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Abstract

Background: Maintaining a healthy body weight is important for overall health and can help prevent and control many chronic conditions.
However, the information surrounding the barriers to healthy eating (HE) and physical activity (PA) for weight maintenance among Saudi
women of reproductive age is insufficient to design and develop intervention programs.

Objective: To explore personal, social, and physical environmental factors that act as barriers to maintaining a healthy weight and how
these barriers vary by socio-demographic and weight status.

Methods: A cross-sectional study was conducted in 2014 using a stratified two-stage cluster sampling design comprising 408 Saudi
women attending 12 Jeddah Primary Health Centers (JPHCCs). Data was collected using a structured questionnaire consisting of socio-
demographic factors, eating habits (EHs), PA, and perceived barriers to a maintenance of healthy weight maintenance. Body mass index
(BMI) and waist circumference (WC) data also were obtained.

Results: Of the 408 women evaluated, 33.8% were obese (BMI=30 kg/m?), 25.1% were abdominally obese with WC>88 cm, 24% had
unhealthy EHs, and 31.2% were physically inactive. A high proportion of women faced significant barriers in maintaining their weight
related to EHs or PA (49.2% vs. 50.7%). The most common barriers to HE and PA in the study group were lack of willpower, skills,
knowledge, enjoyment, time, resources, and social influence. Social norms and hot weather had a great impact on the women’s PA levels.
There was a positive significant association between EHs and PA and between EHs and PA barriers, but no significant associations were
found between barriers to maintaining healthy weight and either type of obesity. The personal and the social environmental barriers to HE
had a significant negative association with EHs, while none of the examined barriers to PA were associated with PA. There were inversely
significant associated between the HE barrier and age, and between PA barrier and income status.

Conclusion: The study findings suggest there is a need to improve women’s EHs and PA by eliminating the identified barriers. These
findings can be used to develop appropriate and effective obesity prevention interventions for Jeddah women.
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Introduction

Obesity and unhealthy lifestyle choices are growing problems associated with major health issues. Obesity is one of the ten leading
health indicators used to measure health status [1]. The prevalence of obesity in Saudi Arabia has been shown to be significantly
higher among women (33.5%) than men (24.1%) [2]. Also, Saudi women had a high rate of chronic disease: hypertension (12.5%),
diabetes (11.7%), and hypercholesterolemia (7.3%) [3]. Despite the high rate of obesity among Saudi women, there have been
limited studies conducted to understand the barriers women perceive in attempting to maintain a healthy weight.

Maintaining a healthy body weight is important for overall health and can help prevent and control obesity and its associated
diseases [4]. Healthy eating (HE) and physical activity (PA) are vital strategies for losing and maintaining weight. The perceived
barriers to increasing PA and improving HE that women face may vary according to their social and personal circumstances [5].
Barriers are defined as factors that impede health-promoting behaviors and include perceptions about the potentially negative
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effects of changing. Health-promotion and disease-prevention literature have established barriers as important predictors of
behavior change [6]. Generally, weight management results from many impediments to PA and HE, including those related
barriers to personal (e.g., lack of willpower, knowledge, motivation, cooking skills, and exercise), social environmental (e.g., social
influence, family support, and commitment), and physical environmental (e.g., lack of money, limited access to exercise facilities,
and a hot climate) [7]. Moreover, young women are more likely than older women to experience particular life events, such as
leaving the family home, starting work, entering marriage, and becoming mothers, that may influence their PA and eating habits
(EHs) [5].

Diet and nutrition play important roles in maintaining health and preventing obesity and numerous diseases [4]. A decrease in
morbidity and mortality associated with lifestyle health related diseases may be achievable if healthy EHs are adopted early in life
and maintained in the long term [8]. HE reflects a complex decision-making process influenced by numerous factors or barriers,
including demographic, social, personal, and emotional [9]. With a view on informing policy, a recent study was conducted by
Al-Jaaly (2011) to quantify the problem of overweight and obesity in adolescent girls (13-18 years old) in Jeddah City [10]. The Al-
Jaaly (2011) study indicated a strong association between a number of factors and weight status of adolescent Jeddah girls. These
factors included individual elements, such as biological factors (e.g., age of menarche), EHs, lifestyle, and environmental factors
like family influence, access to food, and societal influence. There is limited research, however, on EHs and related barriers in Saudi
adult women for maintaining a healthy body.

PA is also an important component of a healthy lifestyle and has been described as an essential factor in managing many health
conditions and combating the obesity epidemic [11,12]. Several studies have shown that engaging in PA on a regular basis (at least
30 minutes of moderate PA per day) enhances the quality of life and health. Additionally, PA helps prevent and control obesity,
type 2 diabetes, cardiovascular diseases, and hypertension [13]. In Saudi Arabia, sedentary lifestyles and low levels of PA have
become the norm among the Saudi population [14]. According to data from the 2013 Saudi National Health Survey, the prevalence
of physical inactivity was high among the Saudi population (15 years of age and older), revealing significantly higher levels of
inactivity in women (75.1%) than in men (47.0%) [2]. Such levels of inactivity could be caused by the numerous challenges Saudi
women face to being physically active, such as being prohibited from driving, hot weather, requiring a guardian for commuting,
wearing an abaya (an outer garment worn by Muslim women), or needing the family’s permission to engage in PA outside the
home (such as walking in a public area or attending a fitness gym) [15]. However, information on the levels of PA and its barriers
in Saudi adult women is lacking, especially among women particularly at risk of weight gain, such as those of reproductive age.

It is important to monitor and address adverse weight transitions among women in the stage of their reproductive years, as these
transitions will have adverse effects, not only on women’s short- and long-term health, but also on that of their children [16].
However, as most studies in Saudi Arabia have focused on the male population, children, adolescents, and women in their college
years (under the age of 24 years), existing literature offers insufficient data regarding the perceived barriers to maintaining healthy
body weight related to EHs and PA among Saudi women of reproductive age. Moreover, to the best of the authors’ knowledge,
no study has been conducted to assess EHs, PA, and perceived barriers to following a healthy lifestyle among Saudi women of
reproductive age in Jeddah City, the most liberal, urban, and diverse city in Saudi Arabia, where the prevalence of obesity is high
and the number of reproductive-age women is increasing [17]. This study was conducted in Jeddah to fill the gap in the literature
using a representative sample of Saudi women (15-49 years) who attended services at Jeddah Primary Health Care Centers
(JPHCC:s) to explore personal, social, and physical environmental factors that act as barriers to maintaining a healthy weight.
This study also investigated how these varied by socio-demographic factors, as well as evaluated the relationship between those
barriers and EHs, PA, and obesity. Determining these factors and barriers is vital to creating the best programs for combating the
prevalence of obesity for not only the women of Jeddah City but also potentially the women of other cities in Saudi Arabia.

Methods
Sample

The study was conducted using a cross-sectional stratified two-stage cluster sampling design survey of 408 Saudi women, aged 15-
49 years, who attended general clinics at JPHCCs. The sampling procedure aimed to select a representative sample of women who
were only seeking services at PHCCs in Jeddah City. Clinics served as Primary Sampling Units (PSU’s) and were grouped into four
health sector strata. In the first stage, the PHCCs (clusters) were sampled without replacement and selected (12 out of 37 centers)
with Probabilities Proportional to their Size (PPS), from the list of PHCCs in survey area. The second sampling stage involved
recruitment of women from the selected PHCCs (12 centers) using a systematic sampling procedure from the eligible women
attending on days the sampling PHCCs (General Clinics) were visited. The first woman participant who fulfilled the inclusion
criteria was invited to enroll in the study. Then, every third attending woman who fulfilled the criteria was selected and soon
until completion of the required sample from the PHCC was achieved. However, if a selected woman did not fulfill the inclusion
criteria (exclusion criteria) or refused to participate in this study, then selection proceeded to the next sample woman attending
the PHCC. Subjects who were pregnant/ lactating and those having serious diseases (e.g., organ failure, transplant, ascites, cancer,
and mental illness), were excluded.

