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Background: Rising rates of chronic conditions among Saudi youth underscore the need for early prevention. Using a public-health
lens focused on demographic, academic, and lifestyle influences, this study investigates the risk and protective factors for chronic
disease among students at the University of Ha’il to guide youth-centered health policies and long-term wellbeing initiatives.
Methods: A cross-sectional survey was conducted among 10,775 undergraduate students studying in bachelor’s degree programs at
Ha’il University, Saudi Arabia. Descriptive analyses were used to assess demographic characteristics, academic status, health status,
and health-related lifestyles. Multiple logistic regression models were applied to determine which demographic, academic, and health-
related lifestyle factors significantly predicted chronic disease among university students.

Results: The overall prevalence of chronic diseases was 16.2% (n = 1748). Among chronic diseases, diabetes was the most prevalent
6.8% (n = 731), followed by migraines 5.4% (n = 583), heart disease 2.0% (n = 217), hypercholesterolemia 1.9% (n=201), and others
0.1% (n = 16). The results showed that younger, female, and married students had greater odds of developing chronic disease. Among
the study-related variables, academic level, Grade Percentage Average (GPA), missed lectures, and intention to withdraw were
significantly associated with chronic diseases. Among psychological variables, high stress levels significantly increased the odds of
having chronic disease [AOR = 9.87 (95% CI: 8.01-11.34), p < 0.001]. Students with unhealthy lifestyles were more likely to have
chronic diseases than those with a healthy lifestyle [AOR = 2.60 (95% CI: 2.33-2.90), p < 0.001].

Conclusion: The 16.2% prevalence of chronic health conditions among university students is a notable public health concern within
this typically healthy population. Demographic and academic vulnerabilities were further intensified by modifiable lifestyle behaviors
which showed strong associations with chronic disease prevalence thus findings imply prioritizing student health through culturally
grounded interventions.
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Introduction

Youth health is an important factor in determining a country’s progress in socioeconomic development indicators, and
those suffering from chronic disease at this age may develop multiple physical and mental health impairments at a later
age. Public health experts foresee that chronic diseases among young populations are among the emerging most serious
public health challenges. Approximately 10-30% of youth globally are already living with chronic medical conditions
and are at heightened risk for long-term negative health outcomes. They argue that current prevention approaches are
insufficient."* Chronic disease prevalence among university students in Saudi Arabia and other Arab countries a critical
public health concern, given its potential to disrupt developmental trajectories and heighten disability risk in adulthood.’
While global public health frameworks, including the World Health Organization (WHO), define youth as individuals
aged 1024 years," this boundary is not universal. In Saudi Arabia, undergraduate students commonly fall within the
18-30-year range due to later university entry, preparatory programs, and extended academic pathways.
Developmentally, many individuals in this age group continue to experience transitional characteristics associated with
youth, such as incomplete economic independence and evolving health behaviors. Therefore, for the purposes of this
study, youth has been conceptually defined as university-enrolled young people aged 18-30 years, reflecting both the
local demographic reality and the extended period of psychosocial transition relevant to chronic disease risk.

Premature death caused by Non-Communicable Diseases (NCDs) in several Arab countries is as high as 20%.° A
research report based on the 2018 Saudi Arabian household survey demonstrated a high prevalence of chronic diseases at
the national and regional levels in adult populations and has warned about the negative implications of chronic disease on
well-being and quality of life in Saudi Arabia.® Most of the previously published literature from Saudi Arabia reported
the rates of prevalence and mortality associated with chronic diseases in older populations.®’ Currently, there is limited
empirical evidence available on adolescent population, that demonstrate an increase in the occurrence of various chronic
diseases such as (hypertension, diabetes, asthma, and arthritis) among youth in Arab countries.® One recent study from
Saudi Arabia reported a 12% cumulative rate of obesity, asthma, anxiety, and conduct disorders among Saudi
adolescents.” A systematic review based on 21 observational studies from the Northern Borders Province (NBP) in
Saudi Arabia reported that the total prevalence of chronic health problems among people in this region is up to 61%."°
Few studies that were included in this systematic review focused on the mental and behavioral health of male and female
adolescents. The prevalence of obesity among male teenagers was 30% and approximately 56% screened positive for
depression and anxiety symptoms. The rate of eating disorders among the female adolescents was 25.5%. This systematic
review pointed towards the existing gap in the empirical literature that restricts the calculation of accurate estimates of
the prevalence of various other chronic diseases among subpopulations in Saudi Arabia.

In the past decade, Saudi population as a whole and particularly, young adults rapidly adopted the unhealthy life
habits of modern cultures such as increased consumption of fast food, intake of processed food items, more engagement
in online activities.'' Teenagers avail restricted opportunities of mobility in daily life activities due to the non-preference
for use of stairs and walkways and frequent use of various types of vehicles even for shorter distances.'? Moreover,
traditional dietary practices in Saudi Arabia continue to include ceremonial foods and culturally acceptable food items
are often high in sugars, refined carbohydrates, and salted baked items.'> The persistence of these energy-dense,
nutrient-poor eating patterns that are combined with broader lifestyle risk factors actually contributes substantially to
the rising burden of NCDs such as hypertension and risk for other cardiovascular diseases in youth.'"* One of our own
previous research found that unhealthy behaviors of young students significantly predicted sub-optimal health.'®

Academic environments play a significant role in shaping youth health, with growing evidence linking academic
pressures, performance demands, and school engagement to chronic disease risk. Theoretically, the biopsychosocial
model suggests that academic stressors such as heavy workloads, competitive grading, and limited time for physical
activity can trigger physiological stress responses that contribute to long-term metabolic, cardiovascular, and mental
health vulnerabilities.'® Empirically, research shows that students with chronic health conditions often face academic
challenges, including frequent absences and reduced academic performance, which can reinforce stress and unhealthy
coping behaviors. One study finding demonstrated that chronic illnesses like asthma are strongly associated with

increased school absenteeism, which in turn affects academic success and may exacerbate stress-related health risks.'’
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Further evidence indicates that multiple behavioral risk factors (MBRFs) such as physical inactivity, poor diet,
smoking, and risky alcohol use are associated with poorer academic performance among university students. A large
study of medical students found that clustering of these risk factors was inversely associated with academic achievement,
with students exhibiting three or more risk behaviors earning significantly lower grades and distinctions.'® This suggests
a bidirectional relationship as academic pressures may contribute to unhealthy behaviors, while these behaviors further
impair academic performance and elevate chronic disease risk.

