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Abstract
Background

The prevalence of obesity has increased over the years, resulting in multiple physical and psychological
health issues that impact the quality of human life. Numerous Western studies have linked obesity and
depression, but few studies have investigated this correlation among the Saudi population. Hence, this study
assesses the correlation between obesity and depression among the general population of Saudi Arabia.

Methods

To conduct this cross-sectional study, we used an electronic questionnaire obtained from previous studies
and included the patient health questionnaire-9 (PHQ-9) to assess the study sample for depression. We
enrolled 766 Saudi adults in our study. The data obtained from the participants was analyzed with IBM SPSS
software using the chi-square test, Fisher’s exact test, ANOVA, and binary logistic regression.

Results

The majority of the participants were female (n = 391, 51%), aged between 18 and 25 years (n = 498, 65.0%).
In terms of BMI, 18.3% were obese (n = 140). Regarding depressive symptoms assessment, 30% showed mild
depression, making this the most prevalent category. Moderate depression was represented by 22.6% of the
participants. The highest mean depressive symptom score was seen in the obese group (BMI > 30.0), with a
mean score of 10.04 (SD = 6.9).

Conclusion

A significant correlation was detected between the highest mean depressive symptom score and obesity, and
psychological disorders or chronic disease also showed a significant association with depression.

Categories: Psychiatry, Epidemiology/Public Health, Internal Medicine
Keywords: diet and depression, obesity complications, obesity medicine, obesity risk, risk of depression

Introduction

Obesity and overweight are defined as the accumulation of excessive fat in various parts of the body, leading
to multiple health issues that impact human life [1]. Several diseases result from obesity and overweight,
including hypertension, diabetes, numerous cancers, and cardiovascular diseases [2]. Many countries suffer
the consequences of the increasing prevalence of high BMI and its associated mortality. High BMI is
associated with adverse health outcomes and places a financial burden on the population [3,4].

The incidence rate of obesity has dramatically increased, and it is now considered a worldwide health issue
[5,6]. The rate of obesity in the Middle East (24.5%) is similar to the rates in European populations such as
the United Kingdom (22.9%) and Germany (26.3%). The prevalence of obesity in Saudi Arabia is 23% (males:
23.1% and females: 24.2%) [7]. The high incidence of obesity in Middle Eastern countries is primarily caused
by unhealthy behavioral habits, including a sedentary lifestyle, an unhealthy Westernized diet, lack of
exercise, and other cultural and social factors [8].

In addition to the physical health impact, obesity may have psychological effects [9]. Western studies have
shown a positive association between obesity and depression, with women more significantly associated
with this relationship than men [10]. Research has also revealed that depression is positively associated with
abdominal obesity, and some studies have demonstrated the causal relationship between depression and
obesity [11,12].
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In one Saudi study, mild to moderate symptoms of depression were found among the majority of the obese
participants, and 41.7% of the depression cases were reported among obese individuals [13]. However, the
association between obesity and depression has been investigated primarily in Western studies. There are
limited studies of this association in the Saudi population, and the need for further research is highlighted
by the impact of obesity on global public health, as established in the literature. This study addresses the
research gap by investigating the presence of depressive symptoms among obese adults in Saudi Arabia.

Materials And Methods

Study design and ethical considerations

This cross-sectional study gathered data from the Saudi population using an electronic questionnaire made
on Google Forms. The study was conducted in July 2024 after receiving ethical approval from the Biomedical
Ethics Committee at the College of Medicine, Umm Al-Qura University, Makkah, Saudi Arabia (approval
number: HAPO-02-K-012-2024-10-2218). The study was conducted according to the principles of the
Declaration of Helsinki.

Study criteria

All adults aged 18 years or older living in Saudi Arabia were included in the study. However, non-Saudi
residents and those who are using psychiatric medications were excluded due to their possible impact on the
accuracy of the study scale results.

Sample size calculation

According to the size of the Saudi population reported by the Saudi General Authority for Statistics, we
calculated our sample size to be at least 385 using Epi Info software v2.1 (CDC, Atlanta, Georgia), considering
the confidence interval as 95% and the level of significance (p-value) as 5%. We distributed the survey to 822
individuals using a convenient sampling technique, and 766 met our inclusion criteria and agreed to
participate.

