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Background: Obesity and physical inactivity are growing problems that are associated with major health problems. However, the current 
information on the association between obesity and physical activity (PA) in Saudi women of reproductive age is insufficient to design and 
develop intervention programs. 

Objective: To explore the rates of two types of obesity (general and abdominal obesity) and the level of PA and to evaluate the relationship 
among obesity risk factors, the use of exercise equipment at home, and obesity measurements.

Design: A cross-sectional study was conducted in 2014 using a stratified two-stage cluster sample. The sampling weight and design effect 
were incorporated into the analysis. Body mass index (BMI) and waist circumference (WC) data were collected from all participants.

Obesity is one of the ten leading health indicators used to measure health status [1]. Worldwide, the prevalence of obesity is 
generally higher among women than among men; nearly two thirds of reproductive-aged women in the United States are currently 
overweight or obese [2], placing them at elevated risk for adverse health outcomes. A recent Saudi National Health Survey in 
people aged 15 years and above indicated that the prevalence of obesity was significantly higher among women (33.5%) than men 
(24.1%) [3]. This survey also showed high rates of noncommunicable diseases (NCDs) among Saudi women, such as diabetes, 
hypertension, and hypercholesterolemia. The survey found that 11.7% of the women had diabetes, 12.5% had hypertension, and 
7.3% had hypercholesterolemia (40% of the study samples were between the ages of 15 and 24) [4].

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 [5,6]. 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 in Saudi 
Arabia focusing on the prevalence of obesity among Saudi women of reproductive age is lacking. Additionally, most of the existing 

Setting: Twelve primary health care centers (PHCCs) in Jeddah, Saudi Arabia.

Introduction

Subjects: A total of 408 Saudi women between 15 and 49 years of age.

Results: Of the 408 women evaluated, 33.8% were obese (BMI ≥30 kg/m2), 25.1% were abdominally obese (WC ≥ 88 cm), 47.1% were 
abdominally obese (WC ≥ 80 cm), and 31.2% were physically inactive. There were significant associations between obesity measurements 
and family history of chronic diseases. No significant associations were found between PA levels and either type of obesity and the mean 
WC. As might be expected, women who had and used the exercise equipment were significantly more physically active than those who had 
it but did not use it; however, no significant differences were found between those women based on BMI and WC levels.

Conclusion: The prevalence of general obesity, abdominal obesity, and physical inactivity were remarkably high in Saudi women of 
reproductive age attending Jeddah PHCCs. Therefore, an intervention program to combat obesity is greatly needed, especially one that 
focuses on PA and mitigates social norms.

List of Abbreviations: PA: Physical Activity; BMI: Body mass index; WC: Waist Circumference; PHCCs: Primary Health Care Centers; 
NCDs: Noncommunicable Diseases; PSU’s: Primary Sampling Units; PPS: Probabilities Proportional to their Size; IPAQ: International 
Physical Activity Questionnaire; MET-Min/Week: Metabolic Equivalent Task Minutes per Week; WHO: World Health Organization 
standards; IDF: International Diabetes Federation
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Several studies have shown that performing physical activity (PA) on a regular basis (at least 30 minutes of moderate PA per 
day) enhances quality of life and health conditions [11]. In Saudi Arabia, low levels of PA and a sedentary lifestyle have become 
the norm among the Saudi population [12]. According to data from the Saudi National Health Survey (2013) [3], 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 men (47.0%). However, information on the levels of PA and other lifestyle practices in Saudi 
adult women is lacking, especially among women particularly at risk of weight gain, such as those of reproductive age.

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 (f2 = 0.1) with power = .80, and at α = .05 (the power analysis was conducted with G*Power 3.1.4.). The 
analysis 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 select an equal number of the women from the selected health centers (12 centers), we increased 
the sample size to 408 (402 women/12 centers = 33.5 women ≈ 34 per center).

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.

Participants were asked to participate in answering the survey questions as volunteers. 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, medical and history of chronic diseases, obstetric history, 
PA, and lifestyle information.

Sample 

Methods

studies in Saudi Arabia have used BMI to measure the obesity levels, failing to incorporate WC measurements, which has been 
shown to be a strong predictor of total body fat, adipose tissue [7-9], and obesity-related health risk [10].

Furthermore, most of the current studies in Saudi Arabia and in Middle East countries have used the World Health Organization 
(WHO) standards for determining general (BMI ≥ 30) and abdominal (WC>88 cm) obesity. Therefore, in order to compare 
and interpret our results in relation to the previous studies, we decided to use WHO criteria to measure general and abdominal 
obesity. Also, to compare our results with worldwide literature, we determined the abdominal obesity using another WC cut-off 
point (WC>80cm), which is the International Diabetes Federation (IDF) criteria. Since, the new harmonized guidelines for the 
diagnosis of metabolic syndrome had recommended using the European cut-off points (IDF) for the Eastern Mediterranean 
Region until more specific data are available [13]. 