Additionally, young people with chronic conditions often engage in risky behaviors at rates similar to or higher than
their healthy peers, compounding their vulnerability. This highlights the importance of analyzing the independent and
cumulative impact of various factors such as demographic, academic variables and lifestyles in the development of
chronic health conditions in youth.

The high prevalence of suboptimal health and NCDs among youth may threaten progress towards the 2030 Agenda
for Sustainable Development in Saudi Arabia, which includes the target of reducing premature deaths from NCDs by
one-third by 2030. This may also hinder the achievement of one of the goals of Saudi Vision 2030: to increase life
expectancy from 75 to 80 by 2030. People with chronic health conditions experience poor financial health and squeeze
valuable household and government budgets and resources spent on healthcare. The long-term negative impact of chronic
diseases on youth is a repercussion of the formation of human capital. University-aged populations suffering from
chronic diseases with a high frequency of sick leave absences may restrict them from accumulating the knowledge, skills,
and optimal health status needed to achieve their full potential as productive members of the society.

The Saudi Public Health Authority, in collaboration with the World Bank, underscores the importance of evidence-
based planning, prioritizing prevention, multisectoral engagement, and a life course perspective that supports health from
early adulthood onward. Within this national vision, scaling up lifestyle-focused interventions to curb noncommunicable
diseases (NCDs) is considered a central strategy. To ensure effectiveness, existing health promotion and preventive
medicine frameworks require adaptation based on regional empirical evidence that identifies modifiable risk factors
affecting young people’s current and future health. Consequently, there is a clear need for contemporary region-specific
data on the prevalence of chronic diseases among youth and the determinants that shape these outcomes. Using
regionally representative survey data conducted to assess health status of youth population in Ha’il region of Saudi
Arabia, the objectives of the current study were to:

(1) To assess the prevalence of chronic diseases among university students living in the Ha’il region of Saudi Arabia.
(2) Examine demographic, academic, and lifestyle factors as predictors of chronic diseases among university students.

Our first objective addressed key questions such as: What percentage of university students suffer from chronic diseases
living in the Ha’il region of Saudi Arabia? What are the epidemiological, academic, and lifestyle factors associated with
chronic diseases among university students in the Ha’il region? These regional-level estimates of chronic diseases are
important for determining the need for preventive actions tailored to address specific epidemiological factors at the
population level and to control the negative impacts of adverse health at the individual and community levels. The second
objective was to identify whether specific lifestyle factors are associated with chronic health conditions among young
adults. Examining differences in health by key demographic characteristics, academic variables, and lifestyle factors is
critical for designing tailored multilevel interventions and meeting the needs of those who are at the greatest risk for
chronic diseases.

Material and Methods
Study Design, Population, and Study

The present study employed a descriptive and analytical population-level cross-sectional analysis to assess the prevalence
and predictors of chronic diseases among undergraduate students at Ha’il University. The investigation was conducted at
the institutional level, targeting all enrolled undergraduate students during the May—June 2023 academic session. This
broad sampling frame was selected to generate comprehensive evidence on disease patterns and associated demographic
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and lifestyle determinants within a large and diverse student population. Details regarding the overall sampling frame and
participant recruitment procedures have been described in our previously published article on lifestyle and Suboptimal
Health Status (SHS) among the same student cohort.'> However, in this analysis, we included all participants, including
those with chronic diseases, who were excluded in the previous analysis.

Data was collected using a structured, close-ended questionnaire designed to capture information on chronic disease
history, lifestyle behaviors, and academic characteristics. The instrument was administered exclusively online to ensure
wide reach across students studying in different regions and to minimize social desirability bias that may arise in
face-to-face settings. Students received standardized invitations containing a secure survey link, information about the
study purpose, confidentiality assurances, and instructions for voluntary participation. They completed the questionnaire
independently using their personal devices, ensuring privacy and reducing interviewer influence.

A total of 11,875 undergraduate students were invited to participate, of whom 10,775 completed the survey, yielding a
high response rate of 90.5%. The online mode of administration facilitated efficient data collection from a geographically
dispersed student body and supported the reliability of self-reported responses. While the present analysis focuses
specifically on chronic disease prevalence and its predictors, it draws from the same dataset used in our earlier
publication on lifestyle behaviors and SHS. The current study extends that work by examining additional health
outcomes and applying a more targeted analytical approach to identify risk and protective factors relevant to chronic
disease prevention among young adults in Saudi Arabia. The same recruitment infrastructure, sampling frame, and data
collection period form the foundation of the current study, enabling methodological continuity and allowing this analysis
to extend the earlier work by focusing specifically on chronic disease prevalence and its predictors within the same
well-defined cohort.

Inclusion and Exclusion Criteria
To ensure the validity of the collected data, the following criteria were followed for inclusion of the research participants:

1. Respondents must be enrolled as undergraduate students at the University of Ha’il.
2. The age of respondents must be at least 18 years.
3. Respondents must agree to participate after reading the informed consent.

Participants who did not meet the inclusion criteria were excluded from this study.

Ethical Considerations

This study was approved by the Institutional Ethical Review Board of the University of Ha’il (approval no. H-2021-221).
All the research procedures conformed to the ethical standards of the Declaration of Helsinki. Participants were presented
with an electronic informed consent form outlining the study objectives, voluntary nature of participation, and the right to
withdraw at any stage. Confidentiality and anonymity were strictly upheld throughout data collection and in the
presentation of findings.

