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ABSTRACT

Background: The economic transition in Saudi Arabia imposed negative consequences leading to an increase in the prevalence of obesity
and its sequelae. Despite the commitment of high authorities in KSA to combat obesity, so far 25% of Saudis are still obese. The association
between obesity, disordered eating attitude, and body image needs to be addressed. Aim: To explore the relationship between obesity,
eating attitude, and body image satisfaction among students and employees at Princess Nourah University (PNU) and to compare the
different modalities of assessing body weight. Methods: A cross-sectional study using a convenient sampling technique comprised of 550
participants. Obesity was assessed by anthropometric measurements and body composition monitor (BF511). Eating attitude test (EAT26)
was used to determine eating attitude while body image satisfaction score was determined using body shape questionnaire (BSQ).
Results: Around 382 (69.5%) students and 168 employees participated in the study. Obesity was significantly higher among employees (48.2%)
vs students (27.7%) (P < 0.001). Body fat composition showed significant positive correlations ranging from weak-to-moderate (0.13 to 0.44)
with other body measurements for students and employees. The disordered eating attitude was maximized among obese compared to other
BMI groups (P< 0.05). Percentage of disordered eating attitude score correlated positively with BMI: 35.2% vs 52.3% among underweight and
obese, respectively (P=0.001). There was no statistical difference in eating attitudes between students and employees. BSQ score correlates
positively with BMI (P < 0.001), it was 36.73 + 18.68 vs 57.92 + 18.50 for underweight and obese, respectively. The effect of BMI on body
image score was 19.1%. Discussion and Conclusion: Obesity remains a significant health problem among Saudi females. Increased BMI is
associated with increased disordered food attitude and the effect of BMI on body image score was minimal.
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causing prolonged years of disability."! The increased prevalence

Background

of obesity leads to the consumption of the resources of

Obesity is considered a major risk factor for morbidity and
mortality worldwide. Since life expectancy increased, obesity is
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governments and individuals.”! The prevalence of obesity
worldwide accounts for more than 1.9 billion adults.”! Overall, a
local study done in 2013 shows that 28.7% or 3.6 million, Saudis
aged 15 years or older were obese. This prevalence ranged from
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24.1% among men to 33.5% among women. Most of these
people were physically inactive. Despite being one of the easiest
conditions to investigate, identification of overweight/obesity
remains one of the most underdiagnosed and undertreated
conditions.P! Furthermore, in clinical practice the documentation
rate of overweight/obesity among physicians remains very
low."% Although there are different methods to diagnose
obesity, the most common method used is the body mass
index (BMI).'" Other ways of assessing obesity, the so-called
“field methods” include waist circumference,!'? waist-hip

ratio,['?

I skinfold thicknesses,!'"" neck circumference,l'” hip
citcumference,!” and bioelectrical impedance!'™ which ate useful
in clinics and community settings. More sophisticated methods
such as magnetic resonance imaging (MRI) or dual-energy X-ray
absorptiometry, are called “reference measurements” techniques
and are typically only used in research studies to confirm the

accuracy of body measutement techniques.!'”!

Eating attitudes and eating disorders have started to present
a significant health problem. In previous worldwide studies,
unfavorable eating attitudes among university students vary as in
8.7% in Japan, 22.4% in Brazil,"”! 30% in California,* 82.8% in
Mexicol! and 35.4% in Lebanon.”? The range of eating attitude
disorders among university students was found between 4.83%
and 17.1% in studies in Turkey."”) Unfavorable eating attitudes are
the result of a complex interplay of biological features, genetic,
familial features, sociocultural environment, and psychological
factors.”* Eating attitudes of univetsity students are affected by
problems related to friends and distorted body perception .l A
majority of past studies have focused on studying the relationship

between body image, self-esteem, and eating attitudes.?**>**27

Methods

This cross-sectional study was conducted on 550 females in
Princess Nourah Bint Abdulrahman University in Riyadh during
the academic year of 2016-2017. The study included students,
staff members, employees, and workers from different colleges.

