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Abstract

The transition to university is a critical period for establishing lifelong health habits, particularly in
Saudi Arabia, where non-communicable diseases linked to lifestyle are increasingly prevalent. To
address this, our study sought to comprehensively assess lifestyle behaviors, mental health status,
and their combined impact on health-related quality of life (HRQoL) among students at King Khalid
University. We conducted a cross-sectional study between September 2024 and February 2025,
recruiting 865 undergraduates via a two-stage stratified random sampling technique. Data were
collected using a validated online questionnaire that included the FANTASTIC lifestyle and EuroQol
5-Dimension 3-Level (EQ-5D-3L) instruments. Our results indicated a dual health burden, with a
significant proportion of students being overweight or obese (37.6%) and a high prevalence of self-
reported anxiety or depression (55.9%). Although the mean lifestyle score was generally positive,
regression analysis revealed that anxiety/depression was the strongest predictor of a poorer lifestyle
(OR = 294, 95% CI: 2.02—4.28). This study concludes that a profound negative association exists
between mental health, lifestyle, and overall HRQoL, highlighting the urgent need for integrated
wellness policies and support systems within the university setting to address these interconnected
challenges.

Keywords: healthy lifestyle; mental health; health-related quality of life; university students;
FANTASTIC; EQ-5D-3L; Saudi Arabia; public health

1. Introduction

Lifestyle, defined as the composite of an individual's daily habits and behaviors, is a primary
determinant of long-term health and well-being. The World Health Organization (WHO) has
established that unhealthy behaviors—such as poor dietary habits, physical inactivity, and
inadequate stress management—are major modifiable risk factors for the global burden of non-
communicable diseases (NCDs), including cardiovascular disease, type 2 diabetes, and certain
cancers [1,2]. The Global Burden of Disease (GBD) 2021 study continues to highlight these behavioral
factors as leading contributors to premature mortality and morbidity worldwide [3].

The university period is a critical developmental stage where young adults, often living
independently for the first time, establish autonomy and form habits that persist throughout their
lives [4,5]. This transition is frequently accompanied by significant lifestyle changes as students adapt
to new academic pressures, social environments, and personal responsibilities [6]. These stressors can
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negatively impact health behaviors, leading to poor dietary choices, reduced physical activity, and
irregular sleep patterns [7,8].

In the Kingdom of Saudi Arabia, rapid socioeconomic development has precipitated a well-
documented nutritional and lifestyle transition. This shift, characterized by increased sedentary
behaviors and consumption of energy-dense foods, has contributed to a rising prevalence of obesity
and related NCDs, a trend that is increasingly apparent among youth [9,10]. This challenge aligns
with the goals of Saudi Vision 2030, which emphasizes improving public health and promoting
preventive care [11]. University students are at the forefront of this transition, making them a crucial
target population for health promotion efforts [12].

Concurrently, there is growing recognition of the mental health challenges faced by university
students globally [13]. High rates of stress, anxiety, and depression are prevalent in this population,
driven by factors such as academic workload, social pressures, and future uncertainty [14]. Poor
mental health is not an isolated issue; it is intrinsically linked to physical health and lifestyle choices.
For instance, depression is strongly associated with physical inactivity and poor diet quality [15,16],
creating a vicious cycle that degrades overall health-related quality of life (HRQoL) [17].

While previous studies in Saudi Arabia have identified suboptimal dietary habits and
insufficient physical activity among university students [18,19], few have comprehensively examined
the tripartite relationship between lifestyle, mental health, and HRQoL within a single large cohort,
particularly in the southern Asir province. Therefore, this study aims to: 1) assess healthy lifestyle
patterns and BMI status; 2) evaluate the prevalence of mental health problems and overall HRQoL;
and 3) identify the sociodemographic, lifestyle, and mental health factors that predict HRQoL among
students at King Khalid University.

2. Materials and Methods
2.1. Study Design, Setting, and Period

A quantitative, cross-sectional study design was employed to assess the associations between
lifestyle, mental health, and HRQoL at a single point in time. The study was conducted at King Khalid
University (KKU), a major public university in Abha, Asir Province, Saudi Arabia. KKU serves a
diverse student body of over 70,000 students from various socioeconomic and geographic
backgrounds, enrolled in a wide range of scientific and literary disciplines, making it a suitable
setting for this research. Data collection took place over a six-month period from September 2024 to
February 2025 to capture a representative sample across a full academic semester.