Data Collection

Survey Tool

The data collection tool was designed to collect data on chronic diseases, lifestyles, and academic status. The
questionnaire was divided into four sections (1) demographic information (2) chronic diseases occurrence/prevalence
(3) academic status-related variables (4) Body Mass Index (BMI) and (5) health-related lifestyle.

The first four parts of the survey form, namely demographic data, the presence of chronic diseases, academic
variables and BMI, were designed on the basis of the review of literature on the subject and were adapted to the
particularities of the university where the research would be conducted. Content validity was determined by seeking
expert consultation in the field of public health and epidemiology. Each item was separately rated by experts on a four-
point scale (1 = not relevant; 4 = highest relevance). Content Validity Index (CVI) was computed at the item level (I-
CVI) and at the scale level (S-CVI), and those questions that obtained an I-CVI lower than 0.78 were eliminated or
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modified on the basis of further discussion among experts. The resulting questionnaire obtained an S-CVI of 0.91, thus
confirming its high content validity. The demographic data part comprised four questions (age, gender, marital status and
place of living); the chronic diseases part included one question with several possible answers (diabetes, migraine, heart
disease, hypercholesterolemia, and open-ended option to report others); and the academic variable part comprised six
questions (major/college, year of studies, GPA, number of registered credit hours, absence from lectures, and intent to
drop out). One open-ended question captured the data required to compute Body Mass Index (BMI).

Fourth section collected data on lifestyle data using a previously developed tool."

Demographic Data
This section collected data on age, sex, marital status and residence.

Chronic Diseases

This section comprised a single item in which respondents were asked to indicate whether they had been diagnosed with
any chronic health condition from a list provided (eg, diabetes, migraine, heart disease, hypercholesterolemia, and others
with open-ended response option).

Academic Variables
This section focuses on academic-related factors, including college, academic level, grade point average (GPA), credit

hours registered in the current semester, number of missed lectures, and intent to withdraw from the current semester.

Body Mass Index
An open-ended question asked the students to state their weight in (kg) and height in (cm). This data is used to
calculate BMI.

Health-Related Lifestyle Assessment

We used the Simple Lifestyle Indicator Questionnaire (SLIQ).*° The instrument consists of 12 items distributed across
five domains, capturing key lifestyle behaviors including physical activity, dietary practices, substance use (tobacco and
alcohol), sleep patterns, and stress management. In the diet domain, assessing the quality and variety of participants
dietary intake (fruits, vegetables, and whole grains), the raw score reflects the weekly frequency of consumption of
healthy foods. A higher raw score (>10) corresponds to a healthier diet, (6—10) is considered moderate, while a lower
score (<5) is considered a poor diet.'>'® The physical activity domain reflects the frequency, duration, and intensity of
activities, and includes three items: engaging in vigorous, moderate, or light exercise.'”'® Life stress was assessed with a
single question asking participants to rate their perceived stress level on a scale from 1 to 6. A Lower score (1-2) is
considered very stressful, 3—4 intermediate stressful, and 5-6 considered not at all stressful. Sleep quality was classified
based on reported sleep duration, with six hours considered healthy, seven to nine hours categorized as intermediate, and
durations below six hours or above nine hours classified as unhealthy. Furthermore, raw scores were subsequently
converted into categorical scores ranging from 0 to 2, where 0 denotes poor behavior, 1 indicates intermediate behavior,
and 2 reflects healthy behavior. The sum of these category scores yields a total lifestyle score between 0 and 10, which is
further classified into the overall lifestyle categories of unhealthy (1-5) and healthy (6-10) to determine the health-
related lifestyle of undergraduate students in this study. The SLIQ has been validated in prior studies and reported
adequate psychometric properties.'® Initial psychometric testing showed good internal consistency and stable factor
structure, confirming that its five domains including (diet, physical activity, smoking, alcohol use, and stress) measure
distinct lifestyle components.”® Additional studies in diverse settings, including rural youth populations, have further
confirmed its applicability and consistent performance, reinforcing its suitability for assessing lifestyle patterns in
epidemiological research.”!
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Data Analysis
Data was stored in an Excel spreadsheet and analyzed using IBM SPSS, version 25.0. Categorical variables were
described using descriptive statistics, such as percentages. Binary logistic regression was performed to examine the
relationship between the dependent variable (chronic disease) and the independent variables (academic status, lifestyle,
and demographic characteristics), with significance set at p<0.05. Univariate logistic regression analyses were performed
for each independent variable to calculate odds ratios (ORs). Subsequently, the adjusted odds ratio (AOR) was calculated
to assess the strength of the association between independent and dependent variables after controlling for other
confounding variables. Confidence intervals (Cls) were determined for both OR and AOR at a 95% confidence level.
Several diagnostic tests were used to assess the logistic regression model fit. Variance inflation factors (VIFs) were
used to assess multicollinearity among the independent variables, and all values were below the standard threshold of 10.

Model fit was assessed using the Hosmer-Lemeshow test; non-significant results indicated adequate calibration.

Results

Table 1 presents descriptive statistics for the demographic characteristics of the study participants and the prevalence of
chronic diseases. Most of the participants fell into the age category of 20-24 years (n = 7558; % = 70.1) and single (n =
9785; % = 90.8). There was almost equal representation of male (n = 5538; % = 51.4) and female participants (n = 5237;
%=48.6), and equal representation of students from four broad categories of academic fields (n = 3778; % = 35.1) in
Engineering Sciences, followed by Social Sciences (n = 3721; % = 34.5) and Health Sciences (n = 3276; % = 30.4) as
shown in Table 1.

The prevalence of chronic diseases among undergraduate students in total sample of (N = 10,775) respondents was
16.2% (n = 1748). In this whole sample, diabetes was the most prevalent (6.8%, n = 731), followed by migraines (5.4%;
n = 583), heart disease was prevalent among (2.0%; n = 217), hypercholesterolemia (1.9%; n = 201), and other chronic
health conditions were below 1% (n = 16) as shown in Figure 1.