Study tool

A structured self-administered online questionnaire was designed using a Google Drive questionnaire
template with the latest updated version. The questions were derived from reviewed literature and previous
studies [14,15]. Contact information of the corresponding author was added at the beginning of the survey to
address any problems or questions, and study consent was obtained from the participants. The questionnaire
was divided into two parts. The first part gathered participants' sociodemographic data and categorized
respondents according to their BMI, and the second part contained the validated Arabic version of the
Patient Health Questionnaire-9 (PHQ-9), which aims to assess depression symptoms among the participants
[15].

Statistical analysis

A comprehensive statistical analysis of the dataset was conducted, encompassing descriptive and inferential
methodologies. A descriptive analysis was performed to summarize participants’ demographic
characteristics, which include age, gender, and other details. The chi-square test and Fisher’s exact test were
used to determine the association between categorical variables. One-way ANOVA was used to establish the
depression score differences between BMI categories. Subsequently, binary logistic regression was used to
find the adjusted predictors for major depression. All statistical analyses were executed using IBM SPSS
software, version 29 (IBM Corp., Armonk, NY).

Results

The majority of participants were female (n =391, 51%), aged between 18 and 25 years (n = 498, 65.0%). Most
participants resided in the Eastern (n = 207, 27%) and Southern (n = 190, 24.8%) regions of Saudi Arabia.
Participants’ marital status was predominantly single (n = 499, 65.1%), and the highest educational level
achieved by most was an undergraduate degree (n =517, 67.5%). A significant portion of participants had an
average monthly income of £10,000 SAR (n = 506, 66.1%) and had five or fewer family members benefiting
from this income (n = 464, 60.4%). Regarding BMI, 41.6% were classified as normal (n = 319), while 18.3%
were obese (n = 140). The majority did not report any chronic disease (n = 679, 88.6%) or psychological
disorders (n = 706, 92.2%) (Table I).

Frequency, N (%)

Female 391 (51.0%)
Gender

Male 375 (49.0%)

18-25 years 498 (65.0%)
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Age

Area of residence

Marital status

Education

Average monthly income

Number of family members benefiting from income

BMI

Years with BMI = 30 kg/m2

Chronic disease

Diagnosed with psychological disorder

Use psychiatric medicines

TABLE 1: Sociodemographic and other parameters of participants (n = 766)

26-30 years
31-35 years
36-40 years
41-45 years
46-50 years
>50 years
Eastern
Southern
Central
Western
Northern
Single
Married

Divorced/Widowed

Secondary school
Undergraduate
Postgraduate
<10,000 SAR
>10,000 SAR

<5

>5

Underweight
Normal
Overweight
Obese

BMI is not 30/Don't know
<10 years

>10 years

No

Yes

No

Yes

No

43 (5.6%)
39 (5.1%)
37 (4.8%)
49 (6.4%)
57 (7.4%)
43 (5.6%)
207 (27.0%)
190 (24.8%)
166 (21.7%)
139 (18.1%)
64 (8.4%)
499 (65.1%)
256 (33.4%)
11 (1.4%)
15 (2.0%)
194 (25.3%)
517 (67.5%)
40 (5.2%)
506 (66.1%)
260 (33.9%)
464 (60.6%)
302 (39.4%)
106 (13.8%)
319 (41.6%)
201 (26.2%)
140 (18.3%)
535 (69.8%)
133 (17.4%)
98 (12.8%)
679 (88.6%)
87 (11.4%)
706 (92.2%)
60 (7.8%)

766 (100.0%)

Table 2 shows the assessment of participants’ depressive symptoms. A total of 206 participants (26.9%)
never experienced a lack of interest or pleasure in doing things, while 352 (46.0%) experienced this on
several days, and 83 (10.8%) experienced this on almost every day. Feeling upset or hopeless was absent in
223 participants (29.1%) but was present on several days in 363 participants (47.4%) and daily in 69
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participants (9.0%). Sleep difficulties were not an issue for 237 participants (30.9%), but 259 (33.8%) faced
them on several days, and 146 (19.1%) faced them almost daily. Feeling tired or inactive was reported by 351
participants (45.8%) on several days and 145 participants (18.9%) nearly every day. A total of 222
participants (29.0%) never experienced a lack of appetite or binge eating, while 280 participants (36.6%)
suffered this on several days and 120 participants (15.7%) almost daily. Feelings of failure affected 89
participants (11.6%) almost daily, while difficulties concentrating troubled 81 participants (10.6%) every day.
Moving, speaking slowly, or restlessness was reported by 198 participants (25.8%) on several days. Thoughts
of dying or self-harm were present in 125 participants (16.3%) on several days and daily in 33 participants

(4.3%).

