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Abstract
BACKGROUND: Mood disorders such as generalized anxiety disorder (GAD), obsessive-compulsive disorders, 
and other mental disorders could be due to obesity which is a prevalent condition among majority of population 
nowadays, whereas changes in anxiety level of individuals are also thought to have an influence on body mass 
index (BMI).

AIM: The objective of the study was to investigate the relationship between BMI and anxiety status among Ahlia 
University students.

METHODS: A total of 80 male and female students from different colleges of Ahlia University were included in our 
study. Their ages ranged between 18 and 25 years old with different BMI. The students were asked to fill a (GAD 7 
scale) questionnaire related to anxiety level; their BMI was calculated.

RESULTS: There was a significant relationship between BMI and anxiety status (negative correlation) (p < 0.019).

CONCLUSIONS: We concluded that BMI is inversely proportional to anxiety level, the reduction in BMI level is linked 
with elevated anxiety level and vice versa.
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Introduction

Anxiety can be defined as a mood state in 
which feelings of fear predominate, and the fear itself 
is out of proportion to any threat. It can be associated 
with physical symptoms, which may include fast pulse 
rate, palpitations and sweating, shaking, pins, and 
needles [1].

Anxiety results in altered behavioral responses, 
patient’s outcomes, and physiological functioning 
by triggering changes in the immune system and 
neuroendocrine functioning, which interact with health 
status and health behavior [2].

One of the major causes of mortality and 
morbidity in the United States is considered to be 
depression and anxiety which eventually leads to 
impaired social function and quality of life-related to 
health; these psychological conditions result in social 
impairment affecting an individual’s desire of going out 
and meeting people [3].

Body weight adjusted for height is often used 
instead of the measurement of adipose tissue mass to 
evaluate individuals or populations for obesity. Such a 

measure that is widely used nowadays is Quetelet’s 
index, known as body mass index (BMI), which is body 
weight in kilograms divided by height in meter square 
(kg/m2). Different studies show that BMI is a convenient 
measure of adiposity, given that body weight and 
height are simple, inexpensive, safe, and practical 
measurements to obtain [4], [5].

BMI correlates reasonably well with laboratory-
based measures of adiposity for population studies and 
is extremely practical in most clinical settings [6].

Obesity involves abnormal accumulation 
of body fat, which causes systemic consequences 
leading to increased risk of several diseases such as 
diabetes. The World Health Organization consultation 
defined obesity as a chronic disease that is so 
common in both developed and developing countries 
that it is replacing the more traditional public health 
concerns, such as undernutrition and infectious 
diseases [7], [8].

In a study conducted in Bahrain about the 
prevalence of obesity in Bahrain showed that the 
number of overweight and obese individuals including 
children and adults has increased to significantly high 
levels during the past two decades, the reason for that 



� Tantawy et al. Relationship between Body Mass Index and Anxiety Status

Open Access Maced J Med Sci. 2020 Feb 15; 8(B):20-25.� 21

was thought to be mostly due to the sedentary lifestyle, 
the lack of physical activity and possibly the unhealthy 
diet [9].

Around the world, obesity has been associated 
with several causes of mortality. Evidence from a recent 
review of 97 articles (including 37 in the United States) 
showed that obesity (BMI ≥30.0) is associated with 
higher all-cause mortality risk [10], [11].

Obesity is considered a chronic disease in the 
same way as hypertension (HTN) and atherosclerosis. 
The etiology of obesity is an imbalance between the 
energy gained from food and the energy produced by 
the body as the energy gained far exceeds the energy 
produced by the body and in consequence, the energy 
remained unused is stored in the body as fat cells 
leading to increased body weight [12].

In 2007–2008, the prevalence of obesity was 
32.2% among adult men and 35.5% among adult 
women while in 2013–2014 was 35.0% among men 
and 40.4% among women.

The prevalence of obesity (BMI≥ 30), among 
US adults, increased from approximately 23% in 1990 
to 31% in 2000 [13], [14].

Previous research suggests that obesity 
might be significantly related to mood or anxiety 
disorders [15].

Obesity has been rapid spread among 
children and adults during the past two decades. 
Obesity can cause a variety of physical illnesses 
such as HTN, diabetes mellitus, and coronary heart 
disease but also there are links of obesity to mental 
disorders which may lead to depression and other 
psychological disorders. However, existing information 
on the relationship between obesity and depression is 
inconsistent. Some studies show that obese people 
are at higher risk to get depression, but other studies 
reported the opposite [16].