Table | Descriptive Statistics on
Demographic Variables and Prevalence
of Chronic Health Conditions Among
Study Participants (n = 10,775)

Variables f %

Age (years)

<20 407 3.8
20-24 8959 | 83.1
>24 1409 | 13.1
Gender

Male 5538 | 51.4
Female 5237 | 48.6
Marital Status

Single 9785 | 90.8
Married 789 73
Divorced 201 1.9
Academic Field

Health Sciences 3276 | 304
Engineering Sciences 3778 | 35.1
Social Sciences/Law/Sharia | 3721 | 34.5
Chronic diseases

Yes 1748 | 16.2
No 9027 | 83.8
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Prevalence of Chronic Conditions (n=1748)
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Figure | Prevalence of Chronic Conditions among University of Ha'il students (n=1748).

Among all students who had any chronic disease (n = 1748), diabetes represented 41.8%, migraine represented
33.4%, heart diseases made up 12.4%, and high blood cholesterol levels comprised 11.5% of all diagnoses.

Table 2 presents findings from univariate and multivariate logistic regression analysis for demographic predictors of
chronic diseases among university students. The results showed that age, gender and marital status have an influence on
chronic diseases among university students. Younger students had almost 4 times greater odds of chronic diseases [AOR
=3.96 (95% CI:3.71-4.23), p value = <0.001], compared to older ones. Female students had greater odds of chronic
diseases [AOR = 1.41 (95% CI: 1.09—-1.64), p value = 0.03]; compared to male students. Likewise, married students had
more than 5 times greater odds of chronic diseases [AOR = 5.06 (95% CI:1.41-10.39), p value = 0.001] compared to
single students.

Table 3 illustrates the results of univariate and multivariate logistic regression analyses of the prevalence of chronic
diseases and academic variables. The findings demonstrated that the field of study, academic level, GPA, missed lectures,
and students’ intention to withdraw had an influence on chronic disease prevalence. Students in social sciences and health
colleges had greater odds of chronic diseases (AOR = 5.90 (95% CI:1.05-11.67], p < 0.001) and [AOR = 1.50 (95%
CI:1.17-1.92), p = 0.001], respectively, when compared to students in engineering colleges. In terms of academic level,
the odds were higher in the early years of academic experience than in later years. Overall, there was a U-shaped risk
pattern, as the odds of having chronic diseases were higher in the early years of college and at the internship level,
whereas they were somewhat lower in the middle years. For the GPAs, the first-class [AOR = 6.09 (95% CI1:3.14-11.79),

Table 2 Demographic Predictors of Chronic Diseases Among Undergraduate Students (n=1748)

Demographic Variables | Chronic Disease f (%) | OR (95% CI) p-value | AOR (95% CI) p-value
Age

<20 200 (11.4) 5.80 (4.54-7.41) <0.001 3.96 (3.71-4.23) <0.001
20-24 1347 (77.1) 1.06 (0.90—1.24) 0.45 1.04 (0.87-1.34) 0.56
>24 (Ref) 201 (11.5) | |

Gender

Male (Ref) 822 (47) | |

Female 926 (53) 1.23 (1.11-1.36) <0.001 1.41 (1.09-1.64) 0.03
Marital Status

Single (Ref) 1389 (79.5) | |

Married 359 (20.5) 5.16 (4.44-6.01) <0.001 5.06 (1.41-10.39) 0.001

Abbreviations: OR, Odd ratio; AOR, Adjusted Odd ratio.
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Table 3 Influence of Academic Variables on Risk for Chronic Diseases Among Undergraduate Students (n=1748)

Field of Study Chronic Disease f (%) | OR (95% CI) p-value | AOR (95% CI) p-value
Social Sciences 966 (55.3) 6.47 (5.50-7.617) <0.001 5.90 (1.05-11.67) <0.001
Health 588 (33.6) 4.04 (3.41-4.789) <0.001 1.50 (1.17-1.92) 0.001
Engineering (Ref) 194 (11.1) | |

Academic Level

Internship 601 (38.0) 175.56 (83.01-371.29) <0.001 125.25 (33.96-—461.85) <0.001
First 201 (23.4) 87.49 (40.97-186.84) <0.001 78.20 (21.25-187.75) <0.001
Second 390 (19.4) 69.10 (32.63—146.32) <0.001 79.02 (23.29-136.80) <0.001
Third 355 (l6.1) 55.10 (26.01-116.74) <0.001 50.22 (24.11-93.24) <0.001
Fourth 194 (9.2) 29.12 (13.66—62.06) <0.001 26.34 (14.76-52.13) <0.001
Fifth (Ref) 7 (0.3) | |

GPA Classification

First Class 205 (25.0) 6.59 (5.38-8.08) <0.001 6.09 3.14-11.79) <0.001
Second Class Lower/Pass 1300 (73.4) 7.17 (6.21-8.27) <0.001 7.00 (5.16-9.07) <0.001
Second Class Upper (Ref) 243 (4.8) | |

Credit Hours

<10 34 (7.0) 4.39 (1.33-14.48) 0.015 2.66 (0.37-19.22) 0.330
10-19 1711 (16.9) 11.66 (3.72-36.56) <0.001 5.93 (0.72-10.65) 0.097
>19 (Ref) 3(1.7) | |

Missed lectures

0 (Ref) 1338 (19.3) | |

1-5 200 (7.2) 0.32 (0.27-0.37) <0.001 0.16 (0.03-1.00) <0.091
>5 210 (20.0) 1.04 (0.89-1.23) 0.580 1.03 (0.01-2.08) 0.465
Intention to withdraw studies

Yes 230 (13.2) 3.20 (2.69-3.79) <0.001 6.99 (3.13-15.60) <0.001
No (Ref) 1518 (86.8) | |

Abbreviations: OR, Odd ratio; AOR, Adjusted Odd ratio.

p <0.001] and second-class lower/pass [AOR = 57.0 (95% CI:5.16-9.07), p < 0.001] had higher odds of chronic diseases
compared to the second-class upper class. Moreover, students who intended to withdraw from their studies had greater
odds of chronic diseases [AOR = 6.99 (95% CI:3.13-15.60), p < 0.001] than students who did not. Credit hours
registered and missed lectures in the current semester did not influence chronic disease prevalence as shown in Table 3.