Lack of interest or pleasure in doing things

Feeling upset, depressed, or hopeless

Difficulties in falling asleep, staying asleep, or sleeping too much

Feeling tired or lack of activity

Lack of appetite or binge eating

Feeling dissatisfied with yourself or feeling like a failure

Difficulties concentrating on things, such as reading the newspaper or watching
television

Moving or speaking very slowly to the point of being noticeable or restlessness
and inability to settle down

Thinking it would be better to die or thinking about harming oneself in some way

TABLE 2: Assessment of depressive symptoms among participants (n = 766)

Several Half of the  Almost
Never
Days Days Everyday

N (%) N (%) N (%) N (%)
206 352
26.0%) (46.0%) 20 (16:3%) 83(10.8%)
( ) ( )
223 363
e |y | RS | EEEE)
( ) ( )
237 259
30.9%) (33.8% 124 (16.2%) 146 (19.1%)
( ) ( )
123 351
16.4%) (45.8%) 47 (19:2%) 145 (18.9%)
( ) ( )
222 280 ., 0
200%) (36.6%) 14 (188%) 120(15.7%)
( ) ( )
376 221 . o
aoi | gy | ERUAER) SRR
( ) ( )
358 239

88 (11.5%)  81(10.6%)
(46.7%)  (31.2%)
445 198

66 (8.6%) 57 (7.4%)
(58.1%)  (25.8%)
573 125

35(4.6%) 33 (4.3%)
(74.8%)  (16.3%)

Figure I shows the distribution of depression levels among participants based on the PHQ-9 scale. It
indicates that 29.6% of participants exhibit minimal or no depression, suggesting that nearly one-third of
the population experiences little to no depressive symptoms. However, a substantial portion (30%) reports
mild depression, making it the most prevalent category. Moderate depression affects 22.6% of the
participants, indicating more pronounced symptoms. Moderately severe depression is observed in 11.7% of
the participants, while severe depression, characterized by the most intense symptoms, affects 6.1% of the
population.
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11.7% (n=90)

® Minimal/No Depression

® Mild Depression

M Moderate Depression

i Moderately Severe Depression

M Severe Depression

FIGURE 1: Overall depression level among participants based on PHQ-9
scale

PHQ-9: Patient health questionnaire-9.

Table 3 and Figure 2 show the differences in depressive symptom scores based on BMI categories among the
776 participants. The mean depressive symptom score was highest in the obese group (BMI > 30.0), with a
mean score of 10.04 (SD = 6.9). The underweight group (BMI < 18.5) had a mean score of 9.00 (SD = 6.1), and
the overweight group (BMI = 25.0-29.9) had a mean score of 8.81 (SD = 5.7). Participants with a normal BMI
(18.5-24.9) had the lowest mean depressive symptom score (8.10; SD = 5.8). The overall mean score for
participants was 8.76 (SD = 6.1). A significant difference in depressive symptom scores across different BMI
categories was observed, with a significant value of 0.017, indicating that BMI is significantly associated
with the severity of depressive symptoms in this population.

N Mean (SD) F Statistics Sig. Value?®
Underweight (<18.5) 107 9.00 (6.1)
Normal (18.5-24.9) 325 8.10 (5.8)
Overweight (25.0-29.9) 203 8.81(5.7) 3.399 0.017
Obese (230.0) 141 10.04 (6.9)
Total 776 8.76 (6.1)

TABLE 3: Difference of scores of depressive symptoms based on BMI (n = 776)

2ANOVA.

Note: p < 0.05 is significant.
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FIGURE 2: Boxplot showing depression score difference based on BMI
level

Table 4 shows the association between depression levels and various sociodemographic and health-related
features using univariate analysis. Gender showed no significant association with depression levels, as
females (60.1% minimal to mild and 39.9% moderate to severe) and males (59.7% minimal to mild and
40.3% moderate to severe) had similar distributions (p = 0.917). However, age was significantly associated
with depression (p < 0.001), with younger participants (18-25 years) having a higher prevalence of moderate
to severe depression (47.6%) than participants above 50 years old (20.9%). Area of residence also showed a
significant association (p = 0.016), with participants from the Eastern region more likely to have minimal to
mild depression (66.2%) than those from the Western region (53.2%). Marital status was another significant
factor (p < 0.001), with single individuals having a higher prevalence of moderate to severe depression
(47.5%) than married individuals (27.0%). Monthly income was significantly associated with depression
levels (p = 0.018), with those earning less than 10,000 SAR more likely to have moderate to severe depression
(43.1%) than those earning more (34.2%). Other factors, including education, number of family members,
BMI, and chronic disease, did not show significant associations with depression levels. However, being
diagnosed with a psychological disorder was strongly associated with higher levels of depression, with 80.0%
of those diagnosed experiencing moderate to severe depression (p < 0.001).