As far as it is known, no study has explored the prevalence of obesity and PA among Saudi women of reproductive age in Jeddah—
the most liberal, urban, and diverse city in Saudi Arabia where the prevalence of obesity is high [14]. To fill the gap in the literature, 
this study was conducted in Jeddah, using a representative sample of Saudi women (15-49 years) who attended services at Jeddah 
primary health care centers (PHCCs). The aim was to explore the rates of two types of obesity (general and abdominal obesity) 
and the levels of PA and to evaluate the relationship among obesity risk factors, the use of exercise equipment at home, and obesity 
measurements. This information may help design strategies and interventions to help prevent and control obesity and to increase 
PA among Saudi women who received services at Jeddah PHCCs.

Survey

PA was assessed using the official Arabic short version of the International Physical Activity Questionnaire (IPAQ) [15]. 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 rs = .67) [16]. The short 
form of IPAQ has been validated and used by numerous studies among the Saudi Arabia adult population [3,12,17-19]. The total 

Physical Activity Assessment
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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.

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 using two cut-offs; WC>88cm according to WHO criteria [24], WC>80cm according to International Diabetes Federation 
(IDF) criteria among the study participants [13,25].

All analyses were based on the complex sampling design using the SPSS Complex Samples Software (Version 23.0). The anticipated 
effects of the complex sample design were accounted for as well through a “design effect” adjustment to the sample size. The 
Taylor Series Linearization (TLS) method was used for variance estimation of non-linear statistics. Design variables for variance 
estimation included a sampling error stratum (SEST) and sampling error computing unit (SECU), as well as a sample weight. 
Descriptive statistics (using the SPSS subprogram CSDESCRIPTIVES) were used to describe the prevalence of obesity and the 
characteristics of the study population and its mean, standard error, frequency, and percentage. The anthropometric variables 
included height, weight, WC and BMI. Chi-square tests (using the SPSS subprogram CSTABULATE) were used to examine the 
statistical significance and extent of associations between the two categorical variables, while General Linear Model (using the 
SPSS subprogram CSGLM) was used to conduct the Independent Samples t-test to examine the statistical significance and extent 
of associations between those continuous variables. Significance was defined as p value < .05.

Anthropometric Measurements

Statistical Analysis 

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) [20]. 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).

BMI was calculated as weight divided by height squared (kg/m2), and was stratified for the purpose of analysis into two categories: 
non-obese and obese based on World Health Organization standards (WHO) 2012 [21]. For adult (≥ 20 years old), non-obese 
group was defined as BMI< 25kgm2, and obese group as MBI ≥25kgm2. For adolescents (≤19 years old), non obese group was 
defined as BMI < 85th age-specific percentile, and obese group as BMI ≥85th 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 [22,23]. 

Ethical approval
Ethical approval for the study (IRB approval) was obtained from the University of Maryland, College Park, and the Ministry 
of Health - Jeddah Health Affairs Directorate in Saudi Arabia. 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.

The mean ± SE age of study participants was 30.27 ± 0.74 years, 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. One-third of married women (31%) had 4 children or more, and 94% of them 
had breastfed their children for seven months or greater. One-third (33.0%) of the women reported having health problems 
(in particular, chronic conditions, such as type 2-diabetes, hypertension, cardiovascular disease, hypercholesterolemia, and 
hypertriglyceridemia), while, 84.7% of women reported a family health history for chronic diseases (blood relatives). 

Socio-Demographic Characteristics, Physical Activity, and Lifestyle Factors of Study Participants

Results

Regarding the PA levels (Table 1), about 68% of the women were physically active, and 87.6% of them spent their leisure time in 
sedentary behaviors (e.g., watching TV, using phones or computers), and sat nearly 3 hours during the day. Moreover, their average 
amount of sleep per night was 6.5 ± 0.1 hours, and 54.1% of them had taken afternoon naps (siesta). 

The results showed 57.3% of the women preferred to do the PA outdoors during anytime of the year. More than half of the 
women (50.5%) preferred to exercise in public, while 45.1% of the women preferred to exercise at home. The main reasons given 
by women for engaging in PA were: because of health benefits (73.8%) or weight reduction (47.6%). Additionally, 85.2% of the 
women said that hot weather prevented them from exercising or walking outdoors, while 75% of the women said that it is not safe 
to walk in their neighborhoods. There were a high proportion of women (85.8%) who needed permission from their families to 
practice PA outside the home, while 41.6% of them found that wearing the Abaya made them feel uncomfortable about walking 
in public areas. 
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Mean ± SE%nVariables

6.5 ± 0.1Sleeping hours per night (mean ± SE)

2.9 ± 0.1Sitting hours per day (mean ± SE)

54.1220Taking a nap

99.2404Using cars for transportation

Leisure time activities

4.418 Walking

1.98 Sport 

6.427 Shopping

5.824 Dancing

87.8358 Watching TV/listening to music /using a computer or 
phone/ reading

10.744 Other 

28.3115Having maid

953.1 ± 62.9Physical activity (MET min/week) 