Data collection

A total of 600 anonymous self-reported questionnaires were
distributed and 550 were returned. Questionnaires with missing
data or unreliable information were ruled out. The effective
response rate was 91.6%. All participation was voluntary.
The questionnaires were completed under the supervision of
well-trained researchers. To ensure the participants’ privacy, they
were led to a private area to measure height and weight. The study
protocol was approved by the Institutional Ethics Committee at
Princess Nourah Bint Abdel Rahman University.

The data were collected using the demographic data form.
Eating attitude was assessed using the eating attitudes
test (EAT).? Body image satisfaction score was assessed using
the body shape questionnaire (BSQ).® BMI was assessed using
weight and height body composition monitor (BF511)!') and
anthropometric measurements including neck citrcumference,"
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triceps skinfold," waist citcumference, hip circumference, and

[12]

the waist-hip ratiol'” were recorded.

Personal Information Form (demographic data)

This form comprises of questions that evaluate the participants’
age, college, living place, socioeconomic status, and family
condition.

Questionnaire

The students were informed on the objectives of the study as well
as the facts that the forms should be completely and cautiously
filled in, and the acquired data would only be used for scientific
purposes. Moreover, the students verbally expressed their
consents. To increase the number of attendees, the data collection
instruments were applied at the end of the basic applied lessons
and in a classroom environment. The forms were collected by
the researchers after they had been filled in.

Eating attitudes test (EAT)

Completing the EAT-26 yields a “referral index” which depends
on three criteria: 1) the total score based on participants’ answers
to the 26 questions; 2) answers to the behavioral questions which
inquiries about eating symptoms and weight loss, and 3) BMI
calculated from height and weight.

According to this questionnaire, individuals who score 20 or
more should be interviewed by a qualified professional for the
possibility of having an eating disorder.

Body image satisfaction using body shape
questionnaire (BSQ)

This scale measures the concerns related to body shape and is based
upon the concern that body image is a central feature of cating
disorders. This scale consisting of 14 questions that assess body
image dissatisfaction and the experience of feeling fat among people.
The maximum score is 84 points and the minimum score is 14
points. High scores indicate high levels of body image dissatisfaction.

Body weight, height, anthropometric measurements,
and body composition monitor

1-BMI™

The weight and height of the participants were measured,
recorded, and were used to calculate their BMI. Weight
was measured using a digital scale to the nearest 100 g The
participants were asked to wear light clothing, take off their
shoes, and later empty their bladder. Height was measured to
the nearest 0.5 cm. BMI was calculated by dividing weight (kg)
with the square of height (m).

2-Body composition monitor (BF511)"%

BF511 uses the bioelectrical impedance (BI) method to measures
the body fat percentage. Muscles, blood vessels, and bones
contain high water content that conducts electricity easily. Body
fat has little electric conductivity.
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3-Anthropometric measurements

Waist circumference (WC) was measured at the midpoint
between the costal margin and iliac crest in the mid-axillary line,
with the subject standing and at the end of a gentle expiration.
Hip circumference (HC) was measured at the level of greater
trochanters. Waist-to-hip ratio (WHR) was then calculated.'” The
neck circumference (NC) was measured at a point just below
the larynx (thyroid cartilage) and perpendicular to the long axis
of the neck. While taking this reading the subject was asked to
look straight ahead.!"

4-Triceps skinfold (TSF) and mid-upper arm
circumference (MUAC)!"4

Triceps skinfold (TSF) thickness measures the amount of
subcutaneous body fat. It was measured along the midline on
the back of the triceps of the right arm, the midpoint located
between the top of the acromial process (top of the shoulder)
to the bottom of the olecranon process of the ulna (elbow)
was determined. The thickness was measured by grabbing the
skin with the thumb and forefinger, lifting the skin up from the
muscle, applying the calipers, and waiting for 4 s before reading
the calipers. Fat is compressible, so reading the scale before or
after the 4-second delay may affect the results. To measure MUAC,
a measuring tape is wrapped around the mid-upper arm (midway
between the shoulder and elbow) with the left arm bent.

