Regarding
the baby, Inadequate GWG is associated with
neonatal complications such as preterm birth, low
birth weight, and small-for-gestational-age infants,
while excessive GWG increases the likelihood of
complications like macrosomia, prolonged hospital
stays for the newborn, and childhood obesity.
Moreover, gestational weight gain above the
recommended guidelines has been associated with a
baby with lower 5-minute Apgar score, seizures,
hypoglycemia, polycythemia, meconium aspiration
syndrome, and large for gestational age (LGA)
infants, compared to women who stayed within the
weight gain guidelines, according to multivariable
analyses (13). For pregnant mothers, it is associated
with gestational diabetes, pregnancy-induced
hypertension, cesarean delivery, postpartum weight
retention. Consequently, the mother's postpartum
weight gain is closely associated with excessive
GWG (14). While minimal GWG may reduce
maternal risks but could elevate infant risks,
necessitating individualized recommendations.
Optimizing GWG through balanced nutrition and
physical activity is crucial to minimize adverse
outcomes for both mother and baby (15-20).

Lifestyle interventions encouraging healthy eating
and physical activity seem to reduce pregnancy
weight gain. Exercise is a physiological activity that
enhances or maintains physical health. A healthy
lifestyle should be maintained or adopted during
pregnancy. Weight control, mood enhancement, the
alleviation of discomfort, and maintaining energy
levels are all benefits of prenatal physical activity
for both the mother and fetus. Additionally, there
may be a link between prenatal activity and a lower
incidence of High-risk pregnancy (21).

Exercise during pregnancy enhances or maintains
cardiovascular health, and improves mental health,
and muscular strength, diminishing back pain,
preventing excessive rapid weight gain, increasing
muscle strength, reducing lower limb edema, and
preventing urine incontinence (22). Therefore ,a few
possible benefits to fetal health are promoting fetal
growth, boosting fetal cardiac autonomic regulation,
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and enhancing neurological and  mental
development. Regular exercise during pregnancy
may reduce the need for medical interventions
during birth, such as cesarean sections, and can help
manage pain, discomfort, and improve overall
comfort (23).

Additionally, physical activity helps moms prepare
for labor and delivery challenges. Babies whose
mothers regularly engage in prenatal exercise have
lower body fat, more advanced brain function, and
healthier hearts (24).

According to the American Congress of
Obstetricians and Gynecologists, pregnant women
should engage in moderate activity for 150 minutes
or more per week. Regardless of physical fitness
level, it is recommended that pregnant women
engage in regular, easy-going exercise of mild to
moderate intensity (25). Mothers strive to make
decisions in the best interests of their unborn
children and receive much advice and information.
However, there is limited research on maternal
knowledge of prenatal exercise (25).

More data about knowledge levels, knowledge-
influencing factors, knowledge types, and attitudes
are needed. The overwhelming data suggests that
poor education is the main factor determining the
lack of information about prenatal exercise (26).

In 2015, Saudi women had a fertility rate of 2.58,
reflecting a decline but still aligning with average
global rates. Despite early preferences for large
families, cultural and socio-economic factors have
influenced fertility trends. Physical activity among
Saudi women remains low, with the majority
leading sedentary lifestyles. Moreover, exercise
during pregnancy is uncommon due to societal
undervaluation of physical fitness (27). To our
knowledge, studies on pregnant women's attitudes
toward GWG and exercise during pregnancy haven't
been done in Saudi Arabia (28, 29). Our aim is to
gain a deeper insight into the needs and desires of
pregnant Saudi women for improving maternal
health and fetal well-being, this study aims to assess
pregnant Saudi women's attitudes towards GWG
and exercise during pregnancy as opposed to their
pre-pregnancy goals and activity level and to
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investigate the association between socio-
demographic features, obstetric factors and GWG.

Methods
Study design and population

A piloted, self-administered cross-sectional survey
was conducted between May 2023 and December
2023. The study population included pregnant
women in Saudi Arabia .

Women were eligible to participate if they had had
at least one prenatal visit and had a live singleton
pregnancy. An online structured questionnaire was
distributed to the women and consent was obtained
from the participants first. After that, answering an
online questionnaire was requested (30, 31).

Sample size

Sample size was calculated using OpenEpi software
(32), based on the percent of positive attitude
towards exercise during pregnancy (55.3%) derived
from a previous study (33). The calculated sample
size was 380 participants with a confidence level of
95% and an absolute precision of 5%. Adding 20%
to compensate for attrition resulted in a total sample
size of 456 participants. A convenience sampling
approach was employed to recruit participants.

Study tools

The objective was to understand factors associated
with excessive and inadequate GWG, especially
physical, lifestyle, and knowledge factors. Scales of
Eysenck’s Personality Questionnaire (34), self-
efficacy (perception of the control over diet and
exercise, and returning to pre-pregnancy condition)
(35, 36), self-esteem (overall positive vs. negative
feelings about oneself) (37), locus of control (belief
of having control or little control over body weight)
(36-38), and pregnancy weight attitudes (attitude
towards weight gain during pregnancy) (36-39)
were reviewed and modified by a panel of experts to
assess content validity. Then, a pilot study was
conducted to assess face validity.