Sample size was determined by performing an a-priori power analysis to determine the number of participants required to detect a
small effect of design (f*=0.1) with power=.80, and at a=.05 (the power analysis was conducted with G*Power 3.1.4.). The analysis
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indicated a sample size of 201 would be sufficient. Then, this was adjusted for clustering by multiplying this sample size by a
convenient design effect of 2.0, which indicated that a minimum of 402 women would be sufficient to accurately estimate results
for the final sample. However, to selected equal number of the women from the selected health centers (12 centers) we increased
the sample size to 408 (34women /12 centers).

Survey

Participants visited the general clinic were asked to participate in answering the survey questions as volunteers (see the
appendix A). The informed consent information was distributed to participants before participating in the study. A structured
questionnaire (face-to-face interview) was used in the survey to elicit information on the socio-demographic characteristics,
EHs, PA, and lifestyle information, and perceived barriers to weight maintenance questionnaire.

Anthropometric measurements

Weight and height were measured on a digital scale with stadiometer (Seca 703 medical scale) (Hamburg, Germany). Weight was
recorded to the nearest 100gm and height to the nearest 0.1cm. Measurements of participants were collected in a private area
(exam room) and instructed them to remove excess clothing, overcoats, Hejab, Abaya, and shoes. BMI was calculated as weight
divided by height squared (kg/m?), and was stratified for the purpose of analysis into two categories: non-obese and obese based on
World Health Organization standards (WHO) 2012 [18]. For adult (=20 years old), non-obese group was defined as BMI<25kgm?,
and obese group (overweight/obese) as BMI>25kgm? For adolescents (<19 years old), non obese group was defined as BMI<85%"
age-specific percentile, and obese group (overweight/obese) as BMI>85" age-specific percentile. Online software was used to
calculate BMI age-specific percentile from height, weight, age, and sex data, based on WHO reference populations [19,20]. WC
was measured at the mid-point between the iliac crest and lowest rib to the nearest 0.1 cm. Then, abdominal obesity was defined
as WC>88cm based on Who criteria [21].

Eating habits (EHs) Assessment

EHs were assessed in the questionnaire by taking a selection of items from the reliable EHs questionnaire while others were
generated from the literature with expert advice from nutritionists [22-29]. The EHs section of the survey consisted of 24 questions
(items), which were designed to investigate the actual eating behaviors of the participants in the study (see the appendix A, section
4). The items referred to both healthy and unhealthy EHs as well as to behaviors. EHs were operationalized with four variables
(EHs section) including: the number of regular meals eaten each day, eating fast food, consuming saturated fat, and overall EHs
score. Overall EHs were assessed with a mean composite score of 14 items, which had the following response categories: always,
often, sometimes, never. The 7 items of the response categories ranged from always (highest score=4) to never (lowest score=1)
while the scores of other 7 items were reversed (always=1 and never=4). Non-scored items in this questionnaire (9 items) were
used to obtain further information on Saudi women’s dietary practices and behaviors. The total score (56) was divided into
tertiles, where the lowest tertile (score<33) referred to “inadequate EHs,” the medium tertile (score>34 to 37) referred to “partially
satisfactory EHs” and the highest tertile (score>38) referred to “satisfactory EHs” [23]. The eating habits questionnaire (13items)
that were used to determine the overall eating habits score) was piloted with 20 women (from PHCCs in Jeddah City) to test the
reliability using Cronbach’s alpha coefficient. The value of Cronbach’s alpha coefficient for eating habits items was 0.648, indicating
an acceptable level of internal consistency [30].

Physical Activity (PA) Assessment and lifestyle

PA was assessed using the official Arabic short version of the International Physical Activity Questionnaire (IPAQ) [31]. IPAQ
was subjected to a reliability and validity study carried out in 14 centers in 12 countries during the year 2000, and demonstrated
reasonable test-retest reliability (intra-class correlations range 0.7-0.8 and inter-method validity (median r =.67) [32]. The short
form of IPAQ (see the appendix A, section 5) has been validated and used by numerous studies among the Saudi Arabia adult
population [2,14,15,33-35]. The total weekly PA (Metabolic Equivalent Task minutes per week (MET-Min/week)) was calculated
by multiplying the number of minutes spent in each activity category (low, moderate, and vigorous levels) with the specific MET
score for each activity. The MET intensity values that were used to score IPAQ questions were: vigorous (8 METs), moderate (4
METs) and low (3.3 METs) [36]. For descriptive analysis, the PA scoring was categorized as: physically inactivate (low activity <600
MET-min./week), and physically active (sufficient activity=600 MET-min./week). Moreover, we asked the participants additional
questions to obtain further information on their lifestyles, and how these activities and behaviors affect their body weights.

Perceived barriers to weight maintenance questionnaire

The barriers questionnaire was designed to provide extensive data about the perceived barriers that Saudi women face in healthy
eating (HE) and being physically active. Study participants were presented with a list of 91 possible barriers (items), 41 items
to identify the HE barriers set, and 50 items to identify PA barriers set [See Appendix B]. The participants were inquired to
select those that would be perceived as presenting major difficulties when trying to maintain their body weight. Participants were
asked, ‘How important are the following as barriers to maintaining a healthy body weight?” Most of the items included in the
questionnaire were adopted from previous research [5,7,37-44].
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The perceived barrier items formed different groupings around the major barrier themes in the literature, including those related
to HE (41 items) and those related to PA (50 items). Each set of perceived barriers had three main categories, namely, personal,
social environmental, and physical environmental barriers. The personal barriers for PA were grouped into 8 subsets: lack of
willpower, of self-confidence, of skills, of knowledge, of energy, of enjoyment, fear of injury, and health problems, while the
personal barriers for HE were grouped into 4 subsets: lack of willpower, of knowledge, of skill, of enjoyment (e.g., does not enjoy
eating healthy foods such as low salt, low sugar and fat diet, and following a meal plan would take the pleasure out of eating). The
social environmental barriers for PA were grouped into 4 subsets: lack of support, lack of time, social influence, and social norms.
Social influence is defined as “change in an individual’s thoughts, feelings, attitudes, or behaviors that result from interaction
with another individual or a group,” while social norms are the rules for how people should act in a given group or society. Any
behavior that is outside these norms is considered abnormal [45]. The social environmental barriers to HE were grouped into 4
categories: lack of social support, lack of time, social influence, and lifestyle changes. The physical environmental barriers for PA
were grouped into 3 subsets: lack of resources (e.g., lack of money, limited access to exercise facilities, and safe neighborhood
areas), lack of transportation, and hot weather. The physical environmental barriers to HE had one subset: lack of resources (e.g.,
lack of money, food availability, and cooking facilities). Each category consists of two or more items and rates of questions were
summed up to find the score of the category.