Physical activity levels

32.0131 Physical inactive

68277 Physical active 

29118Waking 150 mints or more /week

5231Physically inactive with family history of obesity

71.4248Physically active without family history of obesity

Prefer time (year) to do physical activity outdoorsa

1.56 Fall 

25.4104 Winter

1457 Spring

6.326 Summer

57.3234 Any time 

Place prefer to do physical activitya

 45.1184 At home 

20.182 At gym 

1.76 School

1.04 At work 

50.5206 In public physical activity facility 

9.5 23 Around inside malls

Main reasons for doing regular physical activitya

73.8301Health benefits

47.6194 To lose weight 

12.451 Recreation

71.4291Media influence their body image

56.0229Celebrity stars influence on women body image

36.5145Having exercise equipment at home 

47.6317Too expensive to purchase a exercise equipment

75.3298Too expensive to join a gym 

75306 Not safe to walk in neighborhood 

85.8350Permeation need family to practice physical activity 
outside the home 

41.6169Wearing the Abaya makes me feel uncomfortable to walk 
outside

85.2348Too hot to exercise outdoors

SE: Standard Error; MET: Metabolic Equivalent Task
aRespondents can select more than one answer or choice (multiple response items)   
Table 1: Physical activity and lifestyle factors for non-pregnant Saudi women of reproductive age residing in Jeddah city, Saudi Arabia (n = 408)
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There was a significant difference between active and inactive women according to their family history of obesity (p< 0.006). Nearly 
52% of the women who had family history of obesity were physically inactive, while 71.4% of the women who did not have family 
history of obesity were physically active. Women with family history of obesity were 0.4 times more likely to be physical inactive as 
compared to women with family history of obesity (95% CI: 0.2-0.7). No statistically significant association was detected between 
age groups, marital status, education levels, occupation status, or income status and PA levels. 

Prevalence of General Obesity (BMI) Among Study Population

SE: Standard Error; kg: kilogram; m2: meter square; cm: centimeter; BMI: Body Mass Index; WHO: World Health Organization; WC: Waist 
Circumference; IDF: International Diabetes Federation
aPercentage may not total to 100% due to rounding
Table 2: Anthropometric characteristics of non-pregnant Saudi women of reproductive age residing in Jeddah city, Saudi Arabia (n = 408)

Mean height and weight of participants were 156.5 ± 0.41 cm and 67.7 ±1.3 kg, respectively (Table 2). The results show that mean 
BMI increased from 24.0 kg/m2 in adolescent women (15-18years) to 30.6 kg/m2 in middle-age women (36-49years) (Table 3). 
Based on the WHO BMI classifications [19], the prevalence of both overweight and obesity was extraordinarily high among Saudi 
women who attended JPHCCs. Nearly 63% of women included in this study population between 15 and 49 years of age were 
overweight or obese. 

Mean ± SE%anAnthropometric 
characteristics

156.5 ± 0.4Height (cm) 

67.7 ± 1.3Weight (kg) 

BMI (kg/m2) WHO cutoff

10.141Underweight (<18.5)

26.6108Normal (18.5-24.9)

29.5121Overweight (25-29.9)

33.8138Obese (≥30)

80.4 ± 1.1WC (cm) 

WC (cm) WHO cutoff

75.0306Normal (<88)

25.1102Health Risk (≥88)

WC (cm) IDF cutoff

53.0216Normal (<80)

47.1192Health Risk (≥80)

Middle-aged women 
(36-49 years) Mean ± SE

Young women (20-35 
years) Mean ± SE

Adolescent (=<19 
years) Mean ± SE

30.6 ± 0.527.1 ± 0.524.0 ± 1.3BMI 

88.6 ± 0.878.2 ± 1.070.6 ± 2.3WC 

n (%)dn (%)dn (%)d

2 (1.9)19 (9.0)20 (28.3)Underweight (BMI <18.5)

17 (13.1)66 (31.7)25 (35.8)Normal weight 
(BMI=18.5-24.9)

36 (28.1)71 (33.9)13 (19.2)Overweight (BMI= 25-29.9)

73 (56.9)53 (25.4)12 (16.7)Obesity (BMI ≥30)

57 (44.5)
100 (78.5)

37 (17.7)
75 (36.2)

8 (11.7)
16 (22.6)

Abdominal obesity 
(WC ≥88)b

Abdominal obesity 
(WC ≥80)c

BMI: Body mass index; WC: waist circumference
aBMI according to WHO cutoff; bWC according to WHO cutoff; cWC according to IDF cutoff; 
dPercentage may not total to 100% due to rounding
Table 3: Prevalence of obesity by age according to BMIa and WC in non-pregnant Saudi women 
of reproduction age resident in Jeddah city, Saudi Arabia (n = 408)

Overall, there were significant differences in overweight and obesity rates by age, marital status, parity, and having health conditions, 
while there were no significant differences in overweight and obesity rates in women by education levels, having maids, income 
levels, occupation status, and PA levels (Table 4). 



Annex Publishers | www.annexpublishers.com                    
 

Volume 3 | Issue 1

 
Journal of Obesity and Overweight

 
6

BMI: Body mass index; SAR: Saudi Arabian Riyal; MET: Metabolic Equivalent Task
aObesity at BMI ≥25 according to World Health Organization (WHO) criteria; bP value for chi-square test of independence; 
cpercentage may not total to 100% due to rounding; *significant P <.05
Table 4: The prevalence of general obesity (BMI)a according to socio-demographic characteristics among non-pregnant 
Saudi women of reproduction age resident in Jeddah city, Saudi Arabia (n = 408)