2.2. Study Population and Sampling Strategy

The target population comprised all full-time undergraduate students officially registered at
KKU for the 2024-2025 academic year. The sample size was calculated using Raosoft® software,
setting a 5% margin of error, a 95% confidence level, and an estimated 50% prevalence of a “good”
lifestyle based on regional literature. This yielded a minimum required sample of 385. To compensate
for the design effect of multi-stage sampling and to ensure adequate power for subgroup analyses,
the target sample was increased by over 150% to 1060 students.

A two-stage stratified random sampling technique was employed to ensure a representative
sample.

e  Stage 1 (Stratification): The official university registrar’s list of all colleges served as the sampling
frame. Colleges were stratified into two mutually exclusive groups: “Health Colleges” (e.g.,
Medicine, Dentistry, Pharmacy, Applied Medical Sciences) and “Non-Health Colleges” (e.g.,
Engineering, Science, Education, Business, Humanities).

e Stage 2 (Random Selection): A proportionate number of students were selected from each
stratum using a computer-generated simple random sampling algorithm.

Inclusion criteria were: 1) being a registered full-time undergraduate student; 2) being 18 years
of age or older; and 3) providing informed consent to participate. Students on an official leave of
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absence during the study period were excluded. Selected students were contacted via their official
university email address, which contained a unique, non-transferable link to the online
questionnaire. Up to two reminder emails were sent at two-week intervals to non-responders to
maximize the response rate.

2.3. Data Collection Instrument

A structured, self-administered online questionnaire was created using Google Forms and
distributed in Arabic, the native language of the participants. The questionnaire was pilot-tested on
30 students (not included in the final sample) to ensure clarity, flow, and cultural appropriateness.
The instrument consisted of four sections:

e Part 1: Sociodemographic and Anthropometric Data: This section collected data on age
(categorized as 18-20, 21-23, and >24 years), gender, college type, marital status, and monthly
family income. The income cutoff of < 15,000 SAR was chosen based on national survey data to
approximate the median household income [20]. Self-reported height (in cm) and weight (in kg)
were used to calculate Body Mass Index (BMI), categorized according to WHO standards
(Underweight <18.5; Normal 18.5-24.9; Overweight 25.0-29.9; Obese 230.0 kg/m?) [21].

e  Part 2: Lifestyle Assessment: The FANTASTIC Lifestyle Questionnaire, developed by Wilson
and Ciliska, was used [22]. The validated Arabic version of this 25-item tool assesses nine
domains of lifestyle (Family/Friends, Activity, Nutrition, Tobacco/Toxins, Alcohol,
Sleep/Seatbelt/Stress, Type of personality, Insight, Career). Scores range from 0 to 100 and are
categorized as: Excellent (85-100), Very Good (70-84), Good (55-69), Fair (40-54), and Needs
Improvement (0-39). For analytical purposes, these were collapsed into three groups:
“Excellent/Very Good”, “Good”, and “Fair/Needs Improvement”. The questionnaire
demonstrated good internal consistency in this study sample, with a Cronbach's alpha of 0.78.

e  Part 3: Health-Related Quality of Life (HRQoL): The EuroQol 5-Dimension 3-Level (EQ-5D-3L)
instrument was used [23]. The validated Arabic version [24] measures HRQoL across five
dimensions (Mobility, Self-Care, Usual Activities, Pain/Discomfort, Anxiety/Depression), with
three severity levels (no problems, some problems, extreme problems). For bivariate analysis,
these were dichotomized into “No problems” and “Some/Extreme problems”. The instrument
also includes a Visual Analogue Scale (EQ-VAS) where respondents rate their overall health
from 0 (worst imaginable) to 100 (best imaginable).

2.4. Ethical Considerations

The study protocol was approved by the Institutional Review Board (IRB) of King Khalid
University and was conducted in accordance with the Declaration of Helsinki. An information page
preceded the questionnaire, explaining the study's purpose, the voluntary nature of participation,
and assuring participants of the confidentiality and anonymity of their data. It was made clear that
participants could withdraw at any time without penalty.