All barriers on the questionnaire were scored on a 4-point Likert scale that ranged from “very likely” (3) to “very unlikely” (0)
[46]. All barriers items were positive statements, which meant that the higher the score, the higher the likelihood that the item
was a barrier. Then, the sum-scores of the categories” barriers and subgroups were computed to define the overall barriers sets
scores, from adding the sum-scores of personal, social environment, and physical environment barriers together. The median split
method was then used to divide respondents into high-scoring and low-scoring groups (important and not important barriers)
[47].

The barriers questionnaire was piloted with 20 women (from PHCCs in Jeddah City) to test the reliability Likert-Type Scales using
Cronbach’s alpha coefficient. Cronbach’s alpha coeflicient was calculated for overall perceived barriers to maintaining body weight,
as well for individual barriers set, HE and PA barriers. The values of Cronbach’s alpha coefficient for overall perceived barriers to
maintaining body weight (91 items) were 0.913, for HE barriers (41 items) was 0.884, and for PA barriers (50 items) was 0.837,
indicating a high level of internal consistency [48,49].

Ethical approval

Ethical approval for the study (IRB approval) was obtained from the University of Maryland, College Park (No. 539976-1), and
the Ministry of Health - Jeddah Health Affairs Directorate in Saudi Arabia (No A00118). Prior to the interview, each woman was
asked to read and sign a consent form, which stated the purpose of the study, that participation was voluntary, and that women’s
responses were to be kept confidential.

Statistical Analysis

All analyses were based on the complex sampling design using the SPSS Complex Samples Software (Version 23.0). The complex
sample design was accounted for in all analyses through the use of a sampling weight to account for unequal chances of selection,
a sampling error stratum and sampling error computing unit (clinic), and a Taylor Series Linearization (TLS) method for variance
estimation. Descriptive statistics (using the SPSS subprogram CSDESCRIPTIVES) were used to describe the characteristics of the
study population and its mean, standard error, median, frequency, and percentage. Frequencies and percentages were calculated
on the proportion of participants according to different variables. Multiple regression (using the SPSS subprogram CSGLM) and a
binary logistic regression (using the SPSS subprogram CSLOGISTIC) were conducted to assess the associations between perceived
barriers to maintaining body weight (HE and PA barriers), general obesity (BMI) and abdominal obesity (WC), respectively.
Chi-square tests (using the SPSS subprogram CSTABULATE) were used to examine the statistical significance and extent of
associations between barriers and socio-demographic variables. The General Linear Model (using the SPSS subprogram CSGLM)
was used to assess the correlation between the perceived barriers to maintaining body weight, and EHs and PA level, as well to
assess the correlation between EHs, and PA level. A p value<.05 was considered statistically significant. In the logistic regression
analysis, the BMI levels (dependent variable) were divided into two groups: obese (BMI>25kg/m?) and non-obese (BMI<25kg/
m?). The distribution of PA level was skewed to the right, and hence the log-transformed PA levels had been used for regression
analysis.

Results

Socio-demographic characteristics, obesity prevalence, eating habits (EHs), physical activity (PA) level,
and lifestyle behaviors of study participants
Descriptive statistics for continuous variables are presented as mean+SE. The mean age (mean+SE) of study participants was

30.27years+0.74, and the majority (51.4%) of the women were in the age group of 20-35 years, 64% were married, 53.4%, were
housewives. Moreover, 54.2% had more than a high school diploma, and belonged to low (39.1%) or middle (52.8%) income levels.

Annex Publishers | www.annexpublishers.com Volume 3 | Issue 2



5

Journal of Obesity and Overweight

Table 1 showed that nearly 34% of women included in this study population were obese, 29.5% were overweight, 25.1% of women

were abdominally obese based on WHO criteria.

Anthropometric characteristics Number Percentage of total® Mean+SE®
Height (cm) (mean+SE) 156.5+£0.4
Weight (kg) (mean+SE) 67.7+1.3

BMI (kg/m?) WHO cutoff

Underweight (<18.5) 41 10.1
Normal (18.5-24.9) 108 26.6
Overweight (25-29.9) 121 29.5
Obese (=30) 138 33.8

WC (cm) (mean+SE) 80.4+1.1

WC (cm) WHO cutoff

Normal (<88) 306 75.0
Health Risk (>88) 102 25.1

WHO: World Health Organization; BMI: Body mass index; WC: waist circumference; kg:
kilogram; m* meter square; cm: centimeter

“*Percentage may not total to 100% due to rounding

®meanzstandard error

Table 1: Anthropometric characteristics of non-pregnant Saudi women of reproductive age
residing in Jeddah city, Saudi Arabia (n=408)

Regarding eating habits (EHs) (Table 2), 46% of the women had healthy EHs (satisfactory eating habits), and more than half of
the women had two main meals daily. Only 26% of women consumed at least two portions (200gms) of vegetables per day, and
13% consumed at least two portions of fruit per day (200gms). Also, more than half of the women (56.2%) drank less than the
recommended amount of water daily (at least eight cups of water/day), and consumed a high amount of Western fast foods [50].

Variables n(%)° Variables n(%)®
Eating Habits Scores (mean+SE)® 37.5£0.27 Eat while watching the TV
Inadequate Eating Habits 97(24.0) Always 84(20.5)
Partially Satisfactory Eating Habits 122(30.0) Often 99(24.2)
Satisfactory Eating Habits 189(46.0) Sometime 104(25.5)
Number of main meals/day (mean+ SE) 2.4+.04 Never 121(29.8)
One 17(4.1) Fast food Consumption
Two 219(53.8) Yes 345(87.7)
Three 172(42.1) No 63(15.3)
e P Number of fast food Consumption/
week
Always 174(42.5) One 111(27.2)
Often 70(17.1) Two or more 234(72.8)
Sometime 121(29.6) Types of foods usually consumed ¢
Traditional Saudi foods (e.g., Kabsa,
Never 43(10.6) Qursan, or Jarish) 398(97.6)
. Local fast foods (e.g., falafel,
Consume (200gm) of fruit/day R 205(50.2)
American fast foods (e.g.,
AlES ) McDonalds, or Burger King) LT,
Mediterranean foods (e.g., Lebanese,
Often 82(20.0) or Egyptian, foods) 157(38.5)
. Asian foods (e.g., Indian, Chains, or
Sometime 225(55.3) Thai foods) 32(7.8)
Physical activity and sedentary
Never 47(11.6) Wi
Consume (200gm) of vegetables/day WG (LAl 118(29)
/week
Always 105(25.9) Sitting hours/day (mean+SE) 2.85+0.1
Often 144(35.2) Physical activity (MET min/week) 953.11462.9

(mean+SE)
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Variables n(%)* Variables n(%)®
Sometime 141(34.6) Low activity 131(32.0)
Never 18(4.3) Moderate activity 262(64.2)
Snacks consumption/day Vigorous activity 15(3.8)
Always 92(22.6)
Often 115(28.2) Sleepin(fnl:‘:;;ssgr o 6.5+0.1
Sometime 166(40.6) Taking a nap 220(54.1)
Never 35(8.6) Leisure time activities ¢
Drink 8 cups of water/day Walking 18(4.3)
Always 69(16.9) Sport 8(1.9)
Often 36(8.8) Shopping 27(6.4)
Sometime 74(18.1) Dancing 24(5.8)
i 29562) | iz computer ot phonel veding | 287
Drink a cup of milk products/day Main fl?;;::lfzzt?;it?egsﬂegular
Always 169(41.4) Health benefits 301(73.8)
Often 74(18.3) To lose weight 194(47.6)
Sometime 114(27.8) Recreation 51(12.4)
Never 51(12.5) To lose weight 194(47.6)
Eating late after 8pm/day Using cars for transportation 404(99.2)
Always 195(47.9)
Often 100(24.5)
Sometime 69(16.9)
Never 44(10.7)