Statistical analysis

Data was analyzed using SPSS 25. Descriptive
statistics were calculated. The association between
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each variable and average weight gain was
examined using the Student T test and one way
ANOVA test. The association between each
variable and weight gain categories was examined
using the Chi-square test. The paired T test was used
to compare prepregnancy weight to labor weight.
The significance level at P < 0.05 was considered.

We determined if GWG was above, within, or below
that recommended in The Institute of Medicine
guidelines (12). According to the following: during
the second and third trimesters, weight gain per
week was considered within guidelines if it was
between 0.44 and 0.58 kg/week for underweight
women (BMI < 18.5 kg/m2), between 0.35 and 0.50
kg/week for women of normal weight (BMI 18.5 to
24.9 kg/m2), between 0.23 and 0.33 kg/week for
overweight women (BMI 25 to 29.9 kg/m2), and
between 0.17 and 0.27 kg/week for obese women
(BMI > 30 kg/m2) (14, 21). If the woman was in the
second or third trimester, GWG per week was
calculated by subtracting 2 kg (the guidelines’ upper
limit in the first trimester regardless of BMI and a
gain commonly reported) (12, 30) from the weight
gained by the time of survey completion and
dividing the remaining weight by the number of
weeks after the first trimester. Those who reported
that their health care provider did not give them
GWG recommendations or could not recall the
amount were categorized as having no
recommendation. Some multicategorical variables
were re-categorized as binary based on biological
plausibility to avoid excessive dummy variables .

Gestational weight gain was also categorized as
above, within, or below what is recommended in
guidelines. Gestational weight gain was considered
within guidelines if the additional weight women
planned to gain by the end of pregnancy was
between 12.5 and 18 kg for underweight women,
11.5 and 16 kg for women of normal weight, 7 and
11.5 kg for overweight women, and 5 and 9 kg for
obese women. All women were asked about GWG
and if they had received weight gain advice from
their health care providers and could recall the
amount advised, had received recommendations and
did not recall the amount advised, or had not
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received any recommendations from health care
providers.

Ethical approval

This study was approved by the Research Ethics
Board Faculty of Umm Al-Qura University with
IRB Approval No. (HAPO-012-2023-11-1845) .

Results

Five hundred thirty women completed the survey
between May and December 2023, with a response
rate of 95%. Out of 500 participants, 50.8% were 39
or older, about 90% were Saudi, 70.6% had a
university education, 46.2% were housewives, and
47.8% had a total family income of more than 10000
Saudi Riyal per month (Table 1). Eighty-four
percent of participants had a previous pregnancy.
About 39% had a gravidity of 3 to 4, while 58.4%
had no previous abortion. About 52% had a parity
of 3 to 5, while 55.6% had 1 to 3 children (Table 2).

Table 1. Sociodemographic characteristics of

the participants (n=500)
N %

Age (years)

Less than 39 246 49.2%
39 or more 254 50.8%
Nationality

Saudi 446 89.2%
Other 54 10.8%

Educational level
Post-graduate 54 10.8%
University education 353 70.6%
School education 92 18.4%
Uneducated 1 0.2%
Occupation
Healthcare Worker (HCW) 37 7.4%
Administrative worker 52 10.4%
Housewife 231 46.2%
Student 32 6.4%
Teacher 127 25.4%
Other 21 4.2%
Total Family Income

Less than 5000 78 15.6%
5000-10000 183 36.6%
More than 10000 239 47.8%

Variables were presented as numbers (N) and percentages.
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Table 2. Obstetric history of the participants (n=500) Table 3. Prevalencg 9f U2 S eI SIS s

participants (n=500

N % N
Previous pregnancy? Weight gain
No 80 16.0% Less than normal 248 49.6%
Yes 420 84.0% Normal 134 26.8%
Gravidity More than normal 118 23.6%
Zero 64 12.8% Variables were presented as numbers (N) and percentage.
1-2 154 30.8%
3-4 194 38.8% When asking participants about their weight change
5 and above 88 17.6% during pregnancy, 81.6% reported gaining weight.
Abortions Around 32% of participants reported gaining about
Zero 292 58.4% 5-9 kg. Surprisingly, 58.6% of participants said they
1-2 182 36.4% were uncomfortable with their current weight.
e 2 ol Moreover, 43.2% expected some weight gain but
More than 5 5 1.0% . .
Parity did _nc_)t want it to be too much. Only a fourth of
Zero 33 6.6% participants were deeply concerned about too much
1-2 159 31.8% weight gain (Table 4). When assessing attitudes
3-5 259 51.8% toward weight gain during pregnancy among the
More than 5 49 9.8% participants, 60.8% totally agreed that reading about
Number of children the importance of healthy nutrition can help avoid
f_e?:ro 23778 575;45& gaining weight during pregnancy. More than 40%
4 and more 185 37.0% totally. agrged that h_ealthy nu.trltlon practu_:es,
Variables were presented as numbers (N) and attending with groups interested in healthy eating,

the advice given to them by their doctors about
excess weight, and attending exercise classes and
physical activity can help avoid gaining weight
during pregnancy. Regarding barriers to doing
exercise, 33.8% totally agreed that they had other
responsibilities or children to take care of, which
prevented them from doing exercise (Table 5).

percentages.