Table 4 demonstrates the findings from the univariate and multivariate logistic regression analysis for various lifestyle
factors that may pose a risk of chronic diseases in undergraduate students. The lifestyle variables included diet, physical
activity, stress, BMI, and sleep. Students with lower diet scores (0—5) had more than six times greater odds of having
chronic disease [AOR = 6.40 (95% CI:3.67-10.28), p < 0.001] than those with higher diet scores (11-15). Those with
light activity had greater odds of chronic disease [AOR = 14.25 (95% CI:9.34-24.90), p < 0.001] than those with
vigorous activity Regarding stress level, the higher the stress, the higher the odds of having a chronic disease; life stress
level 1 or 2 (very stressful) had almost 4 times [AOR = 3.69 (95% CI:2.12-6.41), p < 0.001], while life stress level 3 or 4
(intermediate stressful) had almost 10 times [AOR = 9.87 (95% CI:8.01-11.34), p < 0.001] compared to life stress level 5
or 6 (not at all stressful). Moreover, overweight and obese had greater odds of chronic disease than those with normal
body weight with [AOR = 1.59 (95% CI:1.07-3.12), p < 0.001] and [AOR= 10.40 (95% CI:5.59-19.33), p < 0.001],
respectively. Moreover, those sleeping for less than six hours [AOR = 1.21 (95% CI:1.09—1.53), p = 0.002] and more
than nine hours [AOR = 6.11 (95% CI:2.84-13.14), p < 0.001] had greater odds of chronic disease than those sleeping for
six hours. Overall, students with unhealthy lifestyles were more likely to have chronic diseases than those with a healthy
lifestyle [AOR = 2.60 (95% CI:2.33-2.90), p < 0.001].
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Table 4 Logistic Regression Analysis for Determining Lifestyle Predictors of Chronic Diseases Among Undergraduate Students
(n=1748)

Diet Score Chronic Disease f (%) OR (95% CI) p-value AOR (95% CI) p-value
0-5 (poor diet) 1709 (97.8) 32.16 (7.98-129.61) | <0.001 6.40 (3.67-10.28) <0.001
6—10 (moderate diet) 37 (2.1) 1.12 (0.26-4.69) 0.873 1.10 (0.14-3.24) 0.105
11-15 (healthy diet) 2 (0.1) | |

Activity score

Light activity only 1497 (85.6) 1051 (9.12—12.11) <0.001 14.25 (9.34-24.90) | <0.001
Moderate activity 4 (0.2) 0.15 (0.05-0.40) <0.001 0.72 (0.24-2.18) 0.569
Vigorous activity 247 (14.1) | |

Life Stressful

Life stress | or 2 (very stressful) 408 (23.3) 1.86 (1.60-2.17) <0.001 3.69 (2.12-6.41) <0.001
Life stress 3 or 4 (intermediate stressful) 1007 (57.6) 891 (7.77-10.21) <0.001 9.87 (8.01-11.34) <0.001
Life stress 5 or 6 (Not at all stressful) 333 (19.1) | |

BMI

Normal 616 (35.2) | |

Underweight 2 (0.1) 1.23 (0.28-5.36) 0.78 0.11 (0.01-1.08) 0.058
Overweight 559 (32) 1.87 (1.66-2.12) <0.001 1.59 (1.07-3.12) <0.001
Obese 571 (32.7) 23.40 (15.42-35.49) | <0.001 10.40 (5.59-19.33) | <0.001
Sleep

6 hours (healthy) 393 (22.5) | |

7-9 hours (intermediate) 560 (32) 0.57 (0.50-0.66) <0.001 0.41 (0.34-0.76) 0.004
<6 hours (unhealthy) 408 (23.3) 1.78 (1.52-2.08) <0.001 1.21 (1.09-1.53) 0.002
>9 hours (unhealthy) 387 (96.0) 14.66 (8.19-22.79) <0.001 6.11 (2.84-13.14) <0.001
SLIQ

-5 (unhealthy lifestyle) 1174 (67.2) 2.60 (2.33-2.90) <0.001

6—10 (healthy lifestyle) 574 (32.8) [

Abbreviations: OR, Odd ratio; AOR, Adjusted Odd ratio.

Discussion

This study expands the existing literature by examining the role of several demographic, academic, and lifestyle factors
associated with chronic diseases in youth living in the Ha’il region of Saudi Arabia. Youths comprise approximately 37%
of the total population in Saudi Arabia and 35% of the population in the Ha’il region of Saudi Arabia. Thus, the findings
of the current study have significant implications for addressing risk factors for chronic diseases in the target population.

Our study reported that the prevalence of chronic health conditions is up to 16% distributed among diabetes,
migraines, heart disease and high cholesterol. Findings reveal that several demographic and lifestyle factors are
associated with risk for chronic health problems among university students. Our findings are comparable with interna-
tional studies that reported prevalence of chronic diseases including (obesity, asthma, migraine, depression, and meta-
bolic disorders) among youth populations range from 16.5% to 30% and on average three or more behavioral risk factors
associate with NCDs.??>2* Consistent with international literature, our findings underscore the role of demographic and
lifestyle factors in shaping early chronic disease risk in young adult populations, reinforcing the need for university-based
screening and youth-focused preventive interventions.

