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Abstract

Research has increasingly highlighted the protective effects of fruit and vegetable consumption on
depressive symptoms. However, less research has been examining the importance of relationships
within the specific context of Saudi Arabia. Study aim to examine the relationship between fruit
and vegetable intake and depression in Saudi adults. A total of 598 Saudi male and female adults
residing in Jeddah,Saudi Arabia participated in this cross-sectional study. Participants completed
an online questionnaire on fruits and vegetables consumption and Hospital Anxiety and
Depression Scale to evaluate the presence and severity of depressive symptoms. Daily consumption
of fruits and vegetables is not regular, being vegetables are less consumed than fruits. Regular and
frequent fruit consumption is associated with lower depression severity. Individuals who consume
fruits sometimes or less frequently are more likely to experience higher depression severity.
Regular vegetable consumption is associated with lower depression severity, while fresh vegetable
consumption is not significantly associated with depression severity. Unfrequent and insufficient
intake of fruits and vegetables seems to be related to depression among Saudi adults. Promoting
fruit and vegetable intake could help to mitigating depression symptoms and reduce the risk of
developing depression. Further investigations are needed to demonstrate a potential causal
relationship.
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1. Introduction

Depression is a complex mental health disorder characterized by persistent negative emotions,
thoughts, and behaviors, including sadness, loss of interest or pleasure, feelings of guilt, low self-
esteem, disrupted sleep or appetite, fatigue, poor concentration, and impaired daily functioning [1-
2]. According to the World Health Organization (WHO), approximately 3.8% of the global
population is affected by depression, with higher prevalence rates observed in adults (5.0%) and
individuals over 60 years of age (5.7%) [3]. Currently, depression ranks as the third leading cause
of global morbidity and is projected to become the leading cause by 2030 [4]. The development of
depression is influenced by a multifaceted interplay of social, psychological, and biological factors.
Global studies conducted between 1994 and 2014 have consistently reported higher depression
rates among women and in countries with moderate human development indices (HDI)[5]. For
example, a study conducted in Al-Ahsa, Saudi Arabia, identified education level, gender, and
unemployment as significant risk factors for depression, while no significant associations were
found with age, income, marital status, or residence [6].
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In recent years, growing interest has emerged in the relationship between diet and mental health,
as dietary patterns are increasingly recognized for their influence on brain function, inflammation,
and oxidative stress—all of which play a role in the pathophysiology of depression [7-8].
Specifically, a higher intake of fruits and vegetables has been inversely associated with depression,
suggesting that dietary interventions may offer an effective strategy for improving mental health
outcomes [9]. A large-scale national study in Canada (2011-2022) found that increased
consumption of fresh fruits and vegetables was linked to lower levels of depression and
psychological distress [10]. Additionally, research suggests that these foods may positively
influence serotonin levels in the brain, which contributes to improved mood and psychological
well-being [11]. A plausible explanation for this effect is the high-fiber content of fruits and
vegetables, which has been shown to improve mental status and reduce depressive symptoms by
altering the concentration of neurotransmitters compared to animal-based diets [12] Dietary fiber,
particularly from fruits and vegetables, also influences gut microbiota, enhancing both
immunological and inflammatory processes [13]. Furthermore, the phytochemicals in these foods
help reduce oxidative stress and inflammation, further supporting their potential antidepressant
effects [12,13]. Studies have consistently found a substantial inverse relationship between fiber and
soluble fiber intake and the risk of depression [14]. Compared to an unhealthy diet with limited
fruit and vegetable consumption, a healthy diet rich in these foods is also a good source of folate,
which has been shown to have anti-depressive effects [15]. Low folate levels have been linked to
poor antidepressant response, and folic acid supplementation has been shown to improve the
effectiveness of antidepressants [16]. Additionally, emerging evidence suggests that adequate
vitamin B12 levels may be associated with better treatment outcomes for patients with recurrent
mood disorders [17]. These findings highlight the potential of dietary interventions, particularly
those emphasizing fruits and vegetables, as a valuable adjunct to traditional treatments for
depression.