After recording weight gain, less than normal
weight gain was prevalent among 49.6% of
participants, while normal and more than normal
weight gain was prevalent among around the fourth
of participants (Table 3).

Table 4. Perception of the weight change among the participants (n=500)

N %
What happened to your weight during a previous pregnancy?
Weight gain 408 81.6%
I don't know 41 8.2%
Weight loss 51 10.2%
In case of weight gain, what is the noticeable increase (in kilograms)? #
5-9 kg 166 32.2%
7-12 kg 138 27.6%
12-16 kg 44 8.8%
12-18 kg 37 7.4%
19-25 kg 23 4.6%
Are you comfortable with your current weight?
No 293 58.6%
Yes 207 41.4%
Do you have any concerns about gaining a lot of weight during this pregnancy?
1- I am not worried and expect to gain weight 155 31.0%
2 - | expect some weight gain, but | don't want it to be too much 216 43.2%
3. Deeply concerned about too much weight gain 129 25.8%

Variables were presented as numbers (N) and percentages. # valid percentages are 40.7%, 34.1%, 10.9%, 9.0%, and 5.6%.
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Table 5. Attitude towards weight gain during pregnancy among the participants (n=500)

Totally
disagree

Disagree Neutral Agree Totally agree

N

N

N N N %

The following can help avoid gaining weight during pregnancy:

Reading about the importance of healthy

nutrition. 4 0.8%
Healthy nutrition practice. 6 1.2%
Att_ending with groups interested in healthy 5 1.0%
eating.

The advice giver_1 to me by my doctor 3 0.6%
about excess weight. '
Att_er?ding exercise classes and physical 2 0.4%
activity.

Applying a healthy diet through practice or 8 1.6%

reading.

11
11
10

13

13

52

22% 45  9.0% 136 27.2% 304 60.8%
22% 104 20.8% 171 342% 208 41.6%
20% 78 15.6% 204 40.8% 203  40.6%

26% 49 9.8% 222 44.4% 213 42.6%

26% 67 13.4% 210 42.0% 208 41.6%

10.4

% 104 20.8% 196 39.2% 140 28.0%

Barriers to doing exercise

I have other responsibilities or children to

take care of, which prevents me from 11 2.2%

doing exercise

| attend private exercise classes only when

| find a friend joining me to go to the gym
Variables were presented as numbers (N) and percentages.

32  6.4%

The mean prepregnancy weight was 61.7 + 13.99 kg,
while the mean labor weight was 72.46 + 14.57 kg, with
a mean weight gain of 10.79 + 8.8 kg. All categories
differed significantly when comparing prepregnancy
weight to labor weight according to demographic

60

13
9

12.0

% 52 104% 208 41.6% 169 33.8%

27.8

% 103 20.6% 147 29.4% 79 15.8%

characteristics. The highest weight gain was among the
uneducated (30 kg), followed by post-graduate (13.06
kg), then housewives (12.16 kg), and students (11.88 kg).
The least weight gain was among those in school
education (8.72 kg) (Table 6).

Table 6. Weight change follow-up of the participants (n=500)

Prepregnancy weight Labor weight Weight gain
Mean SD Mean SD Mean SD
Total 61.67 13.99 72.46 14.57 10.79 8.80
Nationality
Saudi Arabia 60.74 12.14 71.44 14.47 10.69 8.50 <0.001*
Other 61.78 14.21 72.58 14.60 10.80 8.84 <0.001*
Educational level
University Education 61.27 13.71 72.20 14.09 10.93 8.41 <0.001*
School education 63.51 15.61 72.23 15.98 8.72 9.10 <0.001*
Post-graduate 61.06 12.99 74.12 15.10 13.06 9.85 <0.001*
Uneducated 67.50 97.50 . 30.00 . <0.001*
Occupation
Healthcare Worker (HCW) 63.04 11.83 75.20 15.42 12.16 8.34 <0.001*
Administrative worker 59.47 16.47 70.00 15.28 10.53 9.50 <0.001*
Housewife 62.36 14.42 72.47 14.47 10.11 8.80 <0.001*
Student 59.38 15.80 71.25 16.00 11.88 7.41 <0.001*
Teacher 61.83 12.82 73.03 14.48 11.20 9.18 <0.001*
Others 59.64 9.69 72.02 10.71 12.38 7.35 <0.001*
Total Family Income
Less than 5000 63.17 16.31 72.34 16.57 9.17 7.45 <0.001*
5000-10000 61.42 14.18 72.04 14.89 10.61 9.09 <0.001*
More than 10000 61.37 13.04 72.82 13.66 11.45 8.93 <0.001*