There is a conflicting evidence regarding 
the relationship between BMI and anxiety which 
classification of BMI has a greater risk of developing 
anxiety symptoms; our study aimed to investigate the 
relationship between BMI and anxiety, which helps 
to identify a modifiable risk factor for psychological 
disorders.

Methods

Participants

A total of 80  male and female students 
participated in this study. These subjects were recruited 
from different collages of Ahlia University. The study 
included healthy participants aged above 18  years 
who agreed to sign the consent form. Exclusion 

criteria include pregnant women, student’s undergone 
surgery recently, and students taking medications 
for psychological disorders or pathological condition 
that affects their anxiety status. This study is cross-
sectional non-experimental research study designed 
to investigate the relationship between BMI and 
anxiety status among students of Ahlia University. 
Before any commencement of the study trial (baseline 
measurements and operation), written consent was 
obtained from all the participants. All data obtained and 
assessed during the period of study trial was kept highly 
confidential. Participants were free to withdraw from the 
research study anytime they wanted.

Instruments

•	 Generalized anxiety disorders (GAD)-7 scale: 
It is a reliable scale used to measure the level 
of GAD

•	 Weight scale: To measure the weight of the 
participants, we used Nevica weight scale

•	 Height scale: To measure the height, we used 
Detecto stadiometer.

Procedure

Participants (both male and female) were 
gathered from Ahlia University, and they were explained 
about the purpose and procedure, and they were 
handed a written consent. Following the completion 
of the consent, the questionnaires were distributed 
among the volunteers; examiners were there to help 
them if they had any questions or doubts. Once the 
participant finished completed the questionnaires, their 
height and weight measurements were taken. Later, 
the BMI and anxiety scores were calculated by the 
examiners, and statistical analysis was performed to 
obtain the results.

Questionnaire

It is scale frequently used to measure the level 
of GAD. The scale consisted up of seven questions 
asked from the participants, and later on, the scores 
were given based on the answer. The values of GAD-7 
scale ranged from 0 to 21. The classification was as 
follows: 0–4: Minimal anxiety, 5–9: Mild anxiety, 10–14: 
Moderate anxiety, and 15–21: Severe anxiety were 
classified. The assessment is made by the total score 
of all the seven items. GAD-7 scores range from 0 
to 21, with scores of _5, _10, and _15 representing 
mild, moderate, and severe anxiety symptom levels, 
respectively [17].

The GAD-7 scale which is used to monitor 
the level of GAD and accessing its level of severity in 
research as well as clinical practice is considered to be 
a valid. A study concluded that GAD-7 scale is a reliable 
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tool and shows construct, factorial, and procedural 
validity. Its optimized sensitivity was 89% and specificity 
was 82% [18].

GAD: One of the chronic and prevailing 
conditions among adults is considered to be GAD, 
although it is still poorly understood. Excessive worrying 
about a situation and anxiety are common symptoms of 
GAD; however, the clinicians not necessarily recognize 
them as symptoms of psychological disorder. GAD 
usually starts from young adolescents, and its risk is 
increased with age, it is less associated with females 
than males [19].

If the period of excessive worrying persists 
6  months or more, it is characterized as GAD and 
is not limited to particular circumstances. The most 
crucial symptoms of GAD include fatigue, restlessness, 
irritability, disturbed sleep, difficulty concentrating, 
and muscle tension; if three of them show up, it is 
characterized as GAD [20].

Anxiety disorders mainly show its onset before 
age of years, and the onset pattern of GAD is not the 
same as it is for anxiety disorders, rates for GAD are 
highest in middle-aged people and less prevalent 
during adolescence and young age [21].

Weight

Subjects were intended to stand over the 
center of the scale platform facing the examiner, look 
straight and the hand at the side until the examiner 
recorded the readings.

Height

Position of the subject

Height of the subjects was measured using 
stadiometer, subjects were instructed kindly to remove 
his\her shoes, stand with their feet flat on the center 
of the base plate, feet together, and heels against the 
rod. The subjects back were straight as possible, their 
arms hanging loosely by their sides and facing forward. 
Then, we moved the subjects head so that the Frankfort 
Plane is in a horizontal position (i.e.,  parallel to the 
floor). Then, we instructed the subject to keep their 
eyes focused on a point straight ahead and to breathe 
in deeply, and then stadiometer headpiece was lowered 
firmly on top of the head. Then, we asked the subject to 
step forward, after that, we looked at the bottom edge 
of the head plate cuff and record the reading of the 
subject’s height.