*meanzstandard error

"Percentage may not total to 100% due to rounding

‘MET:Metabolic Equivalent Task

dRespondents can select more than one answer or choice (multiple response items)

Table 2: Eating habits, physical activity and sedentary lifestyles in non-pregnant Saudi women of reproductive age
residing in Jeddah city, Saudi Arabia (n=408)

Regarding the PA levels, about 64.2% of the women engaged in moderate PA, and 99.2% of them had used cars for transportation.
We found 87.8% of the women spent their leisure time in sedentary behaviors (e.g., watching TV, using the phone, or using the
computer), and they sat nearly 3 hours during the day (2.85+0.1 hours/day). Moreover, their average amount of sleep per night
was 6.5£0.1, and 54.1% of them took an afternoon nap (siesta) (Table 2).

Perceived barriers to healthy eating (HE)

According to perceived barriers to HE, a total of 201 (49.2%) out of 408 women had barriers to HE (Table 3). The overall potential
range of scores on the HE barriers scale was 0 to 123. The mean and the median of the HE score were 61.6+1.66, 63.5 score,
respectively. Physical environmental barriers ranked as the important barriers to HE (53.5%), followed by social environmental
(51.1%), and personal barriers (49.2%). The study found that overall barriers to HE was significantly higher among adolescents
(15-19 years) (p=<.028, 58.8%), but not significantly associated with education, income, marital, and occupation status (Table 4).

Perceived barriers‘ to maintain body Not. Imp. B. Imp. B. n(%) Rank-items Rank-sub-
weigh n(%) groups
Over all healthy eating barriers 207(50.7) 201(49.2)

a. Personal to healthy eating barriers 207(50.8) 201(49.2) 3
Lack of Willpower 193(47.4) 215(52.6) 5 a(3)
Lack of Knowledge 197(48.2) 211(51.8) 7 a(4)
Lack of Skills 173(42.3) 235(57.7) 3 a(2)
Lack of Enjoyment 169(41.5) 239(58.5) 2 a(1)

b. Social envi‘ronmen.tal to healthy 199(48.9) 209(51.1) )

eating barriers

Lack of time 205(38.3) 252(61.7) 1 b(1)
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Perceived barriers. to maintain body Not. Imp. B. Imp. B. n(%) Rank-items Rank-sub-
weigh n(%) groups
Social Influence 196(48.2) 212(51.8) 6 b(2)
Lifestyle changes 151(53.7) 257(46.3) 8 b(3)
c. Physical en\"ironmefltal to healthy 190(46.5) 218(53.5) 1
eating barriers
Lack of resources 190(46.5) 218(53.5) 4 c(1)
Overall physical activity barriers 201(49.3) 207(50.7)
a. Personal barriers to physical activity 210(51.9) 198(48.6) 3
Lack of Willpower 163(40.0) 245(60.0) 2 a(1)
Lack of self-confidence 229(56.2) 179(43.8) 12 a(6)
Lack of Skills 202(49.5) 206(50.5) 11 a(5)
Lack of Enjoyment 269(65.9) 139(34.1) 14 a(8)
Lack of Knowledge 174(42.7) 234(57.3) 5 a(2)
Lack of Energy 193(47.3) 215(52.7) 10 a(4)
Fear of Injury 180(44.1) 228(55.9) 7 a(3)
Health Problems 200(62.0) 155(38.0) 13 a(7)
b. Social e;ﬁi’(i)tr;’nl:;?:?:rtso physical 205(51.1) 203(49.9) )
Lack of Support 173(42.9) 235(57.6) 4 b(2)
Lack of Time 149(36.4) 259(63.6) 1 b(1)
Social Influence 181(44.3) 227(55.7) 8 b(4)
Social Norms 176(43.2) 232(56.8) 6 b(3)
c. Physical :;\i"i’;':);llr)l:ilrlit:::o physical 177(43.3) 231(56.6) 1
Lack of resources 191(46.7) 217(53.3) 9 c(2)
Lack of Transportation 193(47.3) 215 (52.7) 10 c(3)
Hot Weather 164(40.1) 244(59.9) 3 c(1)

Imp. B.: important barrier; Not. Imp. B.: not important barriers

“Barriers were rated on 4-point Likert scale that ranged from “very likely” (3) to “very unlikely” (0)

The median score for the scale was used to divide barriers score into important versus not important barriers

Table 3: Perceived barriers® scoring to healthy eating habits and physical activity among non-pregnant Saudi women
of reproduction age residing in Jeddah city, Saudi Arabia (n=408)

Regarding personal barriers to the HE subgroups score, the lack of enjoyment (58.5%) was found to be the most important
personal barriers to HE reported by women, followed by lack of skills (57.7%), willpower (52.6%), and knowledge (51.8%) (Table
3). The analysis revealed that personal barriers to HE was significantly higher in adolescents (15-19 years) (p=<.001, 69.7%), and
in the women with low-income levels (p=<.011, 62.9%), and never married women (p=<.049, 60.9%), but was not significantly
associated with education and occupation status (Table 4).

Over all HE barriers Personal Social environmental Physical environmental
HE barriers HE barriers HE barriers
. Barrers | Barviers | PY | Barrirs | Barrers | Y | Bareters | Bareiers | P | Bariers | Barrien | Y0
Age groups .028* .001* 671 572
Adolescents (15-19yrs) 41(58.8) 29(41.2) 49(69.7) 21(30.3) 34(48.8) 36(51.2) 41(58.5) 29(41.5)
Young women (20-35yrs) | 112(53.3) | 98(46.7) 106(50.7) | 103(49.3) 113(54.0) | 96(46.0) 109(52.0) | 101(48.0)
Middle age (36-49yrs) 48(7.9) 80(62.5) 45(35.3) 83(64.7) 61(47.9) 76(52.1) 68(53.3) 60(46.7)
Education level .160 .193 .086 .061
Less than high school 59(53.1) 67(46.9) 66(52.8) 59(47.2) 53(47.3) 72(57.7) 73(58.4) 52(41.6)
Completed high school 57(58.1) 41(49.9) 56(56.9) 42(43.1) 58(58.8) 41(41.2) 59(60.4) 39(39.9)
More than high school 85(46.3) 99(53.7) 79(56.9) 106(57.3) 98(53.2) 86(46.8) 86(53.3) 98(46.7)
Income level 227 .011* .094 178
Low income (<8,000SAR) | 74(46.2) | 86(53.8) 100(62.9) | 59(37.1) 74(46.7) | 85(53.3) 97(61.1) | 62(38.9)
Middle income 65(48.6) | 111(51.4) 93(43.0) | 123(57.0) 123(57.0) | 93(43.0) 106(49.1) | 110(50.9)
(8000-18,000SAR)
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Over all HE barriers Personal Social environmental Physical environmental
HE barriers HE barriers HE barriers
(iﬁlgg},logg:;;nlf) 11(32.7) | 22(67.3) 8(234) | 25(76.6) 12(34.9) | 22(65.1) 15(46.1) | 18(53.9)
Marital status 136 .049* 711 .590
Never married 72(56.5) 55(43.5) 77(60.9) 50(39.1) 63(49.8) 64(50.2) 71(56.2) 56(48.0)
Married 129(46.1) | 152(53.9) 123(43.9) | 158(56.1) 146(48.2) | 135(51.8) 147(52.3) | 134(47.7)
Occupation status 175 .369 .803 .838
Housewife 116(57.8) | 102(49.1) 115(52.8) | 103(47.2) 113(51.8) | 105(48.2) 120(55.0) 98(51.8)
Employed 41(47.4) | 46(52.6) 42(482) | 45(51.8) 47(53.7) | 40(46.6) 45(52.1) | 42(47.9)
Student 44(42.3) 59(57.7) 44(42.4) 59(57.6) 49(47.8) 54(52.2) 53(51.8) 50(48.2)

Imp. B.: important barrier; Not. Imp. B.: not important barriers.