Variables were presented as means and standard deviation (SD)
Paired T-test was used to compare prepregnancy weight to labor weight

‘Significant at p-value <0.05
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After pregnancy, no statistically significant
difference was found when comparing the mean
weight gain between Saudi and others, as well as

Journal of Healthcare Sciences

weight gain categories and obstetric data, number of
children and number of deliveries were significantly
associated with weight gain categories. More than

different categories of occupation and family
income. However, there was a statistically
significant difference regarding the educational
level (Table 7). Regarding the association between

normal weight gain was highest among those having
more than 4 children (29.7%) and those with more
than 5 deliveries (38.8%) (Table 8).

gain and demographic data of the participants (n=500

Table 7. Association between mean weight

Weight gain
Mean SD P-value
Nationality
Saudi Arabia 10.69 8.50 0.933
Other 10.80 8.84
Educational level

University Education 10.93 8.41 0.003*
School education 8.72 9.10

Post-graduate 13.06 9.85

Uneducated 30.00

Occupation

Healthcare Worker (HCW) 12.16 8.34 0.582
Administrative worker 10.53 9.50

Housewife 10.11 8.80

Student 11.88 7.41

Teacher 11.20 9.18

Others 12.38 7.35

Total Family Income

Less than 5000 9.17 7.45 0.129
From 5000-10000 10.61 9.09

More than 10000 11.45 8.93

SD= standard deviation
Student T test and one way ANOVA test were used
‘Significant at p-value <0.05

gain categories and obstetric data of the

Table 8. Association between weight

Weight gain
Less than normal Normal More than normal
N % N % N %
Number of children
Zero 25 67.6% 9 24.3% 3 8.1% 0.025*
1-3 142 51.1% 76 27.3% 60 21.6%
More than or equal to 4 81 43.8% 49 26.5% 55 29.7%
Number of abortions
Zero 146 50.0% 84 28.8% 62 21.2% 0.248
1-2 86 47.3% 47 25.8% 49 26.9%
3-5 12 57.1% 2 9.6% 7 33.3%
More than 5 4 80.0% 1 20.0% 0 0.0%
Number of deliveries
Zero 21 63.6% 9 27.3% 3 9.1% 0.030*
1-2 75 47.2% 42 26.4% 42 26.4%
3-5 136 52.6% 69 26.6% 54 20.8%
More than 5 16 32.7% 14 28.6% 19 38.8%

Variables were presented as numbers (N) and percentages.
Chi-square test was used.
‘Significant at p-value <0.05
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Discussion

The current study aimed to assess pregnant women's
attitudes about gestational weight gain and exercise
during pregnancy in Saudi Arabia. It also aimed to
investigate the association between
sociodemographic features, obstetric data, and
gestational weight gain.

The mean pre-pregnancy weight was 61.7 + 13.99
kg. In contrast, the mean labor weight was 72.4 kg,
with a mean weight gain of 10.79 £ 8.8 kg. All cases
showed significant differences compared to labor
weight according to demographic characteristics.
The highest weight gain was among the uneducated
(30 kg), followed by post-graduate (13.06 kg), then
Healthcare Workers (HCWs) (12.16 kg), and
students (11.88 kg). the least weight gain was
among school education (8.72 kg). Less than normal
weight gain was prevalent among 49.6% of
participants, while normal and more than normal
weight gain was prevalent among around fourth of
the participants. The attitude of participants towards
gestational weight gain was moderately good.
Regarding barriers to doing exercise, 33.8% totally
agreed that they had other responsibilities or
children to take care of which prevented them from
doing exercise.

Various studies investigate the connection between
GWG, obesity, and pregnancy complications. For
example, Benvenuti and Birdsall (6, 25) look at
obesity and excessive GWG trends and emphasize
the need for structured interventions like dietary
counseling and physical activity programs. Hanson
(1) specifically connects excessive GWG to
gestational diabetes mellitus (GDM), emphasizing
the need to monitor weight gain to avoid negative
pregnancy outcomes. These studies highlight the
need for early intervention, appropriate education,
and lifestyle changes to effectively manage GWG,
resulting in improved health outcomes for both
mother and child.