Although research has highlighted the significant role of diet and nutrition, particularly the
consumption of fruits and vegetables, in the prevention and treatment of depression, there is
increasing recognition that these dietary factors could be incorporated into future intervention
programs for managing depression [17]. A systematic review and meta-analysis by Nour et al. in
Saudi Arabia analyzed 46 relevant cross-sectional studies, encompassing 25,814 participants. The
overall pooled depression prevalence was found to be 37.35 revealing that Almost more than one-
third of Saudi adults had depression [18]. Despite these findings, research in Saudi Arabia
exploring the relationship between fruit and vegetable consumption and depressive symptoms
remains limited, especially given the concerning depression rates in the country. Therefore, this
study aims to examine the association between fruit and vegetable intake and depressive symptoms
in Saudi Arabian adults, offering valuable insights into how dietary patterns may impact mental
health in this population.

2. Materials and Methods

2.1 Study Design and subjects

This descriptive cross-sectional study was conducted between January and May 2024 in
Jeddah, Saudi Arabia. Based on this calculation, the initial sample size was determined to be
600 participants. To account for potential participant dropouts, refusals, and missing data, the
sample size was adjusted by increasing it by 15%, resulting in a final sample size of 690
participants.
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Participants who consented to take part in the study were first provided with an informed
consent form, outlining their rights as participants. They were informed that participation was
voluntary, and they had the right to withdraw from the survey at any time without penalty. The
questionnaire was designed to be anonymous, with no names recorded, ensuring that responses
remained confidential. Participants were assured that their answers would not be shared with
others. The estimated time to complete the questionnaire was 10 to 15 minutes.

Data Collection tool
The study employed self-report online questionnaires to collect data. The questionnaire was
structured into several sections:

Section 1: including sociodemographic characteristics such as gender, marital status,
education level, employment status, monthly income in Saudi Riyals (SAR). It also included
the anthropometric measurements such as weight (Kg) and height (m). These were used to
calculate the Body Mass Index (BMI) (Kg/m?).

Section 2: The second section of the questionnaire was dedicated to assessing the patterns of
fruit and vegetable consumption. This section gathered information for example on the
frequency, and the reasons for low or infrequent consumption. fruit and vegetable
consumption was categorized into three levels: low (once or less per week), moderate (once a
day or 4-6 times per week), and optimal (four or more times per day).

Section 3: Depression Symptoms Assessment
The third section of the questionnaire was designed to assess depression symptoms using the
Hospital Anxiety and Depression Scale (HADS), which has been validated in Arabic [20]. The
HADS, originally developed by Zigmond and Snaith [21]. consists of 14 items—7 for
measuring anxiety (HADS-A) and 7 for measuring depression (HADS-D). Each item is scored
on a four-point Likert scale, ranging from 0 (not present) to 3 (considerable).

The scores for each subscale (anxiety and depression) were summed to yield total subscale
scores, with possible values ranging from 0 to 21. Higher scores indicate higher levels of
anxiety or depression. The severity of symptoms was categorized as follows: Normal (0-7),
Borderline (11-14), and Abnormal (15-21). A score of 8 or higher is considered the cutoff
point that will be suggested by its creators.

Statistical analysis
Statistical analyses were performed using Python version 3.8.8, with the exception of Fisher's
Exact test, which was conducted using R version 4.4.0. Categorical variables were expressed as
count (%). To compare categorical variables across different HADS groups. For comparing two
categorical variables, the Chi-square test was used if the expected count in each cell exceeded 5. If
this assumption was not met, Fisher’s Exact test was used instead. A P-value of less than 0.05 was
considered statistically significant for all tests.

3. Results

The study population consists of 598 participants, mainly females (76.09%) with males making up
23.91%. In terms of marital status, 29.1% are married and 70.9% are unmarried. A large majority
(81.1%) have completed undergraduate or postgraduate education, while 18.9% have only a high
school education. Monthly income distribution shows that 35.62% earn between 5,000 and 10,000
SAR, followed by 23.41% earning less than 5,000 SAR, 20.74% earning between 10,000 and
15,000 SAR, and 20.23% earning over 15,000 SAR (Table 1).
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Tablel: Socio-demographic characteristics of the studied population (n= 598)

Parameter Count (%)
Gender
Female 455 (76.09%)
Male 143 (23.91%)
Marital status
Married 174 (29.1%)
Not married 424 (70.9%)
Education level
High School 113 (18.9%)
Undergraduate & Postgraduate 485 (81.1%)
Monthly income (SAR)
<5k 140 (23.41%)
5k-10k 213 (35.62%)
10k-15k 124 (20.74%)
15k+ 121 (20.23%)

