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Introduction. Obesity is becoming the most common health problem of the 21st century, as it will contribute significantly to the
high prevalence of cardiovascular disease in developing countries. The main objective of our study was to estimate the prevalence
of obesity and overweight among adults attending primary health care settings, southwestern region of the Kingdom of Saudi
Arabia. Methods. The studied population was composed of adults visiting primary health care centres in the southwestern region
of Saudi Arabia. A cross-sectional study was carried out on a representative sample of 1681 adult patients. Obesity and overweight
were defined according to the WHO standards. Statistical analysis was conducted using the statistical package SPSS 17.0. Logistic
regression analysis was used to identify independent predictors of obesity and overweight in the studied population. Results. Data
on body mass index (BMI) measurement was recorded for 1649 out of 1681 participants (98.1%). The overall mean weight was 74.1
± 15.81 kg; and that for men was 77.69 ± 16.14 kg vs. 69.37 ± 14.02 kg for women with significant statistical difference of p < 0.001.
The overall prevalence of overweight and obesity was, respectively, 38.3% and 27.6%. Smoking was not significantly associated with
obesity, whereas hypertension was significantly associated with obesity. The risk of overweight or obesity significantly increased
from the highest to the lowest monthly income; it passed from 1.67 CI 95% = [1.24-2.25] within the category 5000-7000 SAR to
2.23 CI 95% = [1.71-2.90] within the category less than 5000 SAR. Conclusion. Our study showed high prevalence of overweight and
obesity which should be considered as a public health concern to be followed by specific interventions at the community level with
multidisciplinary activities starting from childhood as a primordial prevention program.

1. Introduction

The global status of obesity has shown an epidemic trend in
many developed countries. The same phenomenon is now
being observed in developing countries [1–6]. Changes in the
world food system have involved developing countries in a
nutritional transition characterized by westernized diet and
an increasingly sedentary lifestyle [7]. Because of the acceler-
ated nutritional transition and globalization, it is now noted
that in developing countries obesity and overweight are found
in both poor and rich population [8–11]. Socioeconomic
factors influence the occurrence of overweight and obesity
in a given population. Recent studies have shown that, in
countries with a western-type lifestyle, economically weaker
sections and socially disadvantaged groups are more often

affected by obesity than are relatively well-to-do individuals.
This trend has been recently noticed in Saudi Arabia due
to lifestyle transition from traditional Saudi lifestyle towards
more western lifestyle. Recent results of the health surveys
show obesity is more common in children and adults of low
socioeconomic status [12, 13]. Information about education,
occupational status, and net household income is used to
measure the socioeconomic status; the same methodology
was followed in our study to reveal socioeconomic differences
affecting the occurrence and prevalence of overweight and
obesity [14]. Thus, obesity has become one of the most com-
mon health problems of the 21st century, as it will contribute
significantly to the high prevalence of cardiovascular disease
in developing countries [15]. Obesity is a serious health
issue and predisposes individuals to an increased risk of
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morbidity andmortality fromconditions such as diabetes and
hypertension [16, 17].

In fact, over the last 20 years, the rates of obesity
have tripled largely due to decreased physical activity and
increased consumption of energy dense foods [7]. Strong
evidence has been reported concerning the increase of heart
failure and mortality incidence in relation to adiposity and
obesity [16, 17]. Weight management for overweight youth
has been associated with significant health benefits, increased
physical fitness, and psychosocial effects such as reduced risk
for the development of eating disorders [18].

In the southwestern region of the Kingdom of Saudi
Arabia, there is scarcity of data about the prevalence or
incidence of obesity and overweight at the community level.
A diverse set of patients across all age groups and socioeco-
nomic background, with different diseases and conditions,
along with the healthy ones visit primary care centres in
Saudi Arabia for the purpose of preliminary and primary
care. Hence, all the participants were carefully screened for
the overweight and obesity. The main objective of this study
was to estimate the prevalence and risk factors of obesity and
overweight among adults in primary health care settings in
southwestern region of Saudi Arabia.

2. Patients and Methods

The studied population was composed of adults visiting
primary health care centres in the southwestern region of
Saudi Arabia. A cross-sectional study was carried out on a
representative sample of adults. The sample size calculation
was based upon the estimation of an unknown prevalence
(p=50%) with a precision of ± 2.5% and a confidence level
of 95%. The needed sample size was at least 1600 subjects.
All participants completed a self-administered and pretested
questionnaire.