The mean WC, a measure of abdominal obesity of the entire study population was 80.4 ± 1.1 cm (Table 2). The results show that 
mean WC increased from 70.6 cm in adolescent women (15-19 years) to 88.6 cm in middle-aged women (36-49 years) (Table 
3). Using the WC as an indicator of abdominal obesity, 25.1% of women were abdominally obese based on WHO criteria (WC≥ 
88cm), and 47.1% were abdominally obese based on WC IDF criteria (WC≥ 80cm) (Table 2). Based on the WHO WC cut-off 
(Table 5), there were significant differences in abdominal obesity rates in women by age, parity, and having health conditions 
(in particular chronic diseases), while there were no significant differences in overweight and obesity rates in women by marital 
status, education levels, having housemaids, income levels, and occupation status, and PA level. 

p valueb

Non-obese & obese prevalence 
among each group

Total obesity 
for whole 

sample (n  = 408)
nVariables

ObeseNon-obese

<.001*n(%)c

25 (35.7)
n(%)c

46 (64.1%)
n(%)c

25 (9.7%)71
Age

Adolescent (15-19years)

124 (59.3%)85 (40.7%)124 (48.2%)209Young women (20-35years)

109 (85.0%)19 (15%)109 (42.1%)128Middle age women (36-49years)

0.20084 (66.9%)42 (33.1%)84 (32.5%)125
Education level

Less than high school

65 (66.3%)33 (33.7%)65 (125.3%)99Completed high school

109 (59.2%)75 (40.8%)109 (42.3)184More than high school

0.96373 (63.6%)42 (36.4%)73 (28.4%)115
Having maid

Yes 

185 (63.2%)108 (36.8%)185 (71.5%)293No

0.81598 (61.6%)61 (38.4%)98 (38.0%)159
Income level

Low income (<8,000 SAR)

137 (63.7%)78 (36.3%)137 (52.2%)216Middle income (8000-18,000 SAR)

23 (68.4%)11 (13.6%)23 (8.7%)33High income (> 18,000 SAR)

0.01*58 (45.3%)69 (54.7%)58 (22.3%)127
Marital Status
Never married

201 (71.4%)80 (28.6%)201 (77.7%)281Married

0.934137 (66.2%)81 (37.2%)137 (53.0%)218
Occupation status

Housewife 

57 (65.0%)30 (35.0%)57 (21.9%)87 Employed

65 (62.8%)38 (37.2%)65 (25.1%)103 Student

<0.001*64 (42.8%)85 (57.2%)64 (24.7%)149
Parity (Live Births) groups

Nulliparous

63 (65.1%)34 (34.9%)63 (24.4%)971-2 children

25 (71.2%)10 (28.8%)25 (9.8%)353 children

106 (83.8%)21 (16.2%)106 (41.1%)1274 and more children 

<0.001*122 (90.7%)13 (9.3%)122 (47.2%)135
Having Medical conditions 

Yes

136 (49.8%)137 (50.2%)136 (52.8%)273 No

0.59785 (65.6%)45 (34.4%)85 (33.2%)131
Physical activity level

 Inactive (< 600 Met-min/week)

172 (62.2%)104 (37.5%)172 (66.8 %)277 Active (≥ 600 Met-min/week)

Prevalence of Abdominal Obesity (WC) Among Study Population

Table 6 displays the frequencies and percentages of family health history of chronic diseases (blood relatives) with general and 
abdominal obesity in study participants. A total of 346 (84.7%) out of 408 women reported a positive family history for chronic 
diseases. Overall, there were significant differences between the women who had family health history of chronic diseases and 
those who did not, based on a comparison using BMI levels (classified into obese or not obese) (p<0.002), mean WC (p<0.001), 

Association of Family History of Chronic Diseases with General and Abdominal Obesity 
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and abdominal obesity with WC≥80 cm (p<0.004) or 88cm cut-off points (p<0.002), and personal history of chronic diseases 
(p<0.005) (Table 6). The mean WC for the women with a positive family history chronic diseases were above 82 cm across all 
family health conditions they reported (Table 8).

p valuec

Abdominal 
obesity

among/group
n(%)b

Total Abdom-
inal obesity

(n = 408)
n (%)b

WC Mean ± SEnVariables

<.001*8 (11.7)8 (8.1)70.6 ± 2.371
Age

Adolescent (15-19years)

37 (17.7)37 (36.3)78.2 ± 01.0209Young women (20-35years)

57 (44.5)57 (55.6)88.6 ± 0.8128Middle age women 
(36-49years)

0.08539 (31)39 (38)82.0 ± 1.7125
Education level

Less than high school

31 (31.6)31 (30.4)82.0 ± 1.699Completed high school

32 (17.5)32 (31.6)78.0 ± 1.0184More than high school

0.54131 (27.1)31 (30.6)80.7 ± 1.8115
Having maid

Yes 

71 (24.3)71 (69.4)79.9 ± 1.1293No

0.39444 (27.5)44 (42.8)80.7 ± 1.1159
Income level

Low income (<8,000 SAR)

53 (24.7)53 (52.0)80.3 ± 1.5216Middle income (8000-
18,000 SAR)

5 (15.9)5 (5.1)76.7 ± 2.733High income (> 18,000 
SAR)