Table 2: presents the analysis of fruit and vegetable consumption patterns among participants.
Regarding fruit consumption, 71.24% (426) of participants reported including fruits regularly in
their diet. The most common barrier to fruit consumption was unaffordability, cited by 14.55%
(87) of participants, followed by a lack of enjoyment, reported by 12.88% (77). Notably, about
two-thirds (64.72%) of participants did not specify any particular reasons for not consuming fruits.
In terms of frequency, 82.94% (496) of participants consume fruits at least once a week.

For vegetable consumption, 70.57% (422) of participants include vegetables regularly in their diet.
Lack of preference was the most common reason for not consuming vegetables, cited by 15.05%
(90) of participants, while 65.72% (393) did not provide a specific reason for their limited vegetable
intake. In terms of frequency, 60.87% (364) of participants reported eating vegetables daily,
followed by 23.41% (140) who consume them more than once a week but not daily. Additionally,
26.25% (157) of participants reported consuming fresh vegetables, while the majority, 73.75%
(441), did not (Table 2).
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Table 2: Fruits and vegetables consumption among the population (n=598)

Factors Count (%)
Fruits Consumption

Sometimes 172 (28.76%)
Always 426 (71.24%)

Reasons for low or infrequent consumption of fruits
Unaffordable to buy

Don't prefer

Enriched with sugar

Allergic to some

Follow low-CHO diet

Others

Fruit consumption frequency
<=3 times/month
At least once/a week

Vegetable Consumption

Never

Sometimes

Always

Reasons for low or infrequent consumption of vegetables
Don't prefer

Unaffordable to buy

Allergic to some

Others

N/A

Vegetable consumption frequency
At least once/a week

More than once/week but not daily
Daily

Fresh Vegetables

No

Yes

87 (14.55%)

77 (12.88%)
38 (6.35%)
5 (0.84%)
4 (0.67%)

387 (64.72%)

102 (17.06%)
496 (82.94%)

68 (11.37%)
108 (18.06%)
422 (70.57%)

90 (15.05%)
26 (4.35%)
10 (1.67%)
79 (13.21%)

393 (65.72%)

94 (15.72%)
140 (23.41%)
364 (60.87%)

441 (73.75%)
157 (26.25%)
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Table 3: Association between fruits and vegetables consumption and depression (n=598)

P-Value

Factors Normal Normal Borderline

Normal Borderline  Abnormal Overall VS VS VS
Borderline Abnormal Abnormal

Fruits Consumption

Sometimes 92 (22.38%) 46 (35.94%) 34 (57.63%) <0.001  0.003 <0.001 0.009
Always 319 (77.62%) 82 (64.06%) 25 (42.37%)
Fruit consumption frequency

<=3 times/month 58 (14.11%) 20 (15.62%) 24 (40.68%) <0.001  0.779 <0.001 <0.001

At least Once/aweek 353 (85.89%) 108 (84.38%) 35 (59.32%)
Vegetable Consumption

Never 0(0.0%)  20(15.62%) 48 (81.36%)

Somatimes 06 (23.36%) 12(9.38%) 0 (0.0%) <0.001F <0.001F  <0.001F  <0.001F
Always 315 (76.64%) 96 (75.0%) 11 (18.64%)

Fresh Vegetables

No 311 (75.67%) 91 (71.09%) 39 (66.1%)  0.22 0.357 0.157 0.604
Yes 100 (24.33%) 37 (28.91%) 20 (33.9%)

F: Fisher’s Exact test
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Table 3 summaries participants distribution according to the frequency of consumption of fruits
and vegetables, and the level of depression. The results show that the "Abnormal™ group consume
fruits less frequently, with 40.68% eating fruits three times or fewer per month, compared to just
14.11% in the "Normal” group. Regular fruit consumption (at least once per week) is most
common in the "Normal” group (85.89%), but significantly lower in the "Abnormal™ group
(59.32%), with both differences statistically significant (P < 0.001). Overall, fruit consumption is
associated with depression severity: 77.62% of participants in the "Normal™ group report frequent
fruit intake, dropping to 64.06% in the "Borderline™ group, and 42.37% in the "Abnormal™ group.
Regarding vegetable consumption, 81.36% of participants in the "Abnormal™ group report never
eating vegetables, significantly higher than the "Borderline” (15.62%) and "Normal” (0%) groups
(P <0.001). While 66.1% of the "Abnormal” group do not consume fresh vegetables, this is slightly
lower than the "Normal™ (75.67%) and "Borderline™ (71.09%) groups, though the difference in
fresh vegetable intake is not statistically significant.