Analysis showed that among the demographic correlates, female, younger, and married students had higher odds of
suffering from chronic health diseases. The implications of these findings, in light of recent studies and the broader social
and cultural contexts of Arab countries, are discussed below. Global and regional evidence demonstrates that women face
a disproportionately higher risk of poor physical and mental health’® due to the combined influence of biological
vulnerabilities,”® gender-based social inequalities,>” psychological stressors, and economic disadvantages.”® In case of
Saudi Arabia, social and cultural norms have significant influence on health behaviors of female population that pose as a
significant risk factor for non-communicable diseases.”’ The broader social and cultural context in Ha’il region of Saudi
Arabia explains our study findings because females have more sedentary lifestyle due to personal preferences and
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environmental circumstances. Most of the female university students chose to participate in indoor activities. These
sedentary lifestyles are supported by local social and cultural norms. There are also limited opportunities for physical
sports, and very few female students participate in competitive sports events organized by universities. Several buildings
on the university campus do not have specified areas for gyms or are equipped with accessories to support physical
activity for female students. These gendered patterns mirror those reported in nationally representative community-based
studies on young adults, suggesting that university environments are not effective in neutralizing these social and cultural
influences.®

Our findings showed that younger students had higher odds of developing chronic diseases, which is somewhat
contradictory to the usual epidemiology of chronic disorders. Possible explanations are the characteristics of the target
population and study sample, which were restricted to university students in Ha’il. Previous research based on national
Saudi data reported that low fruit and vegetable consumption was associated with young age and being a student.*® These
unhealthy diet which were associated with chronic health disorders. Other researchers have also reported that unhealthy
diet and physical inactivity prevalent among various segments of the population, including young adults, are not only a
public health but a growing economic challenge in Saudi Arabia.*

Our study findings show that married students were at higher risk of developing chronic diseases and these findings
are supported by previous study that has shown that being married is associated with greater odds of having at least one
chronic condition, even after adjustment for other factors.>® Women in Saudi culture have different social and familial
experiences after marriage such as dietary changes and low preference for physical activities to meet expectations of
traditional roles of married women along with additional responsibilities of university studies. Together, these results
suggest that gender, age, and marital status co-interact with each other, thus increasing the risk of chronic diseases among
young married female students. These findings imply that university students are confronted with several transitions, such
as adapting to adulthood roles, expectations to meet gender roles, and marital transitions, which may appear as
measurable chronic disease risks. These findings imply the need for life-course-oriented prevention, rather than waiting
until chronic disease is firmly established in later adulthood. Preventive interventions in universities should be stratified
and tailored, such as gender-sensitive physical activity programs and targeted health education and counseling programs
for young and married students.

Academic variables are the most relevant and important factors for university students, and the investigation of these
factors is a unique contribution of this study. Our study findings showed that students in social science and health
colleges had greater odds of developing chronic diseases than those in engineering colleges. These findings are explained
in light of a previous study from Saudi Arabia, which demonstrated the negative impact of chronic disease among
medical students on their academic performance and were associated with stress and lifestyle disruption.>' Another
recent study demonstrated that a high prevalence of sleep disorders among medical students increases the risk for poor
health and chronic illnesses.** It is important to note that among demographic factors, females were found to 1.2 times
more at risk of experiencing chronic illnesses, and there was also a higher percentage of female students’ representation
in medical and social science colleges than in engineering colleges. Thus, targeted programs to support female students in
health colleges are crucial to prevent the development of chronic morbidities among students who are likely to be future
healthcare providers.

Our study findings demonstrated that students in their early years of college had higher odds of experiencing chronic
health problems. Besides, students in early years are exposed to multiple stressors such as adjusting in the new and
demanding academic environment of university that may impact the health of students.’> The current study findings
demonstrate increased vulnerability for students in internships as compared to middle years. Some studies from Saudi
Arabia have reported elevated levels of stress and poor sleep quality among medical and health science interns; these
factors are known to be associated with chronic disorders.**

Consistent with the findings of other regional studies, we found that the odds of developing chronic health problems
were significantly higher among those with high and low academic performance. Moreover, study findings demonstrate
that students intending to withdraw had nearly seven times higher odds of chronic disease. Intention to withdraw can be
interpreted as a proxy for severe academic and psychosocial distress, aligning with the multidimensional well-being
framework during higher studies.*® University students are prone to facing pressures of academic achievement and
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failure and experience physiological and psychological stress responses, which increase the risk of chronic diseases.
According to a systematic review of studies conducted in the past two decades in Saudi Arabia, the prevalence of
depression, stress, and anxiety among students in higher education and internship is very high, which heightens their
vulnerability to chronic illnesses.>® Thus, a plausible interpretation of these findings is that various demographic and
academic factors independently as well as interact with each other to increase the risk of chronic illness. Young, female,
married students who are also vulnerable to high mental pressures in a competitive academic environment during their
early years and internships thus had higher odds of developing chronic illnesses. There is a need to provide adequate
support to this vulnerable section of the youth population at multiple levels for better health and academic achievement.

The ever-rising higher rates of childhood obesity in Saudi Arabia also pose a risk for the development of chronic
health problems in young adults.>” We also found that based on BMI measurements, students who were overweight and
obese had higher risk of chronic diseases. Lack of awareness among university students about the risk factors for non-
communicable diseases and the fact that many university students have unhealthy lifestyles®® that make them vulnerable
to diabetes, heart diseases, and high cholesterol, as confirmed by our study. Our findings confirm that unhealthy behaviors
of university students, including unhealthy diet, unhealthy sleep, low physical activity, and higher levels of stress,
significantly increase the odds of having chronic health problems. The findings of this study align with emerging
evidence on the growing burden of lifestyle-related health risks among Saudi youth.'* University students in the KSA
increasingly exhibit unhealthy dietary patterns, insufficient sleep, low levels of physical activity, and heightened
psychological stress, which collectively elevates their susceptibility to chronic health conditions. These patterns reflect
broader national trends associated with rapid socioeconomic transitions, increased availability of energy-dense foods,
sedentary lifestyles, and rising academic and social pressure.