0.18463 (28.9)63 (61.4)81.4 ± 1.35218
Occupation status

Housewife 

191 (22.3)191 (19)79.0 ± 1.787 Employed

20 (19.5)20 (19.6)78.6 ± 1.5103 Student

0.18324 (19)24 (23.5)74.4 ± 2.4127
Marital Status
Never married

78 (27.8)78 (76.5)82.7 ± 0.8281Married

0.015*24 (16.1) 24 (23.4) 73.4 ± 1.9149
Parity (Live Births) groups

Nulliparous

18 (19)18 (18)80.4 ± 1.5971-2 children

11 (30.7)11 (10.7)82.4 ± 1.9353 children

49 (38.8)49 (47.9)87.4 ± 0.91274 and more children 

<0.001*74 (55.3)74 (72.6)90.7 ± 1.3135
Having Medical conditions 

Yes

28 (10.3)28 (27.4)75.0 ± 0.7273 No

0.21238 (29.4)38 (37.5)82.0 ± 1.4131

Physical activity level
 Inactive (< 600 Met-min/

week)

64 (23.0)64 (62.5)79.3 ± 1.2277 Active (≥ 600 Met-min/
week)

WC: Waist Circumference; SE: Standard Error; MET: Metabolic Equivalent Task
aAbdominal obesity, WC ≥ 88 according to WHO criteria; bmean ± standard error; cchi-square test of independence; 
*significant p = <.05
Table 5: The prevalence of abdominal obesitya according to socio-demographic characteristics among non-pregnant 
Saudi women of reproduction age resident in Jeddah city, Saudi Arabia (n = 408)

Table 7 displays percentages of exercise equipment use with general and abdominal obesity in women who had exercise equipment. 
The data indicated that 35.5% of women had exercise equipment, and 61.4% of those women were using it. The analysis revealed 
that there was no significant difference between the women who used the exercise equipment and those who had the exercise 
equipment but did not use it, based on comparisons using BMI level (obese or not obese), abdominal obesity, and mean WC, 
p<0.406, p<0.463, and p<0.283, respectively. Furthermore, there were no significant differences between the women who used 
exercise equipment and who did not, based on their age grouping (p<0.246). 

Association of Using Exercise Equipment at Home with General and Abdominal Obesity
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p value
 Family Health History of Chronic Diseases

No 
n ( %)a

Yes 
n (%)a

<.001d*62 (15.3)346 (84.7)Having family history of chronic disease 

BMI (WHO cut-offs)

.002e*39 (26.0)111 (74.0)Non-obese (BMI<25) (n 150)

23 (9.0)235 (91.0)Obese (BMI≥25) (n 258)

Abdominal obesity (WC≥ 88)b

.004e*58 (18.9)248 (81.1)Non-obese (n 62)

5 (4.4)97 (95.5) Obese (n 346)

Abdominal obesity (WC≥ 80)c

.002e*49 (23.0)167 (77)Non-obese (n 216)

13 (6.6)179 (93.4) Obese (n 192)

.005e*55 (20.0)218 (80.0)
Medical conditions (chronic diseases)

 No (n 273)

8 (5.6)127 (94.4) Yes (n 135)

Mean ± SEMean ± SE

<.001f*72.1 ± 1.981.6 ± 1.0WC (cm)

BMI: Body Mass Index; WHO: World Health Organization; WC: Waist Circumference; SE: Standard Error
aPercentage may not total to 100% due to rounding; bWC according to WHO cutoff; cWC according to IDF cutoff; dp value 
for chi-squared test for homogeneity; ep value for chi-squared test of independence; fp value for t-test for independent 
means; *significant p = <.05
Table 6: Association between family health history of chronic diseases and general and abdominal obesity among non-
pregnant Saudi women of reproduction age resident in Jeddah city, Saudi Arabia (n = 408)

p value

Using exercise equip-
ment

No 
n ( %)a

Yes 
n (%)a

0.019c*56 (38.6)89 (61.4)Using exercise equipment

0.406d*BMI (WHO cut-offs)

14 (33.0)29 (67.0)Non-obese (BMI < 25)

41 (40.3)61 (59.7)Obese (BMI ≥ 25)

0.463d*Abdominal obesity (WHO cut-offs)b

36 (35.3)65 (64.7)Non-obese (WC < 88)

20 (44.7)24 (55.0)Obese (WC ≥88)

0.246d*7 (24.7)19 (75.3)
Age

Adolescent (15-19years)

28 (36.7)48 (63.3)Young women (20-35years)

21 (49.0)22 (51.0)Middle age women (36-49years)

0.031d*23 (60.5)15 (39.5)
Physical activity level

Inactivity (< 600 Met-min/week)

32 (30.1)75 (70.0 )Active (≥ 600 Met-min/week)

Times of using exercise equipment (at least 
30 min or more) /week

0.0%23 (25.7)One time (30min/week)

0.0%66 (74.3)Two times and more (90 min or more/week)

Mean (SE)Mean (SE)

0.283e*84.2 ± 1.981.3 ± 1.9WC (cm)

BMI: Body Mass Index; WHO: World Health Organization; WC: Waist Circumference; SE: Standard 
Error
aPercentage may not total to 100% due to rounding; bWC according to WHO cutoff; cp value for chi-
squared test for homogeneity; dp value for chi-squared test of independence; ep value for t-test for 
independent means, *significant p = <.05
Table 7: Association between using exercise equipment and general and abdominal obesity among 
women who only have exercise equipment (n = 145)