“Barriers were rated on 4-point Likert scale that ranged from “very likely” (3) to “very unlikely” (0)

The median score for the scale was used to divide barriers score into important versus not important barriers.
bchi-square test of independence,

*significant p=<.05

Table 4: Socio-demographic characteristics by perceived barriers® to healthy eating (HE) among non-pregnant Saudi
women of reproduction age residing in Jeddah city, Saudi Arabia (n=408)

According to social environmental barriers to HE subgroups score, the lack of time (61.7%), was found to be the most important
social environmental barriers to HE reported by women, followed by social influence (51.8%), and lifestyle changes (46.3%) (Table
3). The analysis indicated that the overall social environmental barriers score to HE were not significantly associated with all
social-demographic variables (age, education, income, marital, and occupation status) (Table 4).

Regarding physical environmental barriers to HE subgroup score, the lack of resources (53.5%) was found to be the most important
barriers to HE reported by women (Table 4). The results indicated that overall physical environmental barriers score to adapting
healthy eating habits were not significantly associated with all social-demographic variables (age, education, income, marital, and
occupation status) (Table 5).

Over all PA barriers Personal Social environmental Physical environmental
PA barriers PA barriers PA barriers
Variables B;::grs 1\];::1'1::5 AL B;::Ee.rs I‘];‘:l::;l:- A B;::grs I\];(:;rli::l:. A B;::grs I\];(:;rli::l: Al

Age groups .188 .083 .024* .040*
Adolescents (15-19yrs) 44(62.6) 26(37.4) 44(62.5) 26(37.5) 46(64.8) 25(35.5) 41(58.3) 29(47.7)
Young women (20-35yrs) | 106(50.6) | 104(49.4) 92(43.9) | 118(56.1) 111(53.0) | 99(47) 131(62.6) | 78(37.4)
Middle age (36-49yrs) 57(44.2) 71(55.8) 62(48.5) 66(51.5) 51(59.7) 76(40.0) 58(45.7) 69(54.3)

Education level .106 .001* 427 514
Less than high school 75(59.9) 50(40.1) 79(63.3) 46(36.7) 67(53.6) 58(46.4) 66(52.4) 60(47.6)
Completed high school 47(52.2) 51(47.8) 48(48.9) 50(51.1) 54(54.8) 44(45.2) 55(55.6) 44(44.4)
More than high school 85(54.0) 100(46.0) 71(38.3) 114(61.7) 87(47.2) 97(52.8) 111(60.0) 74(40.1)

Income level .025* .027* .067 .551
Low income (<7,999SAR) | 94(59.9) | 64(40.1) 94(58.9) | 65(41.1) 94(58.7) | 66(41.3) 96(60.3) | 63(39.7)
Middle income 99(46.0) | 116(54.0) 95(55.9) | 120(44.1) 98(45.3) | 118(54.7) 118(54.6) | 98(45.4)

(8000-17,999SAR)

(Ijigigljog’;g’;";) 12(36.3) | 21(63.7) 9(27.3) | 24(72.7 17(51.8) | 16(48.2) 17(512) | 16(48.8)

Marital status 074 782 .396 .078
Never married 72(56.6) | 55(43.4) 63(49.6) | 64(50.4) 68(53.9) | 59(46.1) 79(62.4) | 48(37.6)
Married 135(48.0) | 146(52.0) 135(48.1) | 146(51.9) 140(49.7) | 141(50.3) 152(54.0) | 129(46.0)

Occupation status .383 237 .107 344
Housewife 117(53.8) | 101(46.2) 114(52.3) | 104(47.7) 120(55.3) 97(44.7) 125(57.4) 93(42.4)
Employed 44(50.1) | 44(49.9%) 42(47.9) 45(52.1) 43(49.6) 44(50.4) 54(62.1) 33(37.9)
Student 46(44.6) | 57(55.4) 43(41.3) | 60(58.7) 45(43.2) | 58(56.8) 52(50.2) | 51(49.8)

Imp. B.: important barrier; Not. Imp. B.: not important barriers.

“Barriers were rated on 4-point Likert scale that ranged from “very likely” (3) to “very unlikely” (0)

The median score for the scale was used to divide barriers score into important versus not important barriers.
bchi-square test of independence,

“significant p=<.05

Table 5: Socio-demographic characteristics by perceived barriers® to physical activity (PA) among non-pregnant
Saudi women of reproduction age residing in Jeddah city, Saudi Arabia (n=408)
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Perceived barriers to physical activity (PA)

According to perceived barriers to PA, a total of 207 (50.7%) out of 408 women had barriers to engaging in PA. The overall
potential range of scores on the PA barriers scale was 0 to 147. The mean and the median of the PA barriers score were 76.4+1.5,
78.0 score, respectively. Physical environmental barriers to PA ranked as the most important barriers to PA (56.6%), followed
by social environmental (51.6%), and personal barriers (48.6%) (Table 3). The analysis revealed that overall barriers to engaged
PA score was significantly higher among women in low-income level (p=<.025, 59.9%), but not significantly associated with age,
education, marital, and occupation status (Table 5).

Regarding personal barriers to PA subgroups score, lack of willpower (60.0%), was found to be the most important personal
barriers to PA reported by women, followed by lack of knowledge (57.3%), fear of injury (55.9%), lack of energy (52.7%), lack
of skills (50.5%), lack of self-confidence (43.8%), having healthy problems (38%), and lack of enjoyment (34.1%) (Table 3). The
personal PA barriers score was significantly higher among women with less than a high school diploma (p=<.001, 63.3%), and was
significantly higher among women in low-income levels (p=<.027, 58.9%), but not significantly associated with age, marital, and
occupation status (Table 5).

According to social environmental barriers to PA subgroups score, the lack of time (63.6%) was found to be the most important
social environmental barriers to PA reported by women, followed by lack of support (57.6%), social norms (56.6%), and social
influence (55.7%) (Table 2). Social environmental PA barriers score was significantly higher among adolescents (15-19 years)
(p=<.024, 64.8%), but was not significantly associated with education level, income, marital, and occupation status (Table 5).

Regarding the physical environmental PA barriers subgroups score, the hot weather (59.9%) was found to be the most important
physical environmental barrier to PA reported by women, followed by lack of resources (53.3%), and lack of transportation (52.7%)
(Table 3). Physical environmental PA barriers score was significantly higher among women in age group (20-35 years) (p=<.040,
62.6%), but was not significantly associated with education level, income, marital, and occupation status (Table 5).