Further understanding of the significance of the results is provided via cross-contextual comparison. There is evidence
of a significant chronic disease burden among university students in the European region, with mental disorders,
musculoskeletal issues, and respiratory illnesses being among the top three chronic diseases experienced by this
demographic group.®® Despite certain similarities between the two sets of results, the main difference lies in the
dominance of metabolic disorders, including diabetes mellitus and hypercholesterolemia, in the current sample popula-
tion. The disparity can be explained by the ongoing epidemiological transition occurring in the GCC countries, during
which rapid economic development goes hand in hand with the adoption of an unhealthy energy-dense diet and sedentary
lifestyle.**

Another parallel case occurs in sub-Saharan Africa, where hypertension and sickle cell diseases have become
prominent causes of chronic diseases among young adults.*'*? Although the disease profiles differ significantly from
those in the current research, behavioral risk factors behind such morbidity outcomes are similar for the two populations.
As for the North American context, mental health problems, especially depression, and respiratory illnesses, have
become prevalent chronic diseases in the student population of North American universities.** It is important to note
that even though the incidence of diabetes in the Ha’il University student population is lower than that of other chronic
diseases, the higher prevalence of the condition compared to other student populations is noteworthy, considering the
genetic predisposition of Arabs to developing type 2 diabetes.**

In this context, the observed association between unhealthy behaviors and chronic health problems underscores the
urgency of implementing comprehensive and pervasive preventive strategies targeting young adults. These interventions
need to be implemented in a wide range of settings, including university campuses, internship sites, and community
activities, to promote health and well-being, which are essential for achieving academic progress and professional
development. Given that university students represent a critical segment of the Saudi population and are central to
national development goals, promoting healthier lifestyles is essential not only for disease prevention but also for
sustaining academic performance and future workforce productivity.

Risk Management and Public Health Policy Implications of Study Findings

The comparison of prevalence rates of chronic diseases among university student population in our study with general
population in previous literature suggests that many young adults may remain undiagnosed. We found that diabetes was
the most prevalent 6.8%, and around 2% of students suffered from heart disease and hypercholesterolemia. A recent
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study reported national prevalence of diabetes and hypertension among Saudi general population is as high as up to
16.1% and 13.0% respectively.45 Other studies from Saudi Arabia reported that 11.9-13.8% of people are diagnosed or
undergoing treatment for high cholesterol levels.*® This underscores the need for routine diabetes and lipid screening in
university settings to identify at-risk individuals as early as possible to control the risk of development of chronic
diseases in later age. Saudi guidelines on management of some chronic health conditions emphasize lifestyle modifica-
tion and lipid-lowering therapy as central prevention strategy; however, the implementation gaps persist. Thus, our
findings reinforce the need for better adherence to screening protocols and treatment pathways, especially for younger
populations who are often overlooked.

Current study findings urge for policy interventions that could integrate lifestyle counseling, nutrition programs, and
physical activity promotion into campus health services. Universities represent a strategic point for primary prevention
before risk accumulates. Thus, public health workers in collaboration with institutions must use the insights gained from
the previous international and regional studies to design and implement culturally relevant initiatives that address diet,
sleep, physical activity, and stress management, which could play a pivotal role in mitigating chronic disease risk and
fostering long-term health and well-being among Saudi youth.

A scoping review of literature on health literacy among youth in African countries reports about young peoples’ lack
of awareness about the risks of non-communicable diseases and identified a significant association between low health
literacy and risk for chronic disease among this population.”? Thus, educating university students about these risks and
supporting them in adapting to healthy lifestyles may help to decrease vulnerability. Risk management policies should
prioritize risk-communication campaigns tailored to youth, emphasizing the long-term cardiovascular consequences of
untreated chronic health conditions.

Our study findings showed that academic variables significantly associated with vulnerability for chronic diseases
among university students. These findings validate the insights gained from a prior study emphasizing that academic life
is a core dimension of student well-being, influencing both mental and physical health.>> Academic stressors are not
uniform across disciplines and programs with heavier cognitive, emotional, or clinical demands may elevate chronic
disease risk through stress-related pathways. Moreover, our study findings in congruence with Indrayathi et al found that
students’ academic stage may influence their well-being. Particularly, entry into university and transition to professional
practice are critical stress points that may worsen health outcomes.>> Our study findings call for institutional-level risk
management strategies to support student well-being. Screening for chronic disease risk could be integrated into
orientation programs, academic advising and internship preparation programs to reach out high-risk groups such as
(early-year students, interns, low GPA students and those intending to withdraw). Universities should adopt proactive,
data-driven health policies that address both academic and non-academic determinants of student health.

Chronic disease prevalence is influenced by academic factors but likely mediated by psychosocial and environmental
stressors. This supports a holistic model where chronic disease is not merely a medical issue but a reflection of the
student’s overall well-being ecosystem. Findings reinforce the need for integrated academic support systems that
recognize the interconnectedness of academic stress, mental health, and physical health. At the systematic level, both
the outdoor and indoor physical environment of university campuses should be redesigned and equipped in a way that
creates more opportunities for university students to engage in physical activities. Moreover, food outlets on university
campuses have replaced fast-food items and soft drinks with fruit and vegetable snacks and sugar-free drinks. Cultivating
a sense of cohesion among students who adopt positive health behaviors may help reinforce healthy lifestyles among
other students and increase their adherence to healthy nutrition and physical activity to mitigate the risk of chronic
diseases. Youth club activities in universities should focus on health education programs designed and implemented in
collaboration with the public health departments and Ministry of Health. Given that Ha’il City is expanding in terms of
economic and social development, it is important to use this time to encourage investors to invest money in types of
businesses (healthy food, sports, tourism) that promote health and well-being for youth and control the opening of fast-
food outlets near university campuses. Given the gaps identified in current public health initiatives targeting youth in the
Ha’il region, the Ministry of Health could strengthen chronic disease prevention by adopting a more coordinated,
youth-centered strategy that aligns with university settings. Priority actions include establishing routine health screening
programs on campuses to detect early signs of obesity, hypertension, diabetes, and mental-health concerns, and
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integrating these services with digital follow-up systems to support continuity of care. The MoH could also collaborate
with universities to improve campus food environments, regulate unhealthy food availability, and promote affordable,
culturally acceptable healthy options.