From a wide range of demographic factors, we
found that the uneducated (mean weight gain 30kg),
the postgraduate, the HCWs were associated with
the highest gestational weight gain; respectively,
while school education (8.72kg) was associated

Journal of Healthcare Sciences

with the least weight gain. These findings were
similar to those found in 2009 by Chu et al. that
women with education less than 12 years were more
likely to gain gestational weight less than 15 pounds
(40). However, in the current study, the uneducated
had the highest gestational weight gain. This could
be explained by the fact that the uneducated don’t
have any information about the bad consequences of
obesity on their health and on the pregnancy
outcome. This can be added to that the uneducated
can be ignorant of the importance of antenatal visits
where they can follow up their weight status.

Regarding the association between weight gain
categories and obstetric data, number of children
and number of deliveries were significantly
associated with weight gain categories. More than
normal weight gain was highest among those having
more than 4 children and those with more than 5
deliveries. Parity impacts GWG, with multiparous
women often exhibiting different weight gain
patterns compared to nulliparous women (41).
Therefore, parity can be considered a confounder
which should be adjusted for future studies.

Adverse outcome is related to increasing maternal
weight as reported by Harris et al. (42). Moreover,
another study reported that lower BMI was
associated with lower induction of labour. Another
study by Wells et al. in 2005 reported similar results
(43). All of these results agree with earlier reports
which have shown an association between
increasing BMI and interventions like induced
labour.

Less than normal weight gain was prevalent among
49.6% of participants, while normal and more than
normal weight gain was prevalent among around
fourth of the participants. A previous study reported
that 42% of their participants gained gestational
weight above the recommendations (44). There was
a statistically significant difference between the
actual weight gain and the perceived weight gain
(P<0.001). About 14% and 12% of participants who
perceived gestational weight loss had actually
normal and more than normal of the recommended
gestational weight gain; respectively. However,
74% of those who perceived weight loss had
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actually gained less than recommended weight. This
is similar to a previous study which reported that
87% of the participants accurately perceived their
weight gain status, while 13% over assessed their
weight status (45). The same study showed that
misperceived pre-pregnancy weight was associated
with excessive weight gain during pregnancy in
both normal and overweight\obese pre-pregnancy
weight status. However, the likelihood of weight
gain increased 7 folds among the overweight\obese
group who underassessed their weight status as
compared to the normal weight group who
accurately assessed their weight status (45).

When assessing attitude towards weight gain during
pregnancy among the participants, 60.8% totally
agreed that reading about the importance of healthy
nutrition can help avoid gaining weight during
pregnancy. More than 40% totally agreed that
healthy nutrition practice, attending with groups
interested in healthy eating, the advice given to
them by their doctors about excess weight, and
attending exercise classes and physical activity can
help avoid gaining weight during pregnancy.
Studies on pregnant women's beliefs regarding
GWG and activity have been published worldwide.
Roughly only a third of pregnant women acquired
the necessary amount of weight. However, the
majority of them did not, according to a prior study
(CDC) (6-8). Similarly, a previous study reported
that seventy seven percent of their participants
found information about local fitness resources
useful, while only half of the providers found this as
helpful (46), thus provider counseling is very
important for both medical sciences and pregnant
women. Another study reported that women who
were overweight or obese had negative attitudes and
intentions toward exercise (21). Regarding barriers
to doing exercise, 33.8% totally agreed that they had
other responsibilities or children to take care of
which prevented them from doing exercise. These
barriers were discussed in a previous study which
reported the most frequent barrier among their
participants was not liking to exercise, followed by
being afraid of exercise while pregnant, then other
causes like lack of time (44). Other studies reported
that primiparous women gain more weight and are
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more likely to experience excessive GWG
compared to multiparous women (6-8). Aspects of
GWG emphasize the significance of lifestyle
changes, especially exercise. Regular exercise has
been demonstrated to help avoid excessive weight
gain, and Tsakiridis study (23) highlights the need
for uniform recommendations by comparing various
worldwide standards on exercise during pregnancy.
A study was done by Heslehurst and VVanstone (7, 8)
concentrated on GWG  awareness  and
implementation issues. According to Vanstone (8),
a lot of expectant mothers misunderstand GWG
guidelines, which causes them to acquire too much
or too little weight. Heslehurst study (7). investigate
how patient adherence problems and resource
constraints affect the efficacy of therapies when
healthcare practitioners attempt to execute weight
control guidelines.

According to data, Saudi women had a fertility rate
of 2.58% in 2015, which is considered average.
Early research found that Saudi women wished to
have large families. Furthermore, information on
Saudi Arabian women suggests that physical
activity is not widespread. However, 75% of women
lead sedentary lifestyles, and there are no reports of
Saudi women exercising while pregnant since
exercise is not generally valued in the society (27).

Pregnant women in Ethiopia were found to have
both poor awareness and favorable attitudes toward
prenatal exercise, according to research on their
knowledge, attitudes, and practices. Additionally, it
showed that only 39.5% of Ethiopian pregnant
moms followed the guidelines for prenatal exercise.
A recent Iranian study found a significant
relationship between pregnant women's educational
attainment and their understanding of the value of
prenatal exercise (47).