Ethical considerations

Before initiating the study, we requested a written confirmation
of the institution whete the study was conducted and verbal
consent was obtained from all participants.

Data analysis

Analysis of quantitative data by ~test and association of qualitative
variables by the Chi-square test was conducted. A Pvalue of less
than 0.05 was considered as statistically significant.

Results

The present study included 550 females, whose mean age £ SD
was (24.34 £ 7.24) years old. The characteristics of the participants
are shown in Table 1. According to BMI, there were 4 classes;
underweight which included 33 (6%) females, normal weight
which included 236 (42.9%) females, over-weight and obese
which included 149 (27.1%) and 132 (24%), respectively. Figure 1
shows BMI distribution among different participants. There was
a significant difference between the groups of participants in
relation to BMI (P < 0.001). The distribution of BMI classes
among different groups of participants is shown in Table 2.

Several correlations were investigated Table 3. There were
strong positive correlations between BMI with mid-upper
arm circumference (P = 0.001, r = 0.832) and triceps
skinfold (P = 0.001, r = 0.73), moderate positive correlations
were found between BMI with neck circumference (P = 0.001,
r = 0.539), and body composition monitor (P = 0.001, r = 0.420),
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Table 1: Characteristics of participants

Characteristics n (%) Mean age*SD
Participant’s position
Nonhealth colleges 293 (53.3%) 20.39£2.09
Health colleges 89 (16.2%) 20.89+1.41
Employee 168 (30.5%) 33.05+7.32
Work status
Students 382 (69.45%) 20.51£1.96
Faculty and Employee 168 (30.55%) 33.05%£7.32
BMI
Underweight 33 (6%)

Normal weight 236 (42.9%)
149 (27.1%)

132 (24%)

Overweight
Obese

Table 2: Distribution of BMI classes among different
group of participants
BMI Classes n (%)
Normal weight% Overweight% Obese%

Groups of participants

Colleges
Health 25.8% 29.5% 38.6%
Nonhealth 74.2% 70.5% 60.6%
Eating attitude
Good 206 (58.5%) 82 (23.3%) 64 (18.2%)
Unfavorable 85 (42.9%) 50 (25.3%) 63 (31.8%)

The body image

satisfaction score
Satisfied
Unsatisfied

253 (86.9%)
38 (13.1%)

99 (75%)
33 (25%)

64 (50.4%)
63 (49.6%)

BMI
CAtegory
60.0%" Ei0

Percent

Faculty and Others
Work Status

Figure 1: Distribution of BMI regarding work status

while there was a weak positive correlation between BMI and
waist/hip ration (P = 0.001, r = 0.33). Thete wetre weak positive
correlations between body composition monitor with waist hip
ratio (P = 0.004, r = 0.122), neck circumference (P = 0.001,
r = 0.184), mid-upper arm circumference (P = 0.001, r = 0.332),
and triceps skinfold (P = 0.001, r = 0.280).

In this study, there were 33 individuals with estimated
underweight, the mean eating attitude score *+ (SD) of them
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was (14.6 £ 9.77), while the mean for the 236 normal-weight
individuals was (16.67 * 11.65), the mean for 149 overweight
females was (17.71 + 8.78) and that for 132 obese females
was (20.63 £ 10.46). There was a significant difference
(P < 0.001) among the mean score of eating attitude
among individuals with different BMI with an effect size
of 2.7%, the mean eating attitude score of all participants
was (17.78 £ 10.606). There was a significant positive correlation
between the mean of eating attitude score and the BMI class,
Figure 2.