Qualified personnel recorded body weight to the nearest
0.1 kg using a standard beam balance scale with subjects
barefoot and wearing light indoor clothing. Body height was
recorded to the nearest 0.5 cm. Body mass index (BMI) was
defined as the ratio of body weight to body height squared,
expressed as kg/m2. The following definitions were used for
the variables of the study:

(i) Obesity and overweight were defined according to the
WHO standards. Overweight was defined as BMI equal to
or greater than 25. Obesity was defined as BMI equal to or
greater than 30.

(ii) Blood pressure: Taking into account risk of bias due to
observation, the electronic systemwas used tomeasure blood
pressure. The reproducibility of measures and the precision
of this device have been demonstrated. After 10 minutes of
rest, blood pressure (BP) was measured on the right arm in
a sitting position, using an appropriate cuff size. The blood
pressure was measured again after a 15-minute rest and the
average was used in the latest analysis.

High blood pressure was defined according to the latest
guidelines of the Joint National Committee (JNC 8). A
systolic blood pressure of 140 mmHg or higher was consid-
ered to be hypertension, or high blood pressure. A diastolic

blood pressure of 90 mmHg or higher was considered to be
hypertension or high blood pressure.

(iii) Smoking status: Smoking status was established in
accordance to theWHOcriteria; the subjects were considered
to be smokers if they smoked either daily (at least 1 cigarette
per day) or occasionally (less than 1 cigarette per day) at the
time of the study. The subjects who smoked previously and
had quit smoking were considered to be ex-smokers.

This investigation was undertaken with caution and with
respect of the rights and integrity of the subjects. An ethical
approval was obtained from the Scientific Committee of
Research, College of Medicine, Najran University. All the
procedures of the study were fully explained to the potential
participants, and they were assured that participation was
voluntary and that they could refuse or quit at any time from
study without their medical care being affected.

2.1. Data Analysis. Statistical analysis was conducted using
the statistical package SPSS 17.0. The data were analyzed
using the Student t-test and chi-square test to compare,
respectively, means and percentages between independent
groups. Logistic regression analysis was used to identify
independent predictors of obesity and overweight in the
studied population.

3. Results

The present study included 1681 adults (949 males and 732
females). The majority of the studied population was Saudi
(79.2%).More thanhalf of themweremarried (57%) andwere
educated up to primary level (52.2%) (Table 1). Data on BMI
measurement were recorded for 1649 out of 1681 participants
(98.1%).The overall mean weight was 74.1 ± 15.81 kg and that
for men was 77.69 ± 16.14 kg vs. 69.37 ± 14.02 kg for women
with significant statistical difference of p < 0.001. The overall
mean height was 1.65 ± 0.09 meters, and that for men was
1.69 + 0.08 meters vs. 1.59 ± 0.08 meters for women with
significant statistical difference of p < 0.001. The mean BMI
was 27.27 ± 5.58 kg/m2. The overall prevalence of overweight
and obesity was, respectively, 38.3% and 27.6% (Table 2).
Table 3 presents the distribution of BMI according to the
main characteristics of the studied population. The married
individuals had the highest BMI, while the unmarried had
the lowest (p < 0.001). Logistic regression analysis revealed
monthly income to be a significant predictor of overweight
or obesity in the studied population. The risk of overweight
or obesity significantly increased from the highest to the
lowest monthly income. It passed from 1.67 CI 95% = [1.24-
2.25] within the category of 5000-7000 SAR to 2.23 CI 95%
= [1.71-2.90] within the category of less than 5000 SAR.
Hypertension was also significantly associated with obesity.
The risk of obesity increased significantly from patients
with normal blood pressure to patients with hypertension:
OR = 1.65; CI 95%= [1.22-2.224]; p=0.001. Smoking habit
was not significantly associated with obesity. The risk of
obesity decreased nonsignificantly from nonsmoker patients
to smoker patients: OR= 0.82; CI 95%= [0.66-1.02]; p=0.07.
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Table 1: General characteristics of the studied population.