Relationship between total perceived barriers scores to maintaining healthy body weight (HEs and PA
barriers) and eating habits (EHs) and PA levels (PA)

The maximum possible score of perceived barriers to HE was 123, with a mean of 61.6+1.6, and a median of 63.5 score. While
the maximum possible score of EHs was 56 with mean of 37.5+0.27, the results show a significant negative correlation between
EHs score and the total score of perceived barriers to HE (p=<.001, r=-0.26) among the study population. In addition, there was a
significant negative correlation between EHs, personal (p=<.001, r=-0.3) and the social environmental barriers (p=<.026, r=-0.2)
to HE, while there was no correlation with the physical environmental barriers to HE (p=<.676, r=-0.03).

PA (MET min/week)*
r® P value
EHs score 0.16 .001*
Overall PA barrier score
i P value
Overall HE barrier score 0.62 <.001*
EHs score
e P value
Overall HE barrier score -0.26 <.001*
Personal HE barrier -0.3 <.001*
Social environmental HE barrier -0.2 .026*
Physical envirc?nmental HE 0.03 676
barrier
PA (MET min/week)*
P P value
Overall PA barrier score 0.06 564
Personal PA barrier 0.05 .537
Social environmental PA barrier 0.5 127
Physical envir9nmental PA 0.08 143
barrier
MET: Metabolic Equivalent Task; HE: healthy eating; PA: physical activity; EHs: eating habits.

*logarithm of PA,

b Spearman correlation,

¢ Pearson Correlation.

" Correlation is significant at the 0.05 level (2-tailed)

Table 6: Correlation between perceived barriers to maintaining body weight (healthy eating and physical activity barriers) and eating
habits score and physical activity level among non-pregnant Saudi women of reproductive age residing in Jeddah city, Saudi Arabia (n=408)
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The maximum possible score of perceived barriers to PA was 150 score with a mean of 76.4+1.5 and a median of 78.0 score, while
the mean for PA level was 953.1+63.0 (MET min/week). The results show no significant correlation was found between PA level
and the total score of perceived barriers to PA (p=<.546, r=0.06) among the study population, or with the score of PA barriers
subgroups (personal, social, and environmental barriers). Moreover, the results show a significant positive correlation between
perceived barriers to HE and perceived barriers to PA (p=<.001, r=0.62), as well a significant positive correlation between EHs and
PA levels (p=<.001, r=0.16) (Table 6).

Logistic regression analysis and obesity (BMI) and perceived barriers to maintaining healthy body weight

A binary logistic regression was run to test the predictive relationship between the perceived barriers that Saudi women face in HE
and PA and general obesity (BMI>25kg/m?) (Table 7). The overall regression model was not significant, and explained 1.5% (Cox
& Snell) and 1.2% (Nagelkerke) of the variance in obesity, Wald F (2)=5.22, p=.074. The perceived barriers to PA was a significant
predictor within the model (p=.024), but not the perceived barriers of HE (p=.183).

Barriers B SE Wald x> | Pvalue | Oddsratio | 95%CI
Perceived barr.lers of healthy 0.02 0.02 1.80 0.18 102 0.97-
eating 1.70
Percelved. barrlers.t? being 0.19 0.01 5.10 02 0.98 0.96-
physically activity 1.00
0.18-
Constant -0.38 0.60 0.53 .531 0.70
2.62
Wald x? 5.22(df=2), P value=.074
Cox and Snell pseudo R* 0.051
Nagelkerke pseudo R* 0.021

B: Coefficient; SE: stander error; CI: confidence interval

Table7: Logistic regression of association between general obesity (BMI) and the perceived barriers to
maintaining body weight in non-pregnant Saudi women of reproduction age residing in Jeddah city,
Saudi Arabia (n=408)

Multiple linear regression analysis and abdominal obesity and perceived barriers to maintaining healthy
body weight
A multiple linear regression was run to test the predictive relationship between the perceived barriers that Saudi women face in

healthy eating and being physically active and abdominal obesity (WC). The overall regression model was not significant, and
explained 0.6%, R?=.006, Wald F (2)=0.994, p=.608. Neither of the predictor variables (HE and PA barriers) were significant within

the model (p=.319, p=.455, respectively) (Table 8).

Risk factors * B (95%CI) SE Wald x*> | P value
Constant 80.2(71.2,89.1) 4.0 400.6 <.001
Perceived barr.lers of healthy 0.074(-0.1,0.2) 0.07 0.99 319
eating
Perceived barriers to -0.09(-04,02) 012 0.58 445

physical activity

Wald x? : 0.99(df=2), P value=.608
R%: 0.006

WC: waist circumference B: Coeflicient; SE: stander error; CI: confidence interval

* Only significant factors are presented

Table 8: Multiple linear regressions of association between Abdominal obesity (WC)
and the perceived barriers to maintaining body weight in non-pregnant Saudi women
of reproduction age residing in Jeddah city, Saudi Arabia (n=408)

Discussion

The reproductive years are an important life stage for women; it may result in significant weight gain that could affect women’s
short- and long-term health and the health of their children [6]. In order to develop appropriate and effective obesity prevention
strategies for Saudi women, the key point is to understand the barriers they perceive in attempting to maintaining a healthy weight.
To the best of the authors’ knowledge, this is the first study conducted to identify how conservative Saudi cultures, and politics
affect the EHs and PA among a representative sample of non-pregnant Saudi women of reproductive age (15-49 years) obtaining
services at PHCCs in Jeddah.

This study produced some important findings among the study population: (1) it estimated a high prevalence of overweight (29.5%),
obesity (33.8%), abdominal obesity (25%), physical inactivity (31.2%), sedentary behaviors (87.8%), and unhealthy EHs (24%);
(2) it identified considerable perceived personal, social, and physical environmental barriers to HE and PA; (3) it recognized some
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associations between perceived barriers to maintain healthy body weight (HE and PA barriers) and different socio-demographic
characteristics; (4) it found a significant association between overall HE barriers score and age and between overall PA barriers
score and income level; and (5) it illustrated a positive relationship between EHs and PA level, as well as a negative relationship
between EHs score and overall HE barriers score, and HE barriers categories-personal, and social environmental barriers.

Perceived barriers to maintaining a healthy body weight

Maintaining a healthy body weight is important for overall health and can help prevent and control many diseases and conditions
[4]. Previous studies in Saudi Arabia and Arab countries have concluded that Arab women face more perceived barriers to healthy
lifestyle than men, particularly for PA [39,51-54]. The findings of the current study illustrate that a high proportion of Saudi
women face great barriers to maintaining their healthy weight related to adapting healthy EHs or engaging in PA. Overall, nearly
half of the women had high scores in HE and PA barriers, which indicated that both barriers played important roles in being
unable to maintaining their body weight and having unhealthy lifestyles. These findings confirmed and were consistent with the
high prevalence of overweight, obesity, physical inactivity, and unhealthy EHs among the study population. The sum score for
each barrier category (personal, social, and environmental barriers) showed that nearly half or more of the women had high-score
barriers for HE and PA across all barrier categories. However, the women tended to rate physical environmental barriers as the key
perceived barriers to HE and PA, followed by social environmental then personal barriers. These findings are in line with those in
the literature, in which there was a consensus that the physical environmental barriers are more likely to be an important source of
influence on obesity-related behaviors [55]. Therefore, these findings highlight that the effort to prevent obesity should not ignore
the physical environmental barriers related to the lack of recourses, facilities, and the cost to HE and PA among women who are
at a high-risk of weight gain.