The attitude of participants was classified into a good and
unfavorable attitude, the majority of participants 332 (60.4%)
had a good attitude while 218 (39.6%) had an unfavorable
attitude. The distribution of attitude classes according to BMI
categories is shown in Table 4 and Figure 3. It is shown that
increased BMI has been closely associated with unfavorable
food attitude scores. Regarding the body image score, the mean
+ (SD) of the total score was (45.16 £ 17.73), there was a
significant difference among different BMI groups (P < 0.001)
with an effect size of 19.1%, a mean of (36.72 + 18.68) was
estimated for underweight, (38.35 + 15.78) for normal-weight
individuals, (47.33 * 15.44) for overweight, and (57.01 £ 16.36)
for obese. Association between BMI and total image score is
shown in Figure 4. From the figure, it is shown that there is
a positive correlation between the degree of dissatisfaction
on body image (low self-esteem) and BMI. Correlations were
investigated regarding attitude and the body image satisfaction
score with anthropometric measures, results are shown in
Table 5. Regarding attitude, there was significant positive
correlations between attitude with BMI (P = 0.001, r = 0.188),
body composition monitor (P = 0.001, r = 0.143), neck
circumference (P = 0.032, r = 0.091), triceps skinfold (P = 0.001,
t

0.169), and mid-upper arm circumference (P = 0.001,

r

0.167). Regarding BSQ, there were significant positive
correlations between the body image satisfaction score and all
anthropometric measures.

20.00-

18.00

Mean of TotalAttitude

16.00

14.00

T T
20 30

BMI CAtegory

10 40

Figure 2: Association between BMI and disordered food attitude
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Discussion

The prevalence of overweight and obesity in developing countries
has been estimated to be around 25%. The recognition of the
obesity problem is thus necessary to spot potential threats of
health-related disorders that are considered an economic burden

on society.?!

In KSA, though there has been raised attention to community
health awareness programs, still most of the published researches
have targeted diabetes, breast cancer, and obesity. It is turning
necessary to raise awareness about obesity in KSA. Assessing
the level of knowledge and perception are key elements for

Table 3: Correlations between BMI, body composition
monitor, and anthropometric measures

Anthropometric measures BMI  Body Composition Monitor
Body composition Monitor r=0.426
P=0.000
Waist/hip ratio r=0.330 r=0.122
P=0.000 P=0.004
Neck circumference r=0.538 r=0.184
P=0.000 P=0.000
Mid-upper-arm Circumference 1=0.832 r=0.332
P=0.000 P=0.000
Triceps Skinfold r=0.832 r=0.286
P=0.000 P=0.000
BMI r=0.426
P=0.000

Table 4: Distribution of attitude regarding different BMI

categories
BMI Attitude category Total
Good attitude Unfavorable attitude
Underweight 26 (78.8%) 7 (21.2%) 33 (100.0%)

Normal weight 153 (64.8%) 83 (35.2%) 236 (100.0%)

Overweight 90 (60.4%) 59 (39.6%) 149 (100.0%)
Obese 63 (47.7%) 69 (52.3%) 132 (100.0%)
Total 332 (60.4%) 218 (39.6%) 550 (100.0%)
L attitude
category
80.0% |good atttude
bad atttude
70.0%
60.0%
€
8 50.0%-
a
40.0%
30.0%"
20.0%-

10.0%~

10 20 30

BMI CAtegory

40

Figure 3: Distribution of attitude classes according to BMI categories
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Table 5: Correlations between attitude and the body
image satisfaction score with anthropometric measures

Anthropometric measures Attitude BSQ
Body mass index r=0.188 1=0.454
P=0.000 P=0.000
Body composition Monitor r=0.143 r=0.196
P=0.001 P=0.000
Wiaist circumference r=0.370
P=000
Hip circumference. r=0.360
P=0.000
Waist/hip ratio =0.059 r=0.113
P=0.168 P=0.008
Neck circumference r=0.091 r=0.233
P=0.032 P=0.000
Triceps Skinfold r=0.169 r=0.328
P=0.000 P=0.000
Mid-Upper-Arm Circumference r=0.167 r=0.385
P=0.000 P=0.000
60.00-
55.00
4
°
@
% 50.00-
E
S 45.00-
5
=
40,001
35.001
10 20 30 40
BMI CAtegory