Health counselors trained in lifestyle medicine should be hired by counseling and guidance centers in universities that
conduct health-screening and monitoring programs. This initiative may help identify at-risk students, and one-to-one
guidance should be provided by health counselors to students who are at risk for or currently suffering from chronic
illnesses. This personalized care and psychoeducation provided by behavioral health professionals will have far-reaching
benefits in developing a sense of commitment among students towards healthy lifestyles. Training university teaching
staff to recognize and offer resources for chronic disorders to at-risk students, such as high and low academic achievers,
will be beneficial not only to improve health concerns but can also significantly prevent their repercussions on their
academic performance.’’

In the collectivist culture of Saudi Arabia, families can play a pivotal role in tying together motivation and long-term
behavioral changes among all members of the family. Prior literature suggests that promoting health behavior patterns in
a social unit like the family may create longer-lasting and larger-scale behavioral changes for the adoption of healthy
lifestyles.*” The community-based activities organized by public health and other youth clubs where students can
participate along with their families can be beneficial in equipping family members with essential information to support
each other to comply with health behaviors. This may have multiple benefits, as older adults who are already suffering
from serious chronic illnesses are less likely to feel isolated due to dietary restrictions and receive support from young
people to perform physical activities such as brisk walking in their daily routines.

These recommendations and implications of study findings are relevant and applicable to other regions of the world
that are undergoing rapid lifestyle transitions, reinforcing the importance of early, context-specific interventions to protect
the health of emerging adults.

Strengths and Limitations

This study had a large sample size and complete representation of the target population from the Ha’il region of Saudi
Arabia, thus providing reliable estimates of the prevalence of chronic health conditions among university students. The
current study findings indicate that in every 100 students, there are 16 who are suffering from chronic disease, which
provides significant epidemiological information for public health organizations, university leaders, and social and
community development sectors to design an action plan for disease prevention and health promotion programs targeting
youth. Some suggestions for such interventions have been mentioned earlier while discussing the public health implica-
tions of this study.

Another key strength of this study is its comprehensive assessment of demographic, academic, and lifestyle-related
behaviors, which enabled a multidimensional understanding of the determinants of chronic disease risk among university
students. By capturing this broad spectrum of factors, this study provides a strong foundation for designing tailored
multifactorial interventions that address the interconnected influences that shape students’ health outcomes. Our study
findings also highlight the current gaps in ongoing public health initiatives targeting youth in the Ha’il region, which
seem to be less effective in reducing lifestyle-related health risks. This study offers an evidence-based direction for
strengthening targeted health education, enhancing healthcare infrastructure in underserved areas, and promoting greater
family engagement in chronic disease prevention and management.

Furthermore, insights from the Ha’il region underscore the need for both institutional and family centered strategies to
address academic pressures and lifestyle behaviors that contribute to chronic disease vulnerability. Given the gaps
identified in current public health initiatives targeting youth in the Ha’il region, the Ministry of Health could strengthen
chronic disease prevention by adopting a more coordinated, youth-centered strategy that aligns with university settings.
Priority actions include establishing routine health screening programs on campuses to detect early signs of obesity,
hypertension, diabetes, and mental-health concerns, and integrating these services with digital follow-up systems to
support continuity of care. The MoH could also collaborate with universities to improve campus food environments,
regulate unhealthy food availability, and promote affordable, culturally acceptable healthy options.
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Although this study offers important insights, several limitations must be acknowledged when interpreting its
findings, including constraints related to the sampling methods and disadvantages of the cross-sectional design.
Furthermore, the study utilized self-reported measures for data collection, which were affected by recall or social
desirability bias; these could limit the accuracy of data, the causal interpretation of the results, and the generalizability
of the findings. In addition, measuring chronic disease prevalence with a single self-report did not specify whether
conditions were physician-diagnosed or self-perceived, so misclassification is possible. However, it was not possible to
access the medical records of students due to ethical implications, thus self-report method was employed to inquire about
chronic health conditions. Besides, the absence of sociocultural factors and nutrition literacy in our study limited our
ability to understand the complex interactions of these factors.

To strengthen future research, we recommend verifying diagnoses and including comprehensive factors to provide a
more nuanced understanding of the influence on health behaviors and outcomes. Moreover, community-based partici-
patory approaches actively engage students, families, and local stakeholders throughout the research. Such methods
would allow investigators to capture the cultural, social, and environmental nuances that shape lifestyle behaviors among
Saudi youth. Moreover, participatory approaches create opportunities for simultaneous education and intervention,
enabling researchers to persuade existing community assets and to develop culturally grounded strategies for chronic
disease prevention and management. Embedding research within real community contexts may ultimately yield more
sustainable and context-appropriate solutions to promote healthy lifestyles among young people in Saudi Arabia.

Conclusion

This study found that 16.2% of university students in Ha’il, Saudi Arabia, live with at least one chronic health condition,
highlighting a pressing public health concern within a population traditionally considered healthy. The analysis revealed
that female, younger, and married students were particularly vulnerable, and that academic pressures, especially during
early college years, internships, and demanding fields of study, further intensified health risks. These demographic and
academic vulnerabilities were compounded by modifiable lifestyle behaviors, including poor diet, inadequate sleep,
physical inactivity, stress, and obesity, all of which were strongly associated with chronic disease prevalence.

Taken together, these findings challenge traditional prevention models that focus primarily on adults and emphasize
the need for life-course approaches that intervene during the university years, when health behaviors are still malleable.
Addressing chronic disease risk among