Targeting planned GWG may help women gain
weight appropriately, thereby preventing excess
weight gain and the potential sequelae in mothers
and their children of overweight and obesity (48-
50). The best methods for lowering maternal weight
gain are dietary and lifestyle changes, which are also
associated with healthier pregnancies (21).
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Strengths of our study included the high response
rate which helps decreased potential selection bias.

Limitations of our study include the fact that we
used a cross-sectional design. Other limitations of
this study include potential confounding factors, as
other influences on weight gain during pregnancy,
such as environmental factors and ethnicity, were
not considered. Additionally, population bias exists
since most participants were Saudi nationals,
limiting the generalizability of the findings.
Recall bias may also affect data quality, as
participants might not accurately remember details
about their dietary habits or gestational weight gain.

Conclusion

Uneducated individuals, postgraduates, and
healthcare workers had the highest gestational
weight gain, while those with school-level
education had the least. Most participants agreed
that education on healthy nutrition, joining healthy
eating groups, receiving doctor advice, and
attending exercise classes help prevent excessive
weight gain during pregnancy. Pregnancy is
strongly associated with weight gain, influenced by
reduced physical activity and emotional or
psychological challenges. Enhancing psychological
well-being, increasing physical activity, and
improving lifestyle habits and knowledge can help
minimize this risk. Provider counseling is
recommended. Improving knowledge, attitude, and
perception about factors linked to weight gain is
important for better nutritional and psychological
health and pregnancy outcomes. Research and
public health efforts should focus on preventing
obesity before and during pregnancy.

Acknowledgment

The authors gratefully acknowledge Umm Al-Qura
ethical committee for allowing them to conduct this
study.

Disclosure
Conflict of interest

The authors declare that there is no conflict of
interest regarding the publication of this article.

Journal of Healthcare Sciences

Funding
None.

Consent to participate

Informed consent was obtained from all the
participants.

Ethical approval

The Biomedical Research Ethics Committee of
Umm Al-Qura University granted approval for this
study via Approval No. HAPO-012-2023-11-1845.,
Dated: 01/11/2023.

References

1. Hanson E, Ringmets I, Kirss A, Laan M,
Rull K. Screening of Gestational Diabetes and Its
Risk Factors: Pregnancy Outcome of Women with
Gestational Diabetes Risk Factors According to
Glycose Tolerance Test Results. Journal of Clinical
Medicine. 2022;11(17):4953.

2. Deputy NP, Sharma AJ, Kim SY.
Gestational Weight Gain — United States, 2012 and
2013. MMWR Morbidity and Mortality Weekly
Report. 2015;64(43):1215-20.

3. Deputy NP, Sharma AJ, Kim SY, Hinkle
SN. Prevalence and Characteristics Associated With
Gestational Weight Gain Adequacy. Obstetrics &
Gynecology. 2015;125(4):773-81.

4. Maimaen S, Russameecharoen K,
Boriboonhirunsarn D. Incidence of excessive
gestational weight gain among overweight and
obese women. Obstetrics & Gynecology Science.
2024;67(5):489-96.

5. Zanlourensi CB, Wagner KJP, Boing AF.
Inadequacies of gestational weight gain: prevalence
and association with sociodemographic
characteristics and the living environment. Revista
de Nutricdo. 2022;35:€210156.

6. Birdsall KM, Vyas S, Khazaezadeh N,
Oteng-Ntim E. Maternal obesity: a review of
interventions. International Journal of Clinical
Practice. 2009;63(3):494-507.

7. Heslehurst N, Newham J, Maniatopoulos G,
Fleetwood C, Robalino S, Rankin J. Implementation
of pregnancy weight management and obesity
guidelines: A  meta-synthesis of healthcare
professionals’ barriers and facilitators using the

140

http://dx.doi.org/10.52533/JOHS.2025.50402



http://dx.doi.org/10.52533/JOHS.2025.50402

Theoretical Domains Framework. Pregnancy
Hypertension: An International Journal of Women's
Cardiovascular Health. 2014;4(3):234-5.

8. Vanstone M, Kandasamy S, Giacomini M,
DeJean D, McDonald SD. Pregnant women's
perceptions of gestational weight gain: A systematic
review and meta-synthesis of qualitative research.
Maternal & Child Nutrition. 2017;13(4):e12374.

9. Kleinman KP, Oken E, Radesky JS, Rich-
Edwards JW, Peterson KE, Gillman MW. How
should gestational weight gain be assessed? A
comparison of existing methods and a novel
method, area under the weight gain curve.
International Journal of Epidemiology.
2007;36(6):1275-82.

10. Kominiarek  MA, Peaceman  AM.
Gestational weight gain. American Journal of
Obstetrics and Gynecology. 2017;217(6):642-51.