2.5. Statistical Analysis

Data were coded and analyzed using IBM SPSS Statistics for Windows, Version 26.0 (IBM Corp.,
Armonk, NY, USA). Descriptive statistics (means, standard deviations [SD], frequencies, percentages,
and 95% confidence intervals [CI]) were used to summarize all variables. Bivariate analyses were
conducted using the chi-squared (x?) test to assess associations between categorical variables. To
correct for the risk of Type I errors from multiple comparisons in the analysis of lifestyle categories
against the five EQ-5D dimensions, a Bonferroni-adjusted p-value threshold of p < 0.01 was
considered statistically significant.

A multinomial logistic regression model was built to identify predictors of lifestyle. The "Good"
lifestyle category was chosen as the reference category as it represented the modal (most frequent)
group, allowing for meaningful comparisons with both superior ("Excellent/Very Good") and inferior
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("Fair/Needs Improvement") lifestyle categories. The model building was theory-driven, entering
variables in a hierarchical fashion: Block 1 contained core sociodemographic variables (gender,
college type, income), Block 2 added the key physical health variable (BMI category), and Block 3
added the mental health dimension (Anxiety/Depression from EQ-5D). Variables such as mother's
and father's education, which were significant in the bivariate analysis, were tested in the initial
model but were found to be non-significant after controlling for other covariates and were therefore
removed from the final parsimonious model. Assumption checking was performed; multicollinearity
was assessed using the Variance Inflation Factor (VIF), with all variables having a VIF <2.0, indicating
no issues. The Hosmer-Lemeshow test indicated good model fit (p > 0.05). Potential interaction effects
(e.g., gender x anxiety) were tested but were not significant and thus excluded from the final
parsimonious model. A p-value of < 0.05 was considered statistically significant for the regression
analysis.

3. Results

3.1. Participant Characteristics

Of the 1060 students invited, 865 completed the questionnaire, yielding a response rate of 81.6%.
The demographic, socioeconomic, and anthropometric characteristics of the participants are detailed
in Table 1. The mean age of participants was 21.8 (+2.9) years, with the largest group (46.2%) being
18-20 years old, followed by the 21-23 age group (42.2%). The sample was fairly balanced by gender,
with slightly more females (52.5%) than males (47.5%). The majority of students were enrolled in non-
health colleges (64.3%) and were single (88.1%). A significant majority (68.4%) reported a monthly
family income of less than 15,000 SAR, with 22.1% earning between 15,000-25,000 SAR and 9.5%
earning over 25,000 SAR. With regard to weight status, just over half of the students (54.8%) were of
normal weight. However, a combined 37.6% (95% CI: 35.3%—41.9%) were classified as overweight
(26.2%) or obese (11.3%), indicating a substantial prevalence of excess weight in this population.

Table 1. Sociodemographic and BMI Characteristics of Study Participants (n=865).

Characteristic Category n (%)
Age (years) 18-20 400 (46.2)
21-23 365 (42.2)
>24 100 (11.6)
Gender Male 411 (47.5)
Female 454 (52.5)
College Type Health Colleges 309 (35.7)
Non-Health Colleges 556 (64.3)
Mother's Education lliterate/Primary 181 (20.9)
Intermediate/Secondary 344 (39.8)
Bachelor's or Higher 340 (39.3)
Father's Education Nlliterate/Primary 133 (15.4)
Intermediate/Secondary 371 (42.9)
Bachelor's or Higher 361 (41.7)
Monthly Family Income (SAR) < 15,000 592 (68.4)
15,000 — 25,000 191 (22.1)

> 25,000 82 (9.5)

BMI Category (kg/m?) Underweight (<18.5) 66 (7.6)

Normal weight (18.5-24.9) 474 (54.8)
Overweight (25.0-29.9) 227 (26.2)
Obese (230.0) 98 (11.3)
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3.2. Lifestyle and HRQoL Assessment

The overall mean FANTASTIC lifestyle score for the cohort was 68.9 (SD=12.5), falling into the
"Good" category. The distribution of lifestyle categories was as follows: Excellent (8.7%), Very Good
(24.8%), Good (41.3%), Fair (22.1%), and Needs Improvement (3.1%). The mean self-rated health score
on the EQ-VAS was 81.4 (SD = 16.2), indicating a generally positive perception of health. A significant
positive correlation was observed between the total FANTASTIC score and the EQ-VAS score
(Spearman's r = 0.53, p <0.001), suggesting that better lifestyle habits are strongly linked with higher
self-rated health.