4. Discussion

The aim of this study was to investigate the relationship between fruit and vegetable consumption
and depressive symptoms among adults in Saudi Arabia. By exploring this connection, the research
aims to provide deeper insights into how dietary habits, particularly the intake of fruits and
vegetables, may influence mental health outcomes within this specific population. Understanding
these dietary patterns could offer valuable implications for public health initiatives and
intervention strategies aimed at improving mental well-being, especially in regions where
depression rates are a growing concern.

The study's findings emphasize that infrequent and irregular consumption of fruits and vegetables.
This fact, reduced fruit and vegetable consumption was previously among Saudi in several samples
and age groups such university students and women [22,23]. The findings of this study suggest
that majority of participants incorporate fruits and vegetables into their diets, with fruit
consumption being slightly more prevalent than vegetable consumption. However, barriers such
as cost and lack of enjoyment seem to hinder greater fruit intake, highlighting the importance of
addressing these factors in dietary interventions. The higher frequency of vegetable consumption
among participants is encouraging, but the significant proportion (26.25%) who consume fresh
vegetables points to a potential gap in access to fresh produce, which could be related to issues
like availability or affordability. These patterns indicate the need for targeted educational programs
and public health campaigns to address the underlying barriers to fruit and vegetable consumption,
particularly focusing on affordability and taste preferences, to promote healthier dietary habits.
The results from the present study suggest a clear and significant relationship between the severity
of depression and the frequency of fruit and vegetable consumption. Participants in the
"Abnormal™ depression group showed notably lower fruit consumption compared to those in the
"Normal™ group, with the frequency of fruit intake decreasing as depression severity increased.
This pattern supports existing literature that links poor dietary habits, including insufficient fruit
and vegetable consumption, with higher levels of depression [19]. Specifically, the lack of
vegetable consumption is most pronounced in the "Abnormal™ depression group, where a
significant majority (81.36%) report never eating vegetables. This is concerning, as regular
vegetable consumption is associated with improved mental health outcomes. Although the
difference in fresh vegetable intake between the groups was not statistically significant, the overall
trend indicates that individuals with more severe depressive symptoms are less likely to consume
both fruits and vegetables regularly. These findings underscore the potential role of dietary
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interventions in managing depression, suggesting that improving fruit and vegetable intake could
be an effective strategy for enhancing mental health, particularly for those with more severe
depressive symptoms. With this regard, observational studies have shown a negative linear
relationship between fruit and vegetable intake and the likelihood of depression. Specifically, an
increase of 100 grams of fruit or vegetables consumed was associated with a 3% decrease in
depression risk in longitudinal studies, and up to a 5% decrease in depression risk in cross-sectional
studies [14].

One of the key limitations of this study is the reliance on self-reported dietary intake, which may
introduce recall bias and potentially affect the accuracy of the data. Since participants may not
always remember or accurately report their consumption habits, this could lead to
misrepresentation of their actual fruit and vegetable intake. Additionally, as an observational study,
it cannot establish definitive causal relationships between diet and depression. The use of a
convenience sampling technique further limits the generalizability of the findings to the broader
population, as the sample may not fully represent the diversity of the general Saudi population.
Despite these limitations, the study provides valuable insights into the relationship between fruit
and vegetable consumption and depression among Saudi adults, contributing important knowledge
that could inform future research and public health strategies in the region. Conclusion Unfrequent
and insufficient intake of fruits and vegetables seems to be related to depression among Saudi
adults. These findings emphasize the potential of dietary interventions that focus on increasing
fruit and vegetable intake as a means to mitigate depression symptoms and reduce the risk of
developing depression. Encouraging the consumption of these nutrient-rich foods could be a
valuable addition to existing strategies for improving mental health and overall well-being. Further
investigations are needed to demonstrate a potential causal relationship.
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