Figure 4: Association between BMI and total image score

adopting healthy behaviors and accepting newly introduced
preventive measures. A recent systematic review in Saudi Arabia
concluded that obesity among children and adolescents is a
significant problem. It is rising “at an alarming rate”.*! In 2010,
the national overall prevalence rates of overweight (23.1%),
obesity (9.3%), and severe obesity (2%) were identified among
children/adolescents.® Another national study reported
that the prevalence of overweight was 15.9% and obesity
was 14.1% in adolescents.” A third study aimed to explore
physicians’ practices with regards to identifying and managing
overweight/obese children and adolescents in the ambulatory
care setting in a tertiary care hospital in Riyadh, Saudi Arabia. It
also compared such practices between primary care providers
and pediatricians.? In our study, we tried to address the problem
among an older age population (university and above), to
investigate the bodyweight assessment modalities and to study
the relation between BMI and eating attitudes and self-esteem.
We hope to improve and achieve a perfect quality healthcare
provision for overweight/obese undergraduate health and
nonhealth colleges’ students.

Journal of Family Medicine and Primary Care

Our study shows that the distribution of BMI classes differs
among different groups of participants. The majority of
nonhealth colleges’ participants tended to have normal weight
and females from health colleges were more prone to be
obese. This could be explained by the nature of the study in
health colleges which tends to be more sedentary compared to
nonhealth colleges.

This study’s main findings are that the majority of participants
had shown a good eating attitude and increased BMI has been
closely associated with unfavorable food attitude scores while
normal weight was more prevalent in individuals with a good
eating attitude.

We studied the correlation between eating attitude score and
anthropometric measures, and we found that there was a highly
significant positive correlation between the eating attitude score
and BMI, mid-upper arm circumference, and triceps skinfold and
with body fat composition and neck circumference.

In our study, the mean eating attitude score (EAT) of all
participants was (17.78 £ 10.66) while in a study done in Turkey,
the mean EAT score was (27.29 + 17.04). In accordance with
previous studies, the mean of the EAT scores reported varied
from 11 to 21.553

The results of the current study also demonstrated that the
majority of participants (60.4%) had good eating attitude
while (39.6%) had unfavorable eating attitude. Compared to the
Turkish study,?” (30.0%) of the nursing students had unfavorable
eating attitudes. This rate is similar to the results of previous

studies wotldwide.['82!:2238:4041

In our study, the majority (86.9%) who reported body image
satisfaction were normal in weight while the majority of
unsatisfied individuals were obese. It is shown in our study
that there is a positive correlation between the degree of
dissatisfaction with body image (low self-esteem) and the BMI
and all other anthropometric measures. This is a valuable finding
as dissatisfaction with weight may contribute to the development
of obesity due to the association with binge eating and abnormal
eating behaviors. Moreover, lower self-esteem can be considered
an important risk factor for eating disorders. Findings from recent

studies have shown similar results.[*>*

To our surprise, 50.4% of the obese participants were satisfied
with their body image which highlights the fact that individuals
by time become more used to higher body weight and are
thus less likely to consider themselves as being overweight. In
addition, the generalized increase in BMI in the population may
have contributed to a normalization of overweight and obesity.
Our results are in conflict with a study done by Trine Eik-Nes
¢t al" which stated that weight dissatisfaction was unrelated to
BMI. Besides, the results of a study done in Turkey™ revealed
that there is no relation between students’ BMI and body image
satisfaction with their eating attitudes. This might be related to
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the characteristics of their samples which were predominantly
first-year students in a nursing college. On the other hand,
several studies revealed a significant relationship between BMI

and satisfaction with eating attitudes.?**!