11.  Canada CH. Prenatal nutrition guidelines for
health professionals: gestational weight gain: Health
Canada; 2010.

12.  Vittinghoff E, McCulloch CE. Relaxing the
Rule of Ten Events per Variable in Logistic and Cox

Regression. American Journal of Epidemiology.
2007;165(6):710-8.

13. Webb JB, Siega-Riz AM, Dole N.
Psychosocial Determinants of Adequacy of
Gestational Weight Gain. Obesity. 2009;17(2):300-
9.

14. Egan AM, Dow ML, Vella A. A Review of
the Pathophysiology and Management of Diabetes
in Pregnancy. Mayo Clinic  Proceedings.
2020;95(12):2734-46.

15. Evenson KR, Moos M-K, Carrier K, Siega-
Riz AM. Perceived Barriers to Physical Activity
Among Pregnant Women. Maternal and Child
Health Journal. 2009;13(3):364-75.

16.  Philpott D. Critical government documents
on health care: Rowman & Littlefield; 2016.

17.  Okafor UB, Goon DT. Developing a
Physical Activity Intervention Strategy for Pregnant
Women in Buffalo City Municipality, South Africa:
A Study Protocol. International Journal of
Environmental Research and Public Health.
2020;17(18):6694.

Journal of Healthcare Sciences

18.  Wang L, Zhang X, Chen T, Tao J, Gao Y,
Cai L, et al. Association of Gestational Weight Gain
With Infant Morbidity and Mortality in the United
States. JAMA Network Open.
2021;4(12):e2141498.

19. WuY,Wan§S, GusS, Mou Z, Dong L, Luo
Z, et al. Gestational weight gain and adverse
pregnancy outcomes: a prospective cohort study.
BMJ Open. 2020;10(9):e038187.

20. Perumal N, Wang D, Darling AM, Liu E,
Wang M, Ahmed T, et al. Suboptimal gestational
weight gain and neonatal outcomes in low and
middle income countries: individual participant data
meta-analysis. BMJ. 2023:e072249.

21. Farpour-Lambert NJ, Ells LJ, Martinez De
Tejada B, Scott C. Obesity and Weight Gain in
Pregnancy and Postpartum: an Evidence Review of
Lifestyle Interventions to Inform Maternal and
Child Health Policies. Frontiers in Endocrinology.
2018;9:546.

22. Perales M, Artal R, Lucia A. Exercise
During Pregnancy. JAMA. 2017;317(11):1113.

23.  Tsakiridis I, Bakaloudi DR, Oikonomidou
AC, Dagklis T, Chourdakis M. Exercise during
pregnancy: a comparative review of guidelines.
Journal of Perinatal Medicine. 2020;48(6):519-25.

24.  Akbari Nassaji N. Exploring women's
experiences regarding postpartum physical activity:
A qualitative research study. 2022.

25. Benvenuti MB, Bg K, Draghi S, Tandoi E,
Haakstad LA. The weight of motherhood:
Identifying obesity, gestational weight gain and
physical activity level of Italian pregnant women.
Women's Health. 2021;17:17455065211016136.

26. Nagourney EM, Goodman D, Lam Y,
Hurley KM, Henderson J, Surkan PJ. Obese
women’s perceptions of weight gain during
pregnancy: a theory-based analysis. Public Health
Nutrition. 2019;22(12):2228-36.

27.  Alaglan AA, Almousa RF, Alomirini AA,
Alabdularazaq ES, Alkheder RS, Alzaben KA, et al.
Saudi women’s physical activity habits during
pregnancy. Women's Health.
2020;16:1745506520952045.

28. Baum RA, Nash PL, Foster JEA, Spader M,
Ratliff-Schaub K, Coury DL. Primary Care of

141

http://dx.doi.org/10.52533/JOHS.2025.50402



http://dx.doi.org/10.52533/JOHS.2025.50402

Children and Adolescents with Down Syndrome:
An Update. Current Problems in Pediatric and
Adolescent Health Care. 2008;38(8):241-61.

29.  Aboulkhair Farag F, Arafat Goda A, Sayed
Mohamed H, Naser El Din A. Effect of Educational
Session on Knowledge, Self-Care Practices and
Perception Regarding Gestational Weight Gain
among Advanced Age Pregnant Women. Egyptian
Journal of Health Care. 2022;13(2):1773-85.

30. McDonald SD, Pullenayegum E, Taylor
VH, Lutsiv O, Bracken K, Good C, et al. Despite
2009 guidelines, few women report being counseled
correctly about weight gain during pregnancy.
American Journal of Obstetrics and Gynecology.
2011;205(4):333.e1-.€6.

31.  Eysenck HJ, Eysenck SBG. Manual of the
Eysenck Personality Questionnaire. 1975.

32. Dean AG. OpenEpi: open source
epidemiologic statistics for public health, version
2.3. 1. http://www openepi com. 2010.

33.  Janakiraman B, Gebreyesus T, Yihunie M,
Genet MG. Knowledge, attitude, and practice of
antenatal exercises among pregnant women in
Ethiopia: A cross-sectional study. PLOS ONE.
2021;16(2):€0247533.