Discussion

Based on the WHO BMI classifications, rates of overweight and general obesity among non-pregnant Saudi women of reproductive 
age (15-49 years) seen in PHCCs in Jeddah City (29.5% and 33.8%, respectively) are higher than those obtained from a national 
representative data collected over 10 years among all U.S. women of reproductive age (15-49 years) (24.6% and 30.8%, respectively) 
[26]. Comparing our rates with the Al-malik study [27], we find the following: in the local study conducted in Riyadh City among 
Saudi women of reproductive age (16-45 years old), the prevalence of overweight in the Al-malik study was slightly higher (31.5%) 
than our rate (29.5%), but its prevalence of obesity was lower (20.86%) than our rate (33.8%). These differences in the obesity rates 
are reasonable, because the women in the Al-malik study [27] were younger than the women in our study (mean age 26 and 30 
years, respectively), and the majority of them were under 30 years old (76% and 52.6%, respectively), and were unmarried (51.2% 
and 31%, respectively).

Obesed 
(BMI≥25)

Non-obese 
(BMI<25)

Abdominal obe-
sity (WC ≥88)c

Abdominal obesity 
(WC ≥80)b

WC Mean 
( SE)n (%)Variables 

n (%)n (%)n (%)n (%)

23 (37.6)39 (62.4) 4 (7.2)13 (20.4)72.1 (1.9) 62 (15.3)
Family history of chronic diseasese

 No

235 (67.9)111 (32.1)98 (28.3)179 (52.0)81.6 (1.0)346 (84.7)Yes

51 (84.8)9 (15.1)30 (50.7)46 (76.9)89.7 (2.2)60 (14.7)Obesity

196 (70.6)81 (29.4)85 (30.6)151 (54.5)82.6 (1.3)277 (68.0)Diabetes

142 (70.1)61 (29.9)72 (35.6)117 (57.6)83.3 (1.2)203 (49.7)Hypertension

38 (85.0)7 (15.1)16 (36.2)30 (66.6)86.1 (2.2)45 (11.1)Cardiovascular Disease

31 (71.0)13 (29.1)15 (35.3)29 (66.0)85.5 (1.8)44 (10.7)High Cholesterol Level

6 (100.0)0 (0.0)3 (43.2)4 (62.1)89.8 (6.8)6 (1.6)High Triglyceride Level

136 (49.8)137 (50.2)28 (10.2)83 (30.4)75.0 (0.7)274 (67.1)
Medical conditions (chronic diseases)e

No

122 (90.7)13 (9.3)74 (55.3)109 (81.0)90.7 (1.3)134 (32.9)Yes

33 (91.6)3 (8.4)20 (56.7)30 (84.7)90.5 (2.1)36 (8.8) Diabetes

31 (92.3)3 (7.7)19 (56.1)25 (73.0)91.9 (2.9)34 (8.2) Hypertension

2 (63.6)1 (36.4)2 (63.6)3 (72.3)86.4 (6.5)3 (0.7) Cardiovascular Disease

29 (87.0) 4 (13.1)13 (38.7)23 (70.0)87.5 (1.8)33 (8.0) High Cholesterol Level

5 (76.0)2 (24.0)3 (46.0)4 (56.6)90.2 (7.3)7 (1.7) High Triglyceride Level
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WC: waist circumference; BMI: Body mass index. SE: standard error
aPercentage may not total to 100% due to rounding; babdominal obesity (WC ≥80) according to IDF cutoff; cabdominal obesity (WC ≥88) according to 
WHO criteria; dgeneral obesity (BMI ≥25) according to WHO criteria; erespondents can select more than one answer or choice (multiple response items)
Table 8: Differences in the obesity percentagesa and mean WC among non-pregnant Saudi women of reproductive age residing in Jeddah city, Saudi 
Arabia when comparing those with and without family or personal history of chronic disease according to general and abdominal obesity (n = 408)

For further comparison, we reviewed three previous Saudi National Surveys that determined the prevalence of overweight and 
obesity in women using the WHO cut-offs. Our study rates are comparable to those (28% and 33.5%, respectively) reported by the 
latest National Saudi Health Information Survey (SHIS) (aged ≥16 years) [3], lower than those reported by Al-Nozha et al. [28] 
(31.8% and 44%, respectively), and higher than those estimated by Al-Othaimeen et al. [29] (28.4% and 23.4%, respectively) in 30–
70 year old Saudi women. According to these surveys, the rates of obesity among Saudi women declined about 10.2% from 2005 
to 2013, and this drop may have resulted from the difference in age groups, or due to the public health program implementations 
of the Saudi Ministry of Health (SMOM). These programs have focused on awareness and behavioral changes [3]. However, it 
is too early to determine whether the decline seen in this study is due to chance or really due to the changes in health behavior. 
Additionally, compared with other national surveys in the Middle Eastern countries, which used WHO diagnostic criteria, 
prevalence of general obesity in our study was lower than in Kuwait (53.0%), Bahrain (40.3%), Turkey (44%) countries [30-32], but 
higher than in Oman (22.3%), Jordan (27.4%), Lebanon (25.9%), and Iran (25.2%) countries [33-36]. This worldwide variation in 
the prevalence of general obesity could not simply be due to ethnicity, and may involve a wide range of genetic, sociodemographic, 
environmental, and cultural factors [37]. Ethnicity is used to categorize populations on the basis of cultural characteristics such 
as shared ancestry, language, religious traditions, dietary preferences, and history. Although ethnic groups can share a range of 
phenotypic characteristics due to their shared ancestry, the term is typically used to highlight cultural and social characteristics 
instead of biological ones [38].