Variable N %
Gender
Male 949 56.5
Female 732 43.5
Nationality
Saudi 1238 79.2
Non Saudi 326 20.8
Marital Status
Married 946 57.0
Single 600 36.2
Divorced 113 6.8
Level of education
Primary 861 52.2
Secondary 443 26.9
University 344 20.9
Monthly income
>7000 SAR 480 33.4
5000-7000 SAR 289 20.1
<5000 SAR 667 46.4

Table 2: General habits and comorbidities of the studied popula-
tion.

Variable N %
Physical activity practice At least 30 min/day during 5 days/week
Yes 898 53.7
No 773 46.3
Frequency of buying food from restaurant
1-3 967 61.1
>3 488 30.9
History of Diabetes
Yes 317 18.9
No 1363 81.1
History of Hypertension
Yes 255 15.2
No 1422 84.8
History of high cholesterol
Yes 283 17
No 1385 83
Overweight and Obesity
Normal 562 34.1
Overweight 632 38.3
Obesity 455 27.6
Smoking Status
Non-Smoker 1127 68.55
Ex-Smoker 197 11.98
Smoker 320 19.46

4. Discussion

Our study included 1681 adults visiting primary care centres
in the southwestern region of Saudi Arabia. The main
findings showed that the overall prevalence of overweight
and obesity was, respectively, 38.3% and 27.6%. According
to gender, obesity was found in 26.2% among men and

Table 3: Prevalence of obesity and overweight according to general
characteristics of the studied population.

Variable Normal
N (%)

Overweight
N (%)

Obesity
N (%)

Gender
Male 310 (33) 382 (40.7) 246 (26.2)
Female 250 (35.5) 249 (35.4) 205 (29.1)
Nationality
Saudi 410 (34) 468 (38.8) 328 (27.2)
Non Saudi 115 (35.9) 120 (37.5) 85 (26.6)
Marital Status
Married 264 (45.1) 199 (34) 123 (21)
Single 258 (28) 384 (41.6) 281 (30.4)
Divorced 33 (29.5) 42 (37.5) 37 (33)
Level of
Education
Primary 301 (35.6) 308 (36.4) 236 (27.9)
Secondary 130 (29.8) 193 (44.3) 113 (25.9)
University 120 (36.5) 113 (34.3) 96 (29.2)
Monthly Income
>7000 SAR 265 (40.9) 227 (35) 156 (24.1)
5000-7000 SAR 84 (29.3) 129 (44.9) 74 (25.8)
<5000 SAR 111 (23.7) 198 (42.2) 160 (34.1)
Hypertension
Yes 62 (24.31) 83 (32.54) 110 (43.13)
No 499 (35.09) 539 (37.90) 384 (27.00)
Smoking Status
Non-Smoker 397 (35.25) 370 (32.85) 360 (31.94)
Ex-Smoker 66 (33.50) 43 (21.82) 88 (44.67)
Smoker 151 (47.18) 72 (22.5) 97 (30.31)
Overweight was defined as BMI equal to or greater than 25. Obesity was
defined as BMI equal to or greater than 30.

29.1% among women. Similar findings were observed at
the national level in Saudi Arabia in 2014 according to a
national study [19]. This national study showed a female
predominance regarding obesity prevalence (33.5% among
females vs. 24.1% among males). A similar picture was also
noted in some Gulf countries like Kuwait and Qatar. In
Kuwait, the overall prevalence of obesity was 42.8%, and
in Qatar, 33.1% of the population was considered obese
[20].

The high prevalence of obesity in Gulf countries, espe-
cially in Saudi Arabia, could be explained in part by the
rapid urbanization and the huge lifestyle transformation at
the community level characterized especially by a sedentary
lifestyle and non-healthy eating habits [7]. In our study,
sedentary lifestyle was reported by more than 45% of the
studied population.This high level of sedentary lifestyle could
be explained especially amongwomen by the restricted access
to sport activities in addition to the overuse of internet
devices and social media, smart phones, and watching TV
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programs [21, 22]. It was reported also in previous studies
[19, 23] that multiple pregnancies could be considered as a
specific female risk factor for obesity which was associated
with gestational weight gain and an increase of food intake.
The cultural beliefs among women especially after delivery
that for at least 40 days women should not practice any
kind of physical activities and they should follow high caloric
intake regimen with excess of food intake could also be a
factor.