BMI

The weight and height were used to calculate 
the BMI of each subject which is defined as the 
individual’s body mass.

Statistical analysis

All of the data obtained were tabulated and 
inserted in the SPSS program “Statistical Package 
for the Social Sciences” (v.20; Lead Tech; Chicago) to 
perform the statistical analysis. Descriptive analysis 
was used to calculate the mean, standard deviation, 
and percentage. In addition, Pearson correlation test 
was used to investigate the relation between BMI and 
anxiety status. p < 0.05 (level of significance) indicates 
a significant difference while p > 0.05 indicates no 
significant difference.

Results

A total of 80 students from different colleges 
at Ahlia University included in this study. Their ages 
ranged between 18 and 25 years old. Out of these 80 
students, there were 31 males and 49 females.

The total number of subjects and their 
respective percentages was classified, according to 
their BMI as underweight, normal, overweight, and 
obese. The maximum number of subjects (i.e.,  45%) 
had normal BMI, 19 out of 80 subjects (i.e.,  23.75%) 
were classified as obese. Over obese subjects were 
only five and made up the least percentage (i.e., 6.25%), 
as shown in Table 1.

Table 1: The percentages of different classifications of BMI 
among all subjects
Variable BMI classifications Overweight Obese

Underweight Normal Class 1 Class2 Class3
No of subjects 6 36 19 8 6 5
Percentages % 7.5 45 23.75 10 7.5 6.25
BMI: Body mass index.

Table 2 shows the number of students having 
various anxiety levels ranging from minimal anxiety to 
severe anxiety. The majority of students among male 
and the female were with mild anxiety, i.e.,  11 males 
and 17 females. Very few students among males and 
females were found to have severe anxiety levels.

Table 2: Scores of anxiety level in both male and female subjects
Anxiety level No. of males No. of females
Minimal anxiety 6 8
Mild anxiety 14 20
Moderate anxiety 11 17
Severe anxiety 1 3

The mean value of the BMI was 26.03 ± 
7.47. The minimum value of BMI was 16.4, while the 
maximum was 49.31, as shown in Table 3.

Table 3: The mean, standard deviation, minimum and maximum 
values of BMI and anxiety level
Variables n Minimum Maximum Mean±Standard deviation
BMI 80 16.4 49.31 26.03±7.47
Anxiety level 80 0 16 8.51±3.72
BMI: Body mass index.

The mean value of the anxiety level was 8.51 
± 3.72. The minimum value of the anxiety level was 0, 
while the maximum was 16, as shown in Table 4.
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The current study showed a negative linear 
correlation (r = −0.26) between the BMI and anxiety 
levels. Moreover, p = 0.019 indicates a significant 
relationship between BMI and anxiety status, as shown 
in (Table 3).

In this study, it was observed that six subjects 
were underweight (four subjects had moderate and two 
subjects had mild anxiety level). There were 36 subjects 
with normal BMI (six had minimal anxiety, 14 moderate, 
one severe, and 15 subject with mild anxiety level). For 
overweight students, the anxiety level was as follows, 3 
– severe, 10 – mild, and 6 – moderate anxiety. Nineteen 
students were classified as obese (seven students with 
mild, eight with minimal, and four with moderate anxiety 
levels).

Discussion

A total of 80 males and females participated in 
this study. Their ages were between 18 and 25 years 
old (20.3 ± 2.2) with different BMI. These subjects were 
recruited from different colleges of Ahlia University.

Our study found a negative linear correlation 
(r = −0.26) between BMI and anxiety status. p = 0.019 
indicates a significant relationship between BMI and 
anxiety level. The maximum number of subjects (45%) 
had normal BMI, 19 out of 80 subjects (23.75%) were 
classified as obese. Class III obesity subjects were only 
five and made up the least percentage (6.25%). The 
majority of students among male and the female were 
with mild anxiety (11 males and 17 females). Very few 
students among males and females were found to have 
severe anxiety level.

McCaulay et al. (1988); Crisp and McGuiness 
(1976); and Ross (1994) [22], [23], [24] support our 
study. This negative correlation may be due to the 
following reasons:

McCaulay et al. [22] suggested that men 
judge a smaller body frame to be less preferable than 
a larger, more muscular one. In addition, lower body 
weight appears to be associated with a poorer body 
image than does heavier body weight among men. As 
some men consider a smaller body undesirable, a view 
that may be reinforced by societal standards, this might 
partially explain our findings for the males.