Table 2 presents the distribution of responses on the EQ-5D-3L dimensions. While the majority
of students reported no problems with Mobility (91.1%), Self-Care (96.5%), and Usual Activities
(89.6%), a substantial proportion reported experiencing health issues in other domains. Over one-
third of the students (36.1%) reported having some or extreme problems with Pain/Discomfort. Most
notably, a majority of the students (55.9%; 95% CI: 52.5%-59.3%) reported experiencing problems
with Anxiety/Depression, highlighting a significant mental health burden in this population.

Table 2. Distribution of Responses to EQ-5D-3L Dimensions (n=865).

Dimension Level n (%) 95% Confidence Interval

Mobility No problems 788 (91.1) 89.1% —92.8%

Some / Extreme problems 77 (8.9) 7.2% —10.9%
Self-Care No problems 835 (96.5) 95.1% —97.6%

Some / Extreme problems 30 (3.5) 2.4% —4.9%
Usual Activities No problems 775 (89.6) 87.4% —91.5%

Some / Extreme problems 90 (10.4)  8.5% —12.6%
Pain/Discomfort No problems 553 (63.9) 60.6% —67.1%

Some / Extreme problems 312 (36.1) 32.9% —39.4%
Anxiety/Depression No problems 382 (44.1) 40.7% —47.5%

Some / Extreme problems 483 (55.9) 52.5% —59.3%

3.3. Association Between Variables and Lifestyle

The results of the chi-squared analysis investigating the association between participant
characteristics and the three lifestyle categories are presented in Table 3. A statistically significant
association was found between lifestyle category and college type (p < 0.001). Specifically, a higher
proportion of students from health colleges (38.8%) were in the 'Excellent/Very Good' category
compared to students from non-health colleges (30.6%). Significant associations were also found with
both the Pain/Discomfort (p < 0.001) and Anxiety/Depression (p < 0.001) dimensions of the EQ-5D-
3L. For anxiety/depression, nearly half (47.4%) of the students with no problems were in the
'Excellent/Very Good' lifestyle category, whereas only 22.6% of those with problems fell into this top
tier. Conversely, a third (33.5%) of students with anxiety/depression problems were in the poorest
lifestyle category, compared to just 14.7% of those without such problems. No statistically significant
associations were found between lifestyle category and gender, age, family income, or BMI category
in the bivariate analysis.

Table 3. Association between Participant Characteristics and Lifestyle Categories (n=865).

Lifestyle: Lifestyle: F];liiszele(:;s p-
Variable Excellent/Very Good Improvement value
Good (n=290) (n=357)
(n=218)
Mother's Education 0.028
Illiterate/Primary 51 (28.2) 71 (39.2) 59 (32.6)
Intermediate/Secondary 109 (31.7) 149 (43.3) 86 (25.0)
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Bachelor's or Higher 130 (38.2) 137 (40.3) 73 (21.5)

Father's Education 0.155
Illiterate/Primary 39 (29.3) 58 (43.6) 36 (27.1)
Intermediate/Secondary 115 (31.0) 159 (42.9) 97 (26.1)

Bachelor's or Higher 136 (37.7) 140 (38.8) 85 (23.5)

College Type <0.001
Health 120 (38.8) 135 (43.7) 54 (17.5)

Non-Health 170 (30.6) 222 (39.9) 164 (29.5)

Anxiety/Depression <0.001
No problems 181 (47.4) 145 (38.0) 56 (14.7)

Problems 109 (22.6) 212 (43.9) 162 (33.5)

Significance based on x2 test. Bold indicates p < 0.05.