Our study showed also a negative association between
overweight and obesity levels, with monthly income. Indeed,
when the monthly income increased and exceeded 7000
SAR, the prevalence of obesity decreased passing from 34.1%
among people with monthly income less than 5000 SAR
to 24.1% among people with a monthly income more than
7000 SAR. This finding could be explained partially by the
limited access to healthy foods and sport facilities especially
for women. The relationship between smoking and obesity is
poorly understood. Some previous studies have revealed no
significant association between smoking status and BMI [24],
whereas other studies have shown that smoking may be asso-
ciated with lower BMI [25] and ex-smokers were associated
with increased BMI [26]. In our study, the occurrence of obe-
sity was less in smokers (30.31%) as compared to nonsmokers
(31.94%).Thus, smoking was not significantly associated with
obesity and risk of obesity decreased nonsignificantly from
nonsmokers to smokers. Obesity is amajor risk factor for dia-
betes and hypertension [27]. In our study, hypertension was
significantly associated with obesity. However, hypertension
cannot be considered as a predictor of obesity but it is a con-
sequence and that is why it was significantly associated with
obesity.

5. Conclusion

In conclusion, our study showed high prevalence of over-
weight and obesity which should be considered as a pub-
lic health concern and should be followed by specific
interventions at the community level, especially target-
ing the low income citizens, with multidisciplinary activ-
ities, starting from childhood as a primordial prevention
program.

Data Availability

The data used to support the findings of this study
are restricted by the Ethics Board, Scientific Research
and Community Service Committee, Faculty of Medicine,
Najran University, Kingdom of Saudi Arabia, in order
to protect patient privacy. Data are available from Dr.
Awad Mohammed Al-Qahtani (contact details: mobile:
00966530540450; email: awadresearch17@gmail.com) for
researchers who meet the criteria for access to confidential
data.

Conflicts of Interest

The author declares that there are no conflicts of interest.

References

[1] W. Philip and T. James, “Obesity-a modern pandemic: The
burden of disease,” Endocrinologı́a y Nutrición, vol. 60, no. 1, pp.
3–6, 2013.

[2] S. G. Nicholls, “Standards and classification: A perspective on
the ’obesity epidemic’,” Social Science & Medicine, vol. 87, pp. 9–
15, 2013.

[3] R. Jayawardena, N. M. Byrne, M. J. Soares, P. Katulanda, and
A. P. Hills, “Prevalence, Trends and associated socio-economic
factors of obesity in South Asia,” Obesity Facts, vol. 6, no. 5, pp.
405–414, 2013.

[4] L. Lissner, T. L. S. Visscher, A. Rissanen, and B. L. Heitmann,
“Monitoring the obesity epidemic into the 21st century -
Weighing the evidence,”Obesity Facts, vol. 6, no. 6, pp. 561–565,
2013.

[5] B. A. Swinburn, G. Sacks, K. D. Hall et al., “The global obesity
pandemic: shaped by global drivers and local environments,”
The Lancet, vol. 378, no. 9793, pp. 804–814, 2011.

[6] B. M. Popkin, L. S. Adair, and S. W. Ng, “Global nutrition
transition and the pandemic of obesity in developing countries,”
Nutrition Reviews, vol. 70, no. 1, pp. 3–21, 2012.

[7] L. J. Dominguez, A. Galioto, A. Ferlisi et al., “Ageing, lifestyle
modifications, and cardiovascular disease in developing coun-
tries,”The Journal of Nutrition, Health&Aging, vol. 10, no. 2, pp.
143–149, 2006.

[8] A. El Mabchour, H. Delisle, C. Vilgrain, P. Larco, and R.
Sodjinou, “Abdominal obesity and other cardiometabolic risk
biomarkers: Influence of socioeconomic status and lifestyle on
two African-origin population groups, Cotonou (Benin) and
Port-au-Prince (Haiti),” Pan African Medical Journal, vol. 24, p.
306, 2016.

[9] M. K. Ali, B. Bhaskarapillai, R. Shivashankar et al., “Socioeco-
nomic status and cardiovascular risk in urban South Asia: The
CARRS Study,” European Journal of Preventive Cardiology, vol.
23, no. 4, pp. 408–419, 2016.