From a psychiatric point of view, both extremes 
of BMI are associated with mental disorders as eating 
problems (eating too much or eating too little) and 
changed physical activity (increased or decreased) are 

both considered core symptoms of major depressive 
disorder [25].

Crisp and McGuiness [23] conducted on 
middle-aged subjects (men and women) of the general 
population and found that obese people are at much 
lesser risk of developing anxiety as compared to 
underweight.

A long term, large prospective study that was 
done by Lawlor et al. (2007) [26] on middle life (45–
64 years old) individuals showed that high BMI levels 
were inversely associated with the risk of future hospital 
admission for anxiety symptoms.

Ross (1994) [24] concluded that there is no 
direct relationship between being overweight and 
depression in most groups.

Furthermore, Han et al. [27] found that there 
is no overall association between obesity and mental 
health disorders using the short form-36 health survey 
(SF-36), which is a patient-reported survey.

In addition, Terracciano et al. [28] evaluated the 
link between weight and personality states; the results 
of the personality assessment have shown that the 
underweight individuals have a tendency to be anxious, 
vulnerable, depressed, angry, and hostile.

A variety of adverse psychosocial 
consequences of obesity have led to the assumption 
that obese subjects have higher rates of anxiety as 
compared to normal healthy weighed individuals [29].

Simon et al. [30] mentioned that several 
community surveys which have been carried out in the 
United States and Canada have found the relationship 
between obesity and depressive symptoms, history of 
depression, and measures of psychological distress. 
Anxiety symptoms have shown moderate positive 
associations with obesity in community and clinic samples.

According to Luppino et al., (2010) [31], 
depression and obesity are two health issues that 
are increasing in prevalence worldwide, and both 
have a negative impact on human health status. 
The fact that they are both causing an increased risk 
of cardiovascular disease, a potential relationship 
between depression and obesity has been presumed 
and thought to be existent and has repeatedly been 
studied and examined.

Istvan et al. [32] mention that several studies 
claim the relationship of obesity with psychological 
disorders to be dependent on gender, as the relationship 
appears to be significant in woman and insignificant in 
men.

In a study, that was done to evaluate the 
association between personality aspects and body 
weight,  authors concluded that obese individuals had 
more impulsiveness and low self-discipline [33].

Furthermore, Zhao et al. [34] showed that there 
is a high prevalence of obesity worldwide and there is 

Table 4: The mean, standard deviation, minimum and maximum 
values of anxiety level
Variable n Minimum Maximum Mean±Standard deviation
Anxiety level 80 0 16 8.51±3.72
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a high risk of developing psychological disorders from 
obesity, whereas on the other hand, there are some 
studies which find no relation of anxiety to obesity or 
a negative correlation in men. Therefore, the accurate 
results regarding this issue are not yet known.

Due to the stigma of obesity, especially toward 
obese women the society pressures them with negative 
feedback and labels them with being “fat” which leads to 
the development of negative emotion and anxiety [35].

Impulsive individuals often switch between 
restricting their food intake and periods of uncontrolled 
eating. Moreover, changes in appetite are one of the 
main characteristics of depression and psychological 
disorders [25], [36].

Obese people usually face discrimination in their 
daily lives and at work. They have a lower socioeconomic 
status, a lower self-esteem, and enjoy a less social 
support. All these things can lead to mood disorders 
or emotional stress, which may accumulate with time 
leading to the development of mental disorders [37].

Conclusions

One of the most common psychological 
disorders that could inversely affect the human being 
is increased anxiety level. This condition can lead to 
social impairment and reduced work production among 
individuals. Many studies suggested that weight gain 
occurs from an increase in anxiety symptoms, including 
social isolation and sedentary lifestyle.

At the end of this scientific study, it is concluded 
that there is a significant negative correlation between 
BMI and anxiety level. This study concluded that BMI is 
inversely proportional to the anxiety status.

Limitations

The limitations of this study included small 
sample size, and the majority of the subjects were 
normal BMI; therefore, there was a shortage in subjects 
who were underweight or obese. Another limitation may 
be the current study concentrated on the relationship 
between BMI and anxiety status, while many other 
factors were not assessed in the current study 
outcomes. Another limitation is using the convenience 
sampling of Ahlia University only.
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