3.4. Predictors of Lifestyle

The results of the final multinomial logistic regression model predicting lifestyle category are
presented in Table 4. When comparing the 'Excellent/Very Good' category to the reference 'Good'
category, being male (OR=1.58, 95% CI: 1.11-2.25) and being enrolled in a health college (OR=1.65,
95% CI: 1.14-2.39) were significant predictors of a better lifestyle. Reporting problems with
anxiety/depression significantly reduced the odds of being in the top lifestyle category (OR=0.46, 95%
CI: 0.31-0.67). When comparing the 'Fair/Needs Improvement' category to the 'Good' category,
anxiety/depression was the only significant predictor. Students reporting problems with
anxiety/depression had nearly three times the odds of being in the poorest lifestyle category
compared to those with no such problems (OR=2.94, 95% CI: 2.02—4.28).

Table 4. Multinomial Logistic Regression Predicting Lifestyle Category.

: p -
Predictor Comparison Odds Ratio  95% P

(OR) C.L value
111 -
Gender (Male vs. Female) 1.58 905 0.012
1.14 -
College (Health vs. Non-Health) Excellent/Very Good vs. 1.65 239 0.008
Good '
BMI  (Overweight/Obese  vs. o0 0.91 0.65 - 0.580
Normal) ’ 1.27 '
Anxiety/Depression (Problems vs. 031 -
4 .001
No Problems) 046 0.67 <0.00
0.64 -
Gender (Male vs. Female) 0.91 1.9 0.589
. 0.60 -
College (Health vs. Non-Health) Fair/Needs Improvement 0.85 191 0.368
. Good '
BMI  (Overweight/Obese  vs. V8. 00 1.03 075 - 0.852
Normal) ’ 143 '
Anxiety/Depression (Problems vs. 202 -
No Problems) 29 428 0001

Reference categories: Good Lifestyle; Female; Non-Health College; Normal BMI; No Problems with
Anxiety/Depression. Bold indicates p < 0.05.

4. Discussion

This study provides a comprehensive assessment of the intricate relationships between lifestyle,
mental health, and quality of life among university students in Saudi Arabia. The principal finding
is the identification of a dual health burden: a high prevalence of overweight/obesity co-existing with
an alarmingly high rate of self-reported anxiety and depression. While students” overall lifestyle
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scores were generally “Good”, the profound negative influence of poor mental health on both
lifestyle behaviors and HRQoL emerged as the most critical public health challenge in this
population.

The prevalence of overweight and obesity (37.6%) among our student sample is a major concern
that aligns with, and slightly exceeds, figures reported in other regional studies among similar
populations [10,25]. This underscores that the epidemic of excess weight is well-established in the
younger generation, posing a significant future risk for NCDs. However, the most salient finding is
the prevalence of self-reported problems with anxiety or depression, affecting a majority (55.9%) of
students. This rate is substantially higher than that reported in some earlier Saudi studies and is
consistent with the escalating mental health crisis documented among university students globally
in the post-COVID-19 era [13,26]. It represents a significant barrier to both academic success and the
development of a healthy, resilient future workforce, demanding urgent attention from university
administrators and public health policymakers.

Our regression model unequivocally identified poor mental health as the strongest predictor of
an unhealthy lifestyle. This supports the concept of a vicious cycle, where psychological distress may
lead to unhealthy coping behaviors (e.g., poor diet, physical inactivity), which in turn exacerbate
mental health problems and degrade quality of life [15,17]. The odds of having a poor lifestyle were
nearly three times higher for students with anxiety/depression, while the odds of having an excellent
lifestyle were halved. This powerful statistical link highlights the futility of addressing physical
health behaviors like diet and exercise in isolation, without concurrently providing robust mental
health support.

The finding that students in health colleges had significantly better lifestyles is logical and
consistent with other research [19,27], suggesting that health literacy is a key protective factor. This
presents a clear opportunity for intervention: implementing mandatory, practical health education
courses for all students, regardless of their field of study, could be a highly effective, university-wide
strategy to improve health awareness and behaviors. Similarly, the finding that male students
reported better lifestyles aligns with some regional studies, which may reflect socio-cultural factors
influencing higher rates of participation in sports and physical activity among males [18]. This points
to a need for universities to actively promote and ensure equitable access to culturally appropriate
recreational facilities and programs for female students.