In the present study, the mean WC for women (80 ± 1.12 cm) was smaller than the mean WC (90.5 cm) of American women of 
reproductive age (15-49 years old) who participated in the national representative data collected over 10 years [26]. Compared 

Prevalence of Abdominal Obesity Measured by WC

Prevalence of General Obesity Measured by BMI



to some Saudi studies that measured the mean WC of women, we found our mean WC was smaller than other reported studies. 
The mean WC was 84.2 cm among non-pregnant Saudi women aged 18-60 years in Abha City [39], and a Saudi national 
representative household survey found that the mean WC was 82.9 ± 1.43 cm among 2,416 women, age between 15-64 years old 
[40]. Unfortunately, however, prevalence of abdominal obesity (WC) was not reported in this survey. These differences in the 
mean WC might be attributed to the women in our study belonged to a young age group and the majority of them were under 30 
years old (52.6%).
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Prevalence of abdominal obesity using the WHO cut-off (WC ≥ 88 cm) was 25.1% among the study population, which was lower 
than the prevalence of abdominal obesity in non-pregnant American women (48.8%) of reproductive age (representative data 
collected over 10 years). In Saudi Arabia, only a limited number of studies have examined the prevalence of abdominal obesity 
among Saudi women, specifically those of a reproductive age. Comparing our rate of abdominal obesity using the WC cut-off 
point (≥ 88 cm) to previous two national surveys (30-70 years) [41,42], we found that our rate was lower than their rates, 66.1% 
and 55.2% respectively. In addition, our rate was lower than that of some other Middle East countries, such as Oman (≥20 years 
of age) and Iran (≥15–65 years of age) (44.3% and 53.2% respectively) [43,44]. Using two different WC cut-offs, the abdominal 
obesity prevalence among Kuwaiti adult women (≥20 years) obtained from the National Nutrition Survey was higher than our 
rates; the prevalence of abdominal obesity was (59.7% and 25.1%, respectively) according to WHO criteria (WC ≥ 88 cm), and the 
prevalence of abdominal obesity was (78.1% and 47.1%) according to IDF criteria (WC ≥ 80 cm) [45]. These observed variations 
in the prevalence of abdominal obesity could be contributing to the differences in sample characteristics such as age or socio-
demographic variables. In the current study, it seems that women are young (15-49 years old), and a high proportion of them are 
under the age of 35 years (68.7%), unmarried (31%), and have not had children (36%). Therefore, these characteristics may lead to 
lower rates of abdominal obesity among them, since the abdominal fat is lower at younger ages, and increases with age, marriage 
and having children.

Association of Family History of Chronic Diseases with General and Abdominal Obesity
Family history of chronic disease offers valuable genomic information and environmental risk factors [46]. Family members 
or biological relatives share their genetic information as well their behavior, belief, lifestyle, culture, and physical environment 
[47]. The current study demonstrated that women with a positive history of chronic disease had significantly higher rates of both 
types of obesity and greater mean WC compared to women who had a negative family history of chronic diseases. The increased 
prevalence risk of obesity observed among women who reported a positive family history of chronic diseases is in accord with 
the results from other studies [48-53]. Therefore, identification and awareness of the family history of chronic disease will serve 
as a practical and useful approach for public health and preventive health conditions. Also, promotion of healthy behaviors such 
as regular PA, nutrition education, and routine health checkups, along with keeping track of family health history to continue 
monitoring the obesity and other health condition risks, would be desirable for women to lower the risks of developing common 
chronic diseases in the future [52,54]. 

In the current study, using different cut-off values of WC (WHO and IDF WC cut-offs) yielded different conclusions regarding the 
diagnosis of abdominal obesity and its related diseases. According to the IDF WC cut-off point (WC ≥80 cm), this study found that 
all women who had a family history of chronic disease or had one or more health conditions were at high risk of obesity-related 
diseases. These findings support previous studies that suggest that ethnic variation among populations from different countries 
might require different anthropometric measurement cut-off points to diagnose obesity and its related diseases [13,25]. This 
decision was made because studies had confirmed that disease risk in Asian people was high at WC cut-off points below those 
defined in European populations [55-57]. Therefore, further research is essential to determine ethnic-specific anthropometric cut-
off points for the Saudi Arabia population, which may potentially be beneficial in correctly identifying individuals at high risk for 
developing obesity and its related diseases.

PA and Lifestyle Behaviors
PA is an important component of a healthy lifestyle, and has been described as an essential factor in managing many health 
conditions and combatting the obesity epidemic [58,59]. By analyzing the National Health and Nutrition Examination Survey 
(NHANES) data from the last 20 years (1988-2010), researchers from Stanford University discovered a sharp decrease in PA and 
an increase in average BMI and WC, while caloric intake remained steady [60]. They identified significant associations between 
the reported level of leisure-time PA in the U.S. population and all measures of obesity, but they did not find any evidence that 
average daily caloric intake increased over the last two decades.