[10] R. Quispe, C. P. Benziger, J. C. Bazo-Alvarez et al., “The
relationship between socioeconomic status and CV risk factors:
the CRONICAS cohort study of peruvian adults,” Global Heart,
vol. 11, no. 1, pp. 121–130, 2016.

[11] R. Gupta, P. C. Deedwania, K. Sharma et al., “Association
of educational, occupational and socioeconomic status with
cardiovascular risk factors in asian indians: a cross-sectional
study,” PLoS ONE, vol. 7, no. 8, Article ID e44098, 2012.

[12] K. Ball and D. Crawford, “Socioeconomic status and weight
change in adults: a review,” Social Science & Medicine, vol. 60,
no. 9, pp. 1987–2010, 2005.

[13] J. P. Mackenbach, I. Stirbu, A.-J. R. Roskam et al., “Socioeco-
nomic inequalities in health in 22 European countries,”TheNew
England Journal of Medicine, vol. 358, no. 23, pp. 2468–2481,
2008.

[14] B. Kuntz and T. Lampert, “Socioeconomic factors and obesity,”
Deutsches Aerzteblatt Online, vol. 107, no. 30, pp. 517–522, 2010.

[15] S. U. Raymond, S. Leeder, and H. M. Greenberg, “Obesity
and cardiovascular disease in developing countries: a growing
problem and an economic threat,” Current Opinion in Clinical
Nutrition & Metabolic Care, vol. 9, no. 2, pp. 111–116, 2006.

[16] M. Leggio, M. Lombardi, E. Caldarone et al., “The relationship
between obesity and hypertension: An updated comprehensive
overview on vicious twins,” Hypertension Research, vol. 40, no.
12, pp. 947–963, 2017.



BioMed Research International 5

[17] D. Aune, A. Sen, T. Norat et al., “Body mass index, abdominal
fatness, and heart failure incidence and mortality: A systematic
review and dose-responsemeta-analysis of prospective studies,”
Circulation, vol. 133, no. 7, pp. 639–649, 2016.

[18] Z. Morrison, A. Douglas, R. Bhopal, and A. Sheikh, “Under-
standing experiences of participating in a weight loss lifestyle
intervention trial: A qualitative evaluation of South Asians at
high risk of diabetes,” BMJ Open, vol. 4, no. 6, 2014.

[19] Z. A. Memish, C. El Bcheraoui, and M. Tuffaha, “Obesity and
associated factors—Kingdom of Saudi Arabia, 2013,” Preventing
Chronic Disease, vol. 11, Article ID 140236, 2013.

[20] S. Alnohair, “Obesity in gulf countries,” International Journal of
Health Sciences, vol. 8, no. 1, pp. 79–83, 2014.

[21] H.-M. Xue, Q.-Q. Liu, G. Tian, L.-M. Quan, Y. Zhao, and G.
Cheng, “Television watching & telomere length among adults
in southwest China,”American Journal of Public Health, vol. 107,
no. 9, pp. 1425–1432, 2017.

[22] M. X. Guerra, P. Bedregal, G. Weisstaub, and M. P. Caro, “Asso-
ciation of physical activity and dietary habits with overweight
in fertile chilean women,” Revista Médica de Chile, vol. 145, no.
2, pp. 201–208, 2017.

[23] A. A. F. Gravena, S. C. R. Brischiliari, T. C. R. Lopes, C. M. D.
Agnolo, M. D. B. Carvalho, and S. M. Pelloso, “Excess weight
and abdominal obesity in postmenopausal Brazilian women: A
population-based study,” BMC Women’s Health, vol. 13, no. 1,
2013.

[24] S. M. Zbikowski, L. M. Jack, J. B. McClure et al., “Utilization
of services in a randomized trial testing phone- and web-
based interventions for smoking cessation,”Nicotine & Tobacco
Research, vol. 13, no. 5, pp. 319–327, 2011.

[25] R. C. Klesges, A.W.Meyers, L. M. Klesges, andM. E. La Vasque,
“Smoking, body weight, and their effects on smoking behavior:
a comprehensive review of the literature,”Psychological Bulletin,
vol. 106, no. 2, pp. 204–230, 1989.
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