While such health literacy and gender-specific initiatives are valuable, addressing the primary
challenge the profound impact of mental health on lifestyle necessitates a move towards a more
structured and comprehensive model of integrated care. One such framework is the Stepped Care
Model (SCM), a patient-centered approach that organizes services in hierarchical steps from the least
to the most intensive based on an individual's needs. A comprehensive scoping review recently
concluded that the SCM is a viable and effective model for delivering primary mental health care.
The model's emphasis on initiating care with low-intensity interventions, such as guided self-help or
digital wellness tools, before "stepping up" to more intensive, face-to-face therapies makes it
particularly suitable for the university context. This structure could provide broad, accessible support
to the large proportion of students reporting psychological distress, while efficiently reserving
specialized resources for those with more severe needs [28].

However, several limitations must be acknowledged. First, the cross-sectional design precludes
causal inference; we can identify strong associations but not prove that poor mental health causes a
poor lifestyle. Second, all data, including height and weight for BMI calculation, were self-reported
and subject to recall and social desirability bias. Third, while KKU is a major university, the findings
from a single institution may not be generalizable to all Saudi universities. Finally, the EQ-5D-3L
provides a broad measure of anxiety/depression but is not a clinical diagnostic tool; it indicates self-
perceived problems rather than a formal diagnosis.
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5. Conclusions

The health and well-being of university students represent a critical investment in the future of a
nation. This study reveals that while students at King Khalid University have some lifestyle strengths,
these are severely undermined by significant challenges in nutrition, physical activity, and, most critically,
mental health. The powerful negative influence of poor mental health on both lifestyle and quality of life
demands a paradigm shift in university health policy, moving from a reactive to a proactive and
integrated model model by implementing a tailored SCM for student wellness. Such a framework would
establish an integrated system of support, beginning with universal, low-intensity services and providing
clear pathways to 'step up' to individualized therapy for students who require it.
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NCDs Non-Communicable Diseases
SCM Stepped Care Model

WHO World Health Organization
References

1.  World Health Organization. Noncommunicable diseases. [Internet]. 2022 Sep 16 [cited 2025 May 10].
Available from: https://www.who.int/news-room/fact-sheets/detail/noncommunicable-diseases

2. LeeIM, Shiroma EJ, Lobelo F, Puska P, Blair SN, Katzmarzyk PT. Effect of physical inactivity on major non-
communicable diseases worldwide: an analysis of burden of disease and life expectancy. Lancet.

2012;380(9838):219-229.

© 2025 by the author(s). Distributed under a Creative Commons CC BY license.


https://doi.org/10.20944/preprints202507.0863.v1
http://creativecommons.org/licenses/by/4.0/

Preprints.org (www.preprints.org) | NOT PEER-REVIEWED | Posted: 10 July 2025 d0i:10.20944/preprints202507.0863.v1

9 of 10

3.  GBD 2021 Risk Factors Collaborators. Global burden of 88 risk factors in 204 countries and territories, 1990—
2021: a systematic analysis for the Global Burden of Disease Study 2021. Lancet. 2024;404(10459):1171-1227.

4. Arnett]]. Emerging adulthood: A theory of development from the late teens through the twenties. American
Psychologist. 2000;55(5):469-480.

5. Shakurnia A, El-Ahmady S. Lifestyle and its associated factors among medical students in the Arab Gulf
countries: A systematic review. | Family Community Med. 2020;27(2):77-88.

6. Pullman AW, Masters R, Zalot L, et al. Effect of the transition from high school to university on the
prevalence of spiritual and religious activities of students. | Adolesc Health. 2009;44(1):81-87.

7. Afolabi A, Owojuyigbe T, Ojo A, et al. Sleep pattern, diet and physical activity among a cohort of Nigerian
undergraduate students. | Health Popul Nutr. 2022;41(1):29.

8.  Al-khani AM, Al-Daghri NM, Al-Amri M, et al. The impact of lifestyle patterns on the academic
performance of medical students in Saudi Arabia. BMC Med Educ. 2019;19(1):30.

9.  Al-Hazzaa HM. Physical inactivity in Saudi Arabia revisited: a systematic review of existing evidence. Int
J Health Sci (Qassim). 2018;12(5):70-84.

10. Al-Daghri NM, Al-Othman A, Al-Attas OS, et al. An overview of the nutritional transition in Saudi Arabia:
consequences and future directions. ] Nutr Metab. 2011;2011:739762.