34. Eysenck SBG, Eysenck HJ, Barrett P. A
revised version of the psychoticism scale.
Personality and Individual Differences.
1985;6(1):21-9.

35. Hofstetter CR, Sallis JF, Hovell MF. Some
health dimensions of self-efficacy: Analysis of
theoretical specificity. Social Science & Medicine.
1990;31(9):1051-6.

36. Kendall A, Olson CM, Frongillo EA.
Evaluation of psychosocial ~measures for
understanding weight-related behaviors in pregnant
women. Annals of Behavioral Medicine.
2001;23(1):50-8.

37. Robins RW, Hendin HM, Trzesniewski KH.
Measuring  Global  Self-Esteem:  Construct
Validation of a Single-ltem Measure and the
Rosenberg Self-Esteem Scale. Personality and
Social Psychology Bulletin. 2001;27(2):151-61.

38. Saltzer EB. The Weight Locus of Control
(WLOC) Scale: A Specific Measure for Obesity

Journal of Healthcare Sciences

Research. Journal
1982;46(6):620-8.

39. Palmer JL, Jennings GE, Massey L.
Development of an assessment form: Attitude
toward weight gain during pregnancy. Journal of the
American Dietetic Association. 1985;85(8):946-9.

40.  Chu SY, Callaghan WM, Bish CL, D'Angelo
D. Gestational weight gain by body mass index
among US women delivering live births, 2004-
2005: fueling future obesity. American Journal of
Obstetrics and Gynecology. 2009;200(3):271.el1-
7.

41.  Xu H, Arkema EV, Chnattingius S,
Stephansson O, Johansson K. Gestational weight
gain and delivery outcomes: A population-based
cohort  study. Paediatric and  Perinatal
Epidemiology. 2021;35(1):47-56.

42. Harris H. Practical Approaches for
Estimating Prepregnant Body Weight. Journal of
Nurse-Midwifery. 1998;43(2):97-101.

43.  Wells CS, Schwalberg R, Noonan G, Gabor
V. Factors Influencing Inadequate and Excessive
Weight Gain in Pregnancy: Colorado, 2000-2002.
Maternal and Child Health Journal. 2006;10(1):55-
62.

44, Lott ML, Power ML, Reed EG, Schulkin J,
Mackeen AD. Patient Attitudes toward Gestational
Weight Gain and Exercise during Pregnancy.
Journal of Pregnancy. 2019;2019:1-8.

45, Herring SJ, Oken E, Haines J, Rich-Edwards
JW, Rifas-Shiman SL, Kleinman ScD KP, et al.
Misperceived pre-pregnancy body weight status
predicts excessive gestational weight gain: findings
from a US cohort study. BMC Pregnancy and
Childbirth. 2008;8(1):54.

46. Delgado A, Stark L, Macri C, Power M,
Schulkin J. Provider and Patient Knowledge and
Views of Office Practices on Weight Gain and
Exercise during Pregnancy. American Journal of
Perinatology. 2018;35(02):201-8.

47.  Janakiraman B, Gashaw M, Yinunie M.
Antenatal exercises during pregnancy: knowledge,
attitude, and practice of pregnant women in
Ethiopia: a cross-sectional study. 2020.

48. Taheri S, Lin L, Austin D, Young T, Mignot
E. Short Sleep Duration Is Associated with Reduced

of Personality Assessment.

142

http://dx.doi.org/10.52533/JOHS.2025.50402



http://dx.doi.org/10.52533/JOHS.2025.50402
http://www/

Leptin, Elevated Ghrelin, and Increased Body Mass
Index. PLoS Medicine. 2004;1(3):e62.

49, Schmid SM, Hallschmid M, Jauch-Chara K,
Born J, Schultes B. A single night of sleep
deprivation increases ghrelin levels and feelings of

hunger in normal-weight healthy men. Journal of
Sleep Research. 2008;17(3):331-4.

50. Benedict C, Hallschmid M, Lassen A,
Mahnke C, Schultes B, Schidth HB, et al. Acute
sleep deprivation reduces energy expenditure in
healthy men. The American Journal of Clinical
Nutrition. 2011;93(6):1229-36.

Journal of Healthcare Sciences

143

http://dx.doi.org/10.52533/JOHS.2025.50402



http://dx.doi.org/10.52533/JOHS.2025.50402

	Attitudes and Behaviors of Saudi Pregnant Women Towards Gestational Weight Gain and Exercise during Pregnancy: A Cross-Sectional Study
	Introduction
	Methods
	Study design and population
	Sample size
	Study tools
	Statistical analysis
	Ethical approval

	Results
	Discussion
	Conclusion
	Acknowledgment
	Disclosure
	Conflict of interest
	Funding
	Consent to participate
	Ethical approval

	References