Depression
Chi-Square Sig.
Minimal to Mild (N, Moderate to Severe Statistics Value
%) (N, %)
Female 235 (60.1%) 156 (39.9%)
Gender 0.011 0.917@
Male 224 (59.7%) 151 (40.3%)
18-25 years 261 (52.4%) 237 (47.6%)
26-30 years 28 (65.1%) 15 (34.9%)
31-35 years 26 (66.7%) 13 (33.3%)
Age 36-40 years 29 (78.4%) 8 (21.6%) 37.073 <0.0012
41-45 years 36 (73.5%) 13 (26.5%)
46-50 years 45 (78.9%) 12 (21.1%)
>50 years 34 (79.1%) 9 (20.9%)
Eastern 137 (66.2%) 70 (33.8%)
Southern 124 (65.3%) 66 (34.7%)
e 6 eahEes Central 87 (52.4%) 79 (47.6%) 12.242 00162
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Marital status

Education

Monthly income

Number of family members

BMI

Years with a BMI 2 30 kg2

Chronic disease

Diagnosed with psychological
disorders

Western 74 (53.2%) 65 (46.8%)
Northern 37 (57.8%) 27 (42.2%)
Divorced/Widowed 10 (90.9%) 1(9.1%)
Single 262 (52.5%) 237 (47.5%) 34.191 <0.001°
Married 187 (73.0%) 69 (27.0%)
10 (66.7%) 5 (33.3%)
Secondary school 119 (61.3%) 75 (38.7%)
0.563 0.9052
Undergraduate 306 (59.2%) 211 (40.8%)
Postgraduate 24 (60.0%) 16 (40.0%)
<10,000 SAR 288 (56.9%) 218 (43.1%)
5.604 0.0182
>10,000 SAR 171 (65.8%) 89 (34.2%)
<5 272 (58.6%) 192 (41.4%)
0.829 0.3622
>5 187 (61.9%) 115 (38.1%)
Underweight 63 (59.4%) 43 (40.6%)
Normal 205 (64.3%) 114 (35.7%)
6.165 0.1042
Overweight 118 (58.7%) 83 (41.3%)
Obese 73 (52.1%) 67 (47.9%)
BMI'i t 30/Don't
15 NOLSIBONE 322 (60.2%) 213 (39.8%)
know
3.544 a
<10 years 72 (54.1%) 61 (45.9%) ity
>10 years 65 (66.3%) 33 (33.7%)
No 414 (61.0%) 265 (39.0%)
2.746 0.0972
Yes 45 (51.7%) 42 (48.3%)
No 447 (63.3%) 259 (36.7%)
43.202 <0.0012
Yes 12 (20.0%) 48 (80.0%)

TABLE 4: Association between depression level and different features including BMI (univariate

analysis)

@ Chi-square test.

b Fisher's exact test.

Note: p < 0.05 is significant.

Table 5 shows the results of the multivariate analysis, identifying the adjusted predictors of severe and
major depression. Gender was not a significant predictor, with males showing no strong evidence of
increased risk (p = 0.175, OR = 0.779). However, age was a significant negative predictor (p < 0.001, OR =
0.738), indicating that older participants were less likely to experience severe depression, and younger
patients were more likely to have severe depression. BMI and the number of years with a BMI of 30 kg/m? or
more did not show significant associations with depression severity (p = 0.202 and p = 0.707, respectively).
Area of residence and marital status were not significant predictors (p = 0.546 and p = 0.782, respectively).
Higher education did not significantly influence the likelihood of severe depression (p = 0.949, OR = 1.011).
However, monthly income over 10,000 SAR was associated with a higher likelihood of severe depression (p <
0.001, OR = 1.397). Chronic disease emerged as a significant predictor, with those having a chronic disease
being likelier to suffer from severe depression (p = 0.016, OR = 1.886). The presence of a psychological
disorder was the strongest predictor, showing a very high association with severe depression (p < 0.001, OR =
6.682).
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95% CI
B Sig. Exp (B)