Eating habits and perceived barriers to healthy eating

Diet and nutrition play important roles in maintaining health and preventing numerous diseases [4]. A decrease in morbidity and
mortality associated with lifestyle health diseases may be achievable if healthy EHs are adopted early in life and maintained in the
long term [8]. However, the present study showed a high proportion of the women (54%) had unhealthy EHs and (30%) partially
satisfactory EHs. Some unhealthy EHs common among the study population included (1) consuming less amounts of fruits and
vegetables, (2) drinking less than the recommended amount of water daily, and (3) a high prevalence of fast-food consumption.
This finding indicates that there is a need to improve those women’s eating habits and for intervention to promote healthy dietary
habits to reduce the prevalence of obesity.

Nearly half of the women (49.3%) had personal barriers to HE. Moreover, the sum score of the personal barriers subgroups
to HE showed that the lack of personal enjoyment to healthy foods, lack of personal skills to plan, shop for, prepare, or cook
healthy foods, the lack of personal willpower, and knowledge were the most important personal barriers to HE among the study
population. These findings are in line with those reported by previous studies [52,56]. Al-Farwan (2011) found that the most
important personal barriers among 302 Saudi women (overweight and obese), age 16-60 years old, were the lack of personal
information on healthy foods combined with the lack of skills to prepare and cook healthy foods (61.2%) and the lack of personal
motivation to eat healthy foods (56.6%) [56]. Similar findings were observed among 327 young Kuwaiti women (age 19-26), the
lack of personal skills (70%), enjoyment (59.3%), motivation (57.2%), and knowledge (56.3%) seemed to be the most important
barriers to eat healthy foods among those young women [52].

Personal barriers to HE were significantly higher among adolescents, low-income, and women who had never married. The
personal barriers were also seen as barriers to HE in adolescents (2240 males and 2458 females), age 15-18, in seven Arab countries
(Algeria, Jordan, Kuwait, Libya, Palestine, Syria, and the United Arab Emirates) [53]. In the present study, the personal barriers
to HE were significantly higher among low-income women and women who had never married and could be due to the fact
that 60.1% (n=75) of the low-income women and 37.3% (n=47) of the women who had never married were less educated (less
than a high school diploma) and were more likely to not have enough knowledge in nutrition and healthy foods. These findings
highlight the central role of cognitive factors as barriers to healthy eating, and there is a need to improve those women’s knowledge
of nutrition and their skills to plan and prepare tasty healthy foods. Therefore, it is important to promote healthy eating as well
as a healthy lifestyle among those women practically in the adolescent age group, and in low-income and never-married women.

Our study indicated a high prevalence of social environmental barriers to HE (51.1%) among the study population. The sum
score of the social environmental barriers subgroups to HE (lack of time, social influence, and lifestyle changes) showed that
the lack of time to prepare and plan healthier meals (due to family commitments and social activities) was the most important
social environmental barriers to HE among the study population. In previous studies, lack of time was one of the most frequently
reported barriers in developed and developing countries [39,52,57,58]. In the current study, when the response categories very
likely and somewhat likely were combined, the lack of time related to family and social commitment (reported by 39.5%) was
more common than the lack of time due to job demands (34.1%) in the study population. The women’s lack of time for HE could
be related to the fact that 46.6% (n=190) of the study sample were students and employees, with 71% (n=73) of the students being
married and 41% (n=42) of them having four or more children and with 65.6% (n=57) of the employed women being married and
27.5% (n=24) of the them having four or more children. Therefore, it seems difficult for them to find time to plan and cook healthy
foods, and it seems that they need time-management help.
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Additionally, social relationships and interactions can have positive and negative influences on lifestyle and weight status [59].
The current study also revealed that there was a high social influence on the women’s EHs (51.8%); 56.5% of the women reported
that “usually healthy foods are not served at social activities,” and 43.6% of the women reported that “it can be hard to stick with
an HE plan when family and friends do not want to join” them. Therefore, the weight management interventions should include
strategies that solicit support to help women lose and maintain their weight and overcome social influences and interactions.

The results revealed that more than half of the women had a lack of resources barrier (e.g., lack of money, food availability, and
cooking facilities) that related to the HE physical environmental barriers. Among the lack of recourses barriers, “there’s not much
choice of healthy foods when eating outside of the home” was the main barrier reported by the women related to HE physical
environmental barriers. This finding was consistent with a previous Saudi study that demonstrated the lack of recourses to HE
was stated by 60.2% of the study group (144 men and 306 women), age 15-80, and was significantly higher among the younger age
group (15-30 years) (71.7%) and the never-married group (91.9%) [39]. However, no significant associations were found between
HE physical environmental barriers across all socio-demographic variables among the current study’s population. The lack of
associations found between socio-demographic variables and physical environmental barriers to HE could be because the women
in the current study belonged to a young age group, the same social class, and the majority of them were married.

Physical activity (PA) level and its perceived barriers

PA is an important component of a healthy lifestyle and has been described as an essential factor in managing many health
conditions and to combating the obesity epidemic [11,12]. Using the IPAQ short-form instrument, this study showed that physical
inactivity among the study sample was 31.2%. These findings confirmed and were consistent with the high prevalence of physical
inactivity (assessed by the IPAQ) among Saudi women reported by Al-Hazzaa (2007) [14]. Al-Hazzaa (2007) found that the
physical inactivity prevalence among 362 Saudi women (age 15-75) was 34.3%. In the Al-Hazzaa (2007) study and our study,
the portion of the women walked for 150 minutes or more per week had only met (28.5% vs 29%) from the current USDA PA
guidelines for adults, which recommend a minimum of minutes/week of moderate activity for weight management [13]. Low
levels of walking among the current study population may contribute to a high dependency of the women on using cars for daily
commuting, which may have limited their movements.

Consistent with other studies, the current study found that a high proportion of women faced great barriers to PA [5,39,53,54].
The sum scores in the current study showed that the women had high score barriers across all personal barriers subgroups for PA.
The lack of willpower (60%) was ranked as the most important personal barrier to PA, and the lack of enjoyment was ranked as
less important (34.1%). The Al-Quaiz (2009) study found that the personal barrier to PA was higher among women than men; a
lack of willpower (78.9%) was ranked as the most important personal barrier to PA among women, followed by a lack of energy
(77%), lack of skills (48.9%), and fear of injury (22.9%) [39]. Furthermore, in the present study, the personal barrier to PA was
significantly higher among less-educated and low-income women. These findings are parallel with the high physical inactivity
levels observed among those women. Nearly 38% of those with less education and 34% of those with a low-income level were
physically inactive. Previous studies have concluded that a lower social class background serves as a barrier to engage in any PA or
sport [60,61]. These findings suggest that community-based interventions and public health strategies should concentrate efforts
on these subgroups in order to reach and help them overcome such barriers and increase their PA level [62].