In the current study, there was a significant positive correlation
between the body fat composition and BMI, waist/hip ratio,
neck circumference, mid-upper arm circumference, and triceps
skinfold. A recent large study conducted in the UK has shown
that the association between BMI and body fat composition
is not practical, especially when BMI is less than 25kg/m?
Another interesting study showed that a greater proportion
of subjects (29%) were considered overweight by body fat
composition compared to 18% by BMLEF#"#!

These findings support the concerns that normal BMI may
conceal underlying obesity characterized by high-fat mass
and low muscle mass. That explains why we suggest that
the accuracy of BMI in diagnosing obesity is defective. The
study emphasizes the need to measure body fat composition
together with BMI. The validation of simple, low-cost
height- and weight-based indexes to assess both body fatness
and thinness is of practical importance for routine clinical
evaluation of body composition.”” Although there ate a lot
of concerns regarding the increasing obesity epidemic, little
is known regarding obesity curricula in medical education.
Medical school family medicine clerkships address common
primary care topics during clinical training. Different studies
have shown that many family physicians feel unprepared
for addressing obesity. A study was conducted in the US
and Canada to evaluate factors related to obesity education
provided during family medicine clerkships as well as identify
future plans regarding obesity education. The study concluded
that there is still a potential need for clerkship directors
and others involved in family medicine education to assess
their own biases regarding obesity and better preparing the
doctors of the future.”” In our study, we aimed to increase
undergraduate medical students’ abilities to assess BMI, body
composition monitor, and anthropometric measurements
together with increasing their ability to sort the obese persons
who have eating disorders that need interventions and
behavioral therapy by using EAT score. Overall, the results of
this study can provide essential data for designing educational
programs to prevent abnormal eating attitudes. Intervention
programs should focus mainly on obesity prevention.

The strengths of the study are its objective assessment of both
participant’s weight and height, The use of instruments with
known reliability and validity, the large population sample of
women with a wide age range, and the inclusion of both students
and employees, in both health and nonhealth colleges.

Several limitations of the present study are to be considered.
The first limitation lies in the study design being a cross-sectional
study that prohibited us from exploring a causal relationship.
Another limitation is that many of our collected data, such as
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diet and physical activity, are self-reported so it is subject to recall
biases. Third, our dietary questionnaire was not assessing the total
caloric intake, so we were not able to judge the effect of specific
food items against caloric intake. Fourth, this study is subject to
a response bias. It is possible that the attitudes and practices of
nonresponders are significantly different than those of responders.
Finally, the study was applied to a female sample group. Therefore,
it cannot be generalized to include all the university students in
Saudi Arabia. Further studies with random sampling and larger
sample sizes from different regions should be conducted.

Conclusion

In conclusion, the present findings suggest that the majority of
participants had shown a good eating attitude and a high level
of body image satisfaction. Overall, findings indicate that there
is a strong association between obesity and unfavorable eating
attitude. There is a positive correlation between the degree of
dissatisfaction with body image (low self-esteem), BMI, and
all other anthropometric measures. There is also a significant
positive correlation between body fat composition and BMI,
and all other anthropometric measures.

Recommendation

We recommend that awareness about the effects of bad eating
attitude on body weight should be generated among the general
population and regular assessment of body weight and body fat
composition in colleges and universities should be emphasized to
decrease the individual and community health hazards of obesity.
Greater attention may need to be given in developing programs
addressing prevention, early intervention or treatment modalities
of obesity. We also recommend that people with obesity or those
who have abnormal bodyweight or anthropometric measures
should be investigated for disordered eating and questioned for the
degree of satisfaction about their body image. Furthermore, the
body composition monitor should be used in the fitness center and
by a dietitian for assessment of weight, BMI, and the amount of fat
and muscle; to guide treatment plan for eating disorder and obesity.

Registration number and place
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