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Abstract
Background: Recently obesity has become an epidemic health problem, not only in
western countries but also in developing countries. We aim to provide contemporary
estimates of the prevalence of obesity in Saudi male university students 18 - 20 years of
age. We then compare these estimates to the most recently available estimates observed
in American males of the same age. Methods: In this cross-sectional study, we collected anthropometric and physical fitness data on 293 Prince Sultan University
(Riyadh, Kingdom of Saudi Arabia) male students aged 18 to 20 years. Obesity was defined as a Body Mass Index (BMI) above the 95th percentile of the Centers for Disease
Control (CDC) sex-specific BMI-for-age growth charts for those 18 to 19 years old and
as a BMI greater than 30 for those 20 years old. Data on their American counterparts
were obtained the national Health and Nutrition. Evaluation survey (NHANES). Results: The mean BMI for the Saudi students was 25.7 (SD = 5.99) and the mean Waist
to Height ratio was 0.498 (SD = 0.07). The prevalence of Obesity in Saudi students was
24.2%, 95% CI = (19.3%, 29.0%) and was not significantly different from the proportion of obese among their American counterparts (estimated to be between 16.6%
and 29.3%). Discussion: In terms of obesity, Saudi male students were comparable
to American males of the same age. Knowing that America is one of the most obese
countries in the world, these figures rises some serious concerns about the future
health risks of these students and calls for appropriate prevention programs.
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1. Introduction
Recently obesity has become an epidemic health problem, not only in western countries
but also in developing countries (Abbasi, Brown, Lamendola, McLaughlin, & Reaven,
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2002). The rapid growth of the economy has turned Saudi Arabia into a rich country.
Prosperity means better education and more sedentary office jobs; it also means more
access to fast foods and more adherence to unhealthy eating habits. As a result Saudi
Arabia, just like western countries, has now to deal with obesity, one of the burdens of
rich countries (Al-Rethaiaa, Fahmy, & Al-Shwaiyat, 2010; CDC National Center for
Health Statistics, 2011).
A few studies provided estimates of the prevalence of obesity in the Saudi population
(Al-Nozha et al., 2005; Alsaif et al., 2002, Al-Rukban, 2003; Al-Almaie, 2005). These
studies used different definitions of obesity based on Body Mass Index cut-offs and
highlighted high percentages of overweight and obese young and adult Saudis. In recent
past years, eating habits of young Saudis changed dramatically with the massive presence of American fast food chains in major cities. In rich Saudi Arabia, students have
access to internet, mobile technology and social media, which promotes sedentary life.
Change in diet (more fast food) and less activity, due to more office jobs and extensive
use of technology, are the two major factors contributing to the increase in obesity in
the general population and particularly in adolescents. In this paper, we used the Centers for Disease Control (CDC) sex-specific BMI-for-age growth charts from 2000
(Grummer-Strawn et al., 2010) to define obesity. We aimed not only to estimate the
prevalence of obesity in young Saudi male students, but we also aimed to answer the
question: Are Saudi young male students more likely or less likely to be obese than
Americans of the same age? We also compared Saudi male students to their American
counterparts in terms of Body Mass Index (BMI), Weight, Height, Waist, and Waist to
height ratio (WHR).

2. Methods
2.1. Data Sources
In this cross-sectional study, we collected anthropometric and physical fitness data on
293 randomly selected male students 18 to 20 years of age during their preparatory
years at Prince Sultan University (PSU) in Riyadh, Kingdom of Saudi Arabia. Using a
computer random number generator, the sample was selected from students majoring
in different fields (humanities, engineering and business). The study Protocol was approved by the Research and Translation Center at Prince Sultan University. All participants signed a written informed consent prior to enrollment in the study.
The national Health and Nutrition Evaluation survey (NHANES) is a survey designed to evaluate the health and nutritional status of the United States population
(Freedland et al., 2008). This survey consists of a combination of interviews and physical examinations on a cross-sectional, complex probability sample of the US noninstitutionalized adults and children. Each surveyed person is assigned a numerical weight
that measures the number of individuals in the US noninstitutionalized population that
are represented by that person. We used anthropometric data on the sub-sample of
males 18 to 20 years that attended both interview and physical examination data in the
2011-2012 survey. This subsample consisted on 211 individuals and was representative
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of 7,342,586 American males age 18 - 20 years-subsequently herein referred to as the
US sub-population.

2.2. Measurements
Anthropometric data
Anthropometric data (weight, height and waist circumference) on the Prince Sultan
University (PSU) students were measured by a trained professional. All anthropometric
measurements were taken while the student is in full standing position and wearing
light clothing. Body height was taken to the nearest 1 cm using a stadiometer (Holtain
Ltd., Crymych, UK). Weight was measured to the nearest 100 gram using an electronic
scale (Seca Instruments Ltd., Hamburg, Germany). Waist circumference was performed
at the end of a normal expiration and measured at a level midway between the lowest
rib and the crista iliaca superior. Waist to Height Ratio was calculated by dividing the
waist by Height. Body mass index was calculated as weight in kilograms divided by
height in metres squared.