Our study indicated a high proportion of the women had high scores in social environmental barriers to PA (49.9%). The sum
score of social environmental barriers subgroups to PA (lack of support, lack of time, social influence, and social norms barriers)
showed that the lack of time engaged in PA was the most important subgroup barriers for PA social environmental barriers among
the study population. These findings were in agreement with previous studies [52,57,59]. However, in our study, the other social
environmental subgroups barriers that also had a considerable impact on the women’s PA included the lack of support from
family and friends and a lack of social influence and norms. The analysis indicated a considerable proportion of the women need
to have permission from their fathers or husbands to practice the PA outside of the home (in a public area or in a gym) (74.2%)
or to have and buy any exercise equipment (62.9%). Since the Saudi women are prohibited from driving, a large proportion of the
women reported that their family did not allow them to use public transportation services if they went out home to practice the
PA (72.7%), or they were not allowed to have friends pick them to take them to or from the gym (41.4%). Furthermore, social
environmental barriers to PA were significantly higher among adolescents ages 15-19. This relationship could be due to 74.9% of
the adolescents unmarried and living with their parents or guardians. These findings highlight the great impact of the conservative
Saudi society, norms, and politics on women’s PA levels. Therefore, to help those women be more active and have a healthy life,
efforts should be concentrated to mitigate these social barriers and norms.

Additionally, the data revealed a high proportion of the women had faced physical environmental barriers to PA (56.6%). The
sum score of physical environmental barriers subgroups to PA (lack of resources, lack of transportation, and hot weather barriers)
showed that the most important barriers for women across those barriers subgroups was the hot weather in Jeddah, which
prevented them for exercising outdoors. Also, Musaiger (2014) found that 58.7% of the young Kuwaiti women (age 19-26) had
barriers to practicing PA due to the hot weather [52]. It is well known that Saudi Arabia and the Arab Gulf countries all have long
(six months) and hot summer season (43 °C, 109 °F). Therefore, the chance for outdoor PA or sports during the year is limited
for Saudi and Arab Gulf people. Furthermore, in the present study we found a considerable proportion of the women reported
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that the absence of walking track in the malls (indoor mall walking track roof with air conditioner) prevented them from walking
during the summertime (86.9%). When considering the lack of PA resources and transportation, 60.2% of the women reported
that walking in their neighborhood was unsafe, 56.5% reported there was a lack of access to PA facilities (e.g., jogging trails,
sidewalks, or swimming pools), and 54% had difficulty finding transportation to go outside the home to exercise. These findings
were not surprising, since in Saudi Arab, women are prohibited from driving and practicing PA at the public schools, and there is
limited access to join gym clubs or walking outdoors in the hot temperature [15]. As with the social environmental barrier to PA,
the physical environmental barrier to PA was significantly higher among adolescents, age 15-19. This association also could be due
to those women being unmarried and living with their parents or guardians and needing their permission to access a PA facility
to practice the PA. In order to facilitate the promotion of PA in Saudi Arabia, specific gender-based barriers should be taken into
consideration when making recommendations to promote PA, which means that intervention and motivation programs should
be customized to suit the needs of the individual, with gender as a primary consideration.

Relationship between perceived barriers to maintaining healthy body weight and eating habits (EHs) and
physical activity (PA)

A systematic review of peer-reviewed studies of PA among adults found a positive association between EHs and PA [63]. Al-
Hazzaa (2014) found a positive significant association for many healthful dietary habits with PA among 2822 Saudi adolescents
(15-19 years old, 51% female) conducted in three major cities in Saudi Arabia (Al-khober, Al-Riyadh, and Jeddah) [64]. The results
of the current study, in agreement with those findings, found a positive significant association between EHs and PA among the
study population.

Multiple personal, social, and physical environmental barriers influence the EHs and PA in women [5,39,52,56]. The current study
findings confirmed the relationships between EHs and these barriers. There was a significant inverse association between the
women’s EHs and overall HE barriers and the HE categories barriers: personal, and social environmental barriers. However, there
were no significant associations found between PA level, overall PA barriers, and the PA subgroup barriers: personal, social, and
physical environmental barriers. While a review of the correlations of PA in adults demonstrated a significant inverse association
between the PA and the environmental and personal barriers, the magnitude of their association with physical inactivity depends
on the population studied [63]. Moreover, in a convenience sample of 285 Hispanic/Latino women age 20-50 living in Northern
Virginia, USA, the social environmental barrier had a significant negative association with PA, while personal and physical
environmental barriers were not significantly associated with PA [65]. One possible explanation for the divergent findings may
be due to the high proportion of women in the current present study who suffered from PA barriers, even if they were active. The
data revealed 52.1% (n=145) of the active women faced PA barriers.

Association between obesity and barriers to maintaining healthy body weight

This study found a relatively high prevalence of overweight and obesity among the study population, and only 26.6% (108) of the
women fell within normal or healthy weight. However, no significant differences were found between obese and non-obese women
(BMI and WC) regarding the overall barriers score to maintaining healthy body weight (HE or PA barriers). These findings are
in agreement with a previous study’s finding that investigated the barriers to weight maintenance among 530 university students
(203 men and 327 women), ages 19-26, in Kuwait [52]. They did not find any significant associations between obese and non-
obese women regarding barriers to HE and PA. This finding could be due to the highly prevalent perceived barriers to maintaining
healthy body weight among our study population even among women with normal weight.

Study limitation

The study had a few limitations. First, the cross-sectional nature of the study would not allow for cause-effect relationships to be
established. Second, the questionnaire assessments of PA are subject to recall bias, and the self-reported PA did not provide accurate
estimates of absolute amounts of activity (Metabolic Equivalent Task minutes per week). A third limitation was that the results
of the study could only be generalized to non-pregnant Saudi women of reproductive age (15-49 years) who obtained services
at PHCCs in Jeddah City, and were not applicable to all Saudi women living in Jeddah or other cities in Saudi Arabia. Therefore,
replication of this study in different populations or in different cities in Saudi Arabia (such as rural or mountainous areas) is highly
suggested to allow for comparisons between study results. Comparison between studies results may provide different data and
different recommendations that help to develop appropriate and effective obesity prevention strategies for Saudi women.

Conclusion

The current study’s data show that obesity, unhealthy eating habits, and physical inactivity are major health problems in Saudi women
in Jeddah. Findings from this study demonstrated that there were several personal, personal, social, and physical environmental
barriers related to HE and PA facing Saudi women in Jeddah. To our knowledge, this is also the first study to explore a range of
personal, social, and physical environmental factors that act as barriers to maintaining a healthy weight through healthy EHs and
PA levels among the study population. Determining these factors and barriers is vital to creating effective programs for combating
obesity not only among the women of Jeddah City but also, potentially, women in other Saudi Arabian cities. Barriers related to
the physical environment had the greatest effect on HE and PA, with significant associations between overall HE barriers score and
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age, and between overall PA barriers score and income level. Adolescents faced the most barriers to eating healthy foods, while
women with low incomes faced the most barriers to engaging in PA. As well, low-income and married women were the most likely
to experience personal barriers to eating healthy foods, while women with low incomes and low education levels were the most
likely to report personal barriers to engaging in PA. Adolescents were also highly influenced by social and physical environmental
barriers to be inactive. These findings suggest that community-based interventions and public health strategies should concentrate
on adolescents and women with low incomes. The most common barriers to HE and PA in the study group were lack of willpower,
skills, knowledge, enjoyment, time, and resources, as well as social influences. Efforts should therefore focus on mitigating these
personal, physical environmental, and social barriers. In addition, we found that hot weather and the absence of walking tracks in
malls stopped women from walking or exercising during summer. Thus, we recommend creating air-conditioned walking tracks
inside malls to encourage PA during summer. Ultimately, such information can be used to design gender- and culture-sensitive
interventions that could enhance adherence to EHs and PA that are relevant to the Saudi society.
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