Lower Upper
Gender (Male) -.250 75 779 .543 1.117
Age (Years) -.304 .000 .738 .645 .845
BMI .091 .202 1.095 .952 1.260
No. of years with BMI = 30 kg? -.091 .707 913 567 1.469
Area of residence .086 .546 1.090 .824 1.441
Marital status (married) .052 .782 1.053 728 1.524
Higher education .01 949 1.011 728 1.403
Monthly income (>10,000 SAR) .334 .000 1.397 1.167 1.673
No. of family members benefit from income -.045 .706 .956 756 1.209
Chronic disease (Yes) .634 .016 1.886 1.125 3.161
Psychological disorders (Yes) 1.899 .000 6.682 3.375 13.229
Constant -1.052 .062 .349

TABLE 5: Adjusted predictors of severe and major depression (multivariate analysis)

Binary logistic regression analysis. Exp (B): Odd’s ratio.

Note: p < 0.05 is significant.

Discussion

Multiple Western studies have demonstrated an association between obesity and depression [10]. This
associated results from the conditions’ shared biological pathways and the intersecting pathophysiology that
eventually negatively impacts health and quality of life [16,17].

We assessed the correlation between obesity and depression among the Saudi general population. The chi-
square test did not show a significant association between obesity and depression in the study. However, the
highest mean depressive symptom scores were reported by obese, underweight, and overweight participants,
respectively. Hence, abnormal alterations in BMI levels correlate with increased severity of depressive
symptoms. Similarly, most depression cases reported in a study conducted in Jeddah were found among
overweight (19.5%) and obese (41.7%) individuals [13]. Moreover, a study conducted in the eastern province
of Saudi Arabia found a significant association, with 41.7% of obese participants showing moderate to severe
depression [14].

An Australian study conflicted with these findings, reporting lower percentages of depression among
overweight (12%) and obese (23%) participants [18]. The variations of the significance and the degree of
association between obesity and depression among different populations could be due to not excluding
those who use psychiatric and non-psychiatric medications that could be associated with variability in the
severity of depressive symptoms and alterations in body weight [19,20]. Therefore, future studies should
ensure precise methodology, especially regarding inclusion and exclusion criteria, to enable researchers to
investigate the causal relationship between obesity and depression.

Other factors could contribute to the increase in depression incidence. The present study found no
statistically significant association between depression and chronic diseases. However, the multivariate
analysis revealed that chronic disease was a significant predictor, as individuals with chronic disease are
more likely to experience severe depressive symptoms. Significant associations were detected between
hypertension, diabetes mellitus, and depression [13]. A previous study revealed a significant association
between diabetes, hypertension, obesity, and depression [21]. These findings necessitate further
investigations to identify and analyze these factors, as they could increase depression prevalence among the
Saudi population.

A recent systematic review found that more than one-third of Saudi adults suffer from depression [22]. In
our study, 30% of the survey respondents had mild depression, and 22.6% had moderate depression, whereas
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only 29.6% of the participants showed minimal or no depression. These findings align with a study that
reported moderate to severe depression among 29.7% of participants [13]. Additionally, a prior study
observed that 34.8% of participants suffered moderate to severe depression [14].

Moreover, 18.3% of our respondents were obese, and 26.2% were overweight. A similar study also reported
figures of 26.4% obese and 30.5% overweight [14], and another Saudi study found 38.4% obesity and 44.2%
overweight prevalence [23]. Henceforth, interventions that alleviate obesity should be encouraged with the
aim of improving mental health and decreasing the prevalence of depression among the Saudi population.

Strengths and limitations

To the best of our knowledge, this is the first nationwide survey in Saudi Arabia to include participants from
all the country's provinces and use multiple statistical and analytical tests to look for correlations between
obesity and depression. Nevertheless, the study could be limited by possible recall bias since the study
questionnaire was self-reported. Moreover, the randomization of the study sample could be affected due to
the sampling technique used. Therefore, further studies with more stringent methodologies and more
randomized sampling techniques are needed to support the evidence of the existence of the association
between obesity and depression and to identify the causal relationship between them.

Conclusions

The impetus for this study arose from the growing public health concern of the co-occurrence of obesity and
depression. We assessed the correlation between obesity and depression among the Saudi population,
finding a significant correlation between obesity and the highest mean depressive score. Other factors were
significantly associated with depression, including having a psychological disorder and suffering from
chronic disease. Further studies using more stringent methodologies and a wider sample size are
recommended to support the current evidence of the association between obesity and depression and to
enhance interventions that improve BMI in an attempt to mitigate the severity of depressive symptoms and
improve mental health.
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