Obesity
Students aged 18 to 19 years were classified as obese if their BMI was above the 95th
percentile of the Centers for Disease Control (CDC) sex-specific BMI-for-age growth
charts from 2000 (Grummer-Strawn et al., 2010). Students aged 20 years and older were
classified as obese if their BMI was greater than or equal to 30. The same obesity criteria
was used for the US-population.

2.3. Statistical Methods
Prevalence of obesity was defined as the number of obese participants divided by the
total number of participant. Using a conservative estimate of 0.5 for the prevalence a
sample size of 267 was needed to achieve a precision of ±0.06. Prevalence was reported
as the number of cases per 100 individuals. Prevalence estimates of obesity in the US
Male population 18 - 20 years of age, along with the other anthropometric measures,
were obtained using the 2011-2012 National Health and Nutrition Examination Survey.
To take into account the complex sampling design of the NHANES survey we used the
R package “survey” (James et al., 2004) to derive standard errors of estimates for the US
sub-population. Standard errors of the mean differences between the two groups (the
PSU students and the US subpopulation) were obtained as the square root of the sum of
the variances of estimates. Confidence intervals for the means within the two groups
and for the mean differences were obtained as the mean estimates ±1.96 times the
standard error of the estimates.

3. Results
Table 1 shows mean anthropometric measure of PSU students. The mean BMI was
25.7 (SD = 5.99) and the mean Waist to Height ratio was 0.498 (SD = 0.07).
There was no significant difference in the prevalence of obesity between PSU students and the American male population of the same age: in PUS students between 19%
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and 29% were obese; in the American male population (18 - 20 years of age), between
17% and 29% were obese; the difference in the prevalence of obesity between the two
groups was estimated between −6.8% and 9.3%. Aside from Height-American males
were significantly taller than PSU students-we did not observe any significant difference between PSU students and the US male population in terms of Weight, Body Mass
Index, Waist circumference and Waist to height ratio (Table 2). Figure 1 compares the
proportion of PSU students to the proportion of the US male population (18 - 20 years
of age) within each category of the BMI index: all confidence intervals overlapped,
showing no significant differences between the two groups. A similar comparison between the two groups within categories of the waist to height ratio is presented in Figure 2. Here again all confidence intervals overlapped and no significant differences
between the two groups were observed.

4. Discussion
This study provided a direct comparison of a group of Saudi young male students to
their American counterparts. We found no significant difference in the prevalence of
obesity between the participating Saudi male students and the American male population of the same age. Knowing that the United States is the most obese country in the
world, the fact that the prevalence of obesity in participating Saudi students was similar
Table 1. Characteristics of participating Saudi students.
Characteristic

Mean

Standard Deviation

Age in Years

19.2

0.8

Weight in KGs

78.2

19.5

Height in cm’s

174.1

6.3

Waist in cm’s

86.7

12.8

Body Mass Index

25.7

6.0

Waist to Height Ratio

0.498

0.071

Table 2. Age and anthropometric measures; means (with 95% CI’s) within and mean differences
(with 95% CI’s) between PSU students and their American counterparts.
PSU Students

US Population

Difference

Characteristic

Mean

95% CI for
the Mean

Mean

95% CI for
the Mean

Mean

95% CI for
the Mean Difference

Age (in years)

19.2

(19.1 19.3)

19.1

(18.9 19.2)

0.1

(−0.11 0.31)

Weight (Kg)

78.2

(76.0 80.4)

79.9

(77.3 82.7)

−1.76

(−5.27 1.74 )

174.1 (173.4 174.8) 176.3 (175.1 177.5) −2.18

(−3.57 −0.79)

Body Mass Index (Kg/m )

25.7

(25.1 26.4)

25.7

(24.9 26.6)

0.01

(−1.10 1.11)

Waist Circumference (cm)

86.7

(85.2 88.1)

87.6

(85.9 89.4)

−0.97

(−3.27 1.33)

Height (cm)
2

Waist to Height Ratio

0.498 (0.490 0.506) 0.498 (0.487 0.510) −0.001

(−0.014 0.013)
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Figure 1. Proportions (with 95% CI’s) of Saudi students and their American counterparts
within each categories of BMI.

Figure 2. Proportions (with 95% CI’s) of Saudi students and their American counterparts
within each categories of WHR.
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to that of in Americans of the same gender and age, should raise serious concern about
the future health risks these students are exposed to (Ng et al., 2014; R Core Team,
2013; Nguyen et al, 2008). Immediate effort should be put into prevention and information programs that promote exercise and healthy eating among these young students.
The random sample of Saudi students was drawn, for convenience, from one university. Although we did not include students from other universities, our random sample
was taken from students majoring in different fields from humanities to business to engineering. Therefore, we can reasonably assume that our sample is representative of
Saudi students from 18 to 20 years of age. Due to limitations in the available data on the
American participants in the NHANES survey (there was no information on whether
the participants were attending college at the time where the weight and height measurements were taken), we compared our sampled students to average Americans of the
same age, instead of comparing them to American male students of the same age. That
just makes our results more conservative given evidence from previous studies that
found years of education to be negatively correlated with Body Mass index (Marion et
al., 2011). In other words, if we can state that a Saudi male student is as likely to be obese as an average American male of the same age, then we can reasonably state a Saudi
student is not likely to be less obese than a male American student of the same age.
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