By using the IPAQ short-form instrument, the current study found that physical inactivity among the study sample was 31.2%. 
These findings confirmed, and were consistent with, the high prevalence of physical inactivity (34.3%) (Assessed by IPAQ) 
among Saudi women reported by Al-Hazzaa [12]. In the Al-Hazzaa study and our study, there were low proportions (28.5% vs. 
29%) of women meeting the USDA PA guidelines for adults (a minimum of 150 minutes/week of moderate activity for weight 
management) [11]. 

A number of cross-sectional and longitudinal studies have shown an inverse association between PA and obesity, suggesting 



that physical inactivity may precede the development of obesity [61-63]. However, in current study, there were no significant 
associations between PA and either type of obesity and mean WC among the study group. These findings were consistent with 
the finding of the latest Saudi National Health Survey, which found no association between PA and general obesity among Saudi 
women aged 15 years and older. Possible reasons for inconsistent results about the relationship between PA and obesity are as 
follows. First, most of the women in our study reported being physically active (68%). Second, some studies deal with PA as a 
continuous variable (Metabolic Equivalent Task [MET] minutes per week) and others treat it as a categorical variable (active and 
inactive level). Third, different methods were used to assess PA levels in the studies. Finally, the possibility of measurement error 
in the physical activity assessment.
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Obese family members create an obesogenic household and reflect behaviors in the family that may lead to sedentary lifestyles 
[64-66]. Our study indicates that family history of obesity was significantly associated with increased sedentary behaviors among 
women with a history of obesity. This finding is in agreement with previous studies. A cross-sectional study was recently conducted 
at the Aga Khan University Hospital (AKUH), Karachi, Pakistan to assess the prevalence of physical inactivity in 350 obese adults 
(mean age 41 years, 53.4% women). The study found that subjects with a positive family history of obesity were 3.5 times more at 
risk of being physically inactive relative to those without a family history of obesity [67].

This study indicated some factors that make PA in public or outdoors a difficult choice for women, including requiring a guardian 
for commuting, needing family permission to practice PA outside the home, wearing an Abaya, hot weather, the cost of a gym, and 
feeling unsafe walking in the neighborhood. Therefore, we found a high proportion of the women (45.1%) preferred to do PA at 
home. Overall, 35.6% of the women had exercise equipment at home, and a high percentage of them (61.4%) used it. As might be 
expected, women who used the exercise equipment were significantly more physically active (p<0.031) than the women who had 
the equipment but did not use it. The majority of those who had used the exercise equipment at home used it two times or more 
per week for at least 90 minutes or more. This finding may reflect the effect of regular exercise on increased energy expenditure, 
which may improve long-term weight loss outcomes [58]. 

Regarding high rates of obesity 70% among the women who had exercise equipment, we could not find any significant differences 
between the women who used the exercise equipment and the women who had it but did not use it, based on all measures of 
obesity (BMI and WC). However, the mean WC for the women who used the exercise equipment 81.3 ± 1.9 cm was smaller than 
the mean WC 84.2 ± 1.9 cm for women who had equipment but did not use it. A randomized controlled study was conducted to 
determine the effects of different amounts and intensities of exercise training among 120 overweight men and women (aged 40-
65 years) in the City of Durham, North Carolina, USA. The results suggested that eight months of both low (114 min/week) and 
high (175 min/week) amounts of PA were associated with significant reductions in WC in the study group [68]. These findings 
highlight the association between the increasing PA and the reduction in abdominal fat [69,70]. Therefore, we greatly recommend 
that women should increase the weekly workout intensity level and duration to get a significant impact of weight loss.

The study had a few limitations. First, the cross-sectional nature of the study would not allow for cause-effect relationships to be 
established between socio-demographic factors and obesity. 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 using representative sample of Saudi population (National study) 
is highly suggested. The National study should investigate the abdominal obesity using WC beside the general obesity (BMI). This 
study may provide accurate data and result in population-specific recommendations that help develop appropriate and effective 
obesity prevention strategies for different groups of Saudi women.

Conclusion
The prevalence of general and abdominal obesity was remarkably high in Saudi women of reproductive age who obtained services 
at JPHCCs. Most important, our study general obesity rate is comparable to those reported by the latest National Saudi Health 
Information Survey (SHIS) among 16 years of age and older Saudi women [3], suggesting that our obesity rate could be also 
generalized to all non-pregnant Saudi women. Moreover, our study showed high levels of inactive lifestyle among the study 
population. Conservative Saudi society, cultural norms, and politics have a great impact on the women’s PA level. Therefore, an 
intervention program to combat obesity is greatly needed, especially one that focuses on PA and mitigates social norms. Moreover, 
the study suggests that promotion of healthy behaviors such as regular PA, nutrition education, and routine health checkups, along 
with keeping track of family health history to continue monitoring obesity and other health condition risks, would be desirable 
for women to lower the risk of developing common chronic diseases in the future. We also observed that using different cut-off 
values for WC (WHO and IDF WC cut-offs) yielded different conclusions regarding the diagnosis of abdominal obesity and its 
related diseases. Thus, further research is essential to determine ethnic-specific anthropometric cut-off points for the Saudi Arabia 
population, which may potentially be beneficial in correctly identifying individuals at high risk for developing obesity and its 
related diseases.
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