11. Saudi Vision 2030. Quality of Life Program. [Internet]. [Cited 2025 May 10]. Available from:
https://www.vision2030.gov.sa/v2030/vrps/qol/

12.  Al-Qahtani MF. Lifestyle and mental health of Saudi medical students. ] Taibah Univ Med Sci. 2015;10(1):51-
57.

13.  Stock C, Mikolajczyk R, Bilz L, et al. The mental health of students in Germany: results of the ‘COVID-19
International Student Well-being Study” (CISES). | Affect Disord Rep. 2022;10:100438.

14. Beiter R, Nash R, McCrady M, et al. The prevalence and correlates of depression, anxiety, and stress in a
sample of college students. | Affect Disord. 2015;173:90-96.

15. Jacka FN, O'Neil A, Opie R, et al. A randomised controlled trial of dietary improvement for adults with
major depression (the ‘SMILES’ trial). BMC Med. 2017;15(1):23.

16. Schuch FB, Vancampfort D, Firth ], et al. Physical activity and incident depression: a meta-analysis of
prospective cohort studies. Am | Psychiatry. 2018;175(7):631-648.

17.  White RL, Babic MJ, Parker PD, Lubans DR, Astell-Burt T, Lonsdale C. Domain-specific physical activity
and mental health: a meta-analysis. Am | Prev Med. 2017;52(5):653-666.

18.  Al-Otaibi HH. The pattern of physical activity among female college students in Saudi Arabia. | Egypt Public
Health Assoc. 2013;88(1):23-28.

19. Alsunni AA, Badar A. Association of lifestyle with academic performance of medical students at the
University of Dammam, Saudi Arabia. ] Family Community Med. 2016;23(1):37-42.

20. General Authority for Statistics, Kingdom of Saudi Arabia. Household Income and Expenditure Survey
2018. [Internet]. [Cited 2025 May 10]. Available from: https://www.stats.gov.sa/en/814

21. World Health Organization. Body mass index - BMI. [Internet]. [Cited 2025 May 10]. Available from:
https://www.who.int/health-topics/body-mass-index

22.  Wilson DMC, Ciliska D. Lifestyle assessment: Development and use of the FANTASTIC checklist. Can Fam
Physician. 1984;30:1527-1532.

23.  EuroQol Group. EuroQol--a new facility for the measurement of health-related quality of life. Health Policy.
1990;16(3):199-208.

24. Al-Mutairi K, Al-Mutairi A, Al-Fayz F, et al. The validity and reliability of the Arabic version of the EQ-5D:
a study from Saudi Arabia. Int | Qual Health Care. 2020;32(7):459-464.

© 2025 by the author(s). Distributed under a Creative Commons CC BY license.


https://doi.org/10.20944/preprints202507.0863.v1
http://creativecommons.org/licenses/by/4.0/

Preprints.org (www.preprints.org) | NOT PEER-REVIEWED | Posted: 10 July 2025 d0i:10.20944/preprints202507.0863.v1

10 of 10

25. Memish ZA, El Bcheraoui C, Tuffaha M, et al. Obesity and associated factors--Kingdom of Saudi Arabia,
2013. Prev Chronic Dis. 2014;11:E178.

26. Fawzy M, Hamed SA. Prevalence of psychological stress, depression and anxiety among medical students
in Egypt. Psychiatry Res. 2017;255:186-194.

27.  Al-Rethaiaa AS, Fahmy AE, Al-Shwaiyat NM. Obesity and eating habits among college students in Saudi
Arabia: a cross-sectional study. Nurs Health Sci. 2010;12(3):300-305.

28. Mareya S, Watts MC, Zhao L, Olasoji M. Exploring the Stepped Care Model in Delivering Primary Mental
Health Services-A Scoping Review. International Journal of Mental Health Nursing. 2024;33(6):2026-2042.

Disclaimer/Publisher’s Note: The statements, opinions and data contained in all publications are solely those
of the individual author(s) and contributor(s) and not of MDPI and/or the editor(s). MDPI and/or the editor(s)
disclaim responsibility for any injury to people or property resulting from any ideas, methods, instructions or
products referred to in the content.

© 2025 by the author(s). Distributed under a Creative Commons CC BY license.



https://doi.org/10.20944/preprints202507.0863.v1
http://creativecommons.org/licenses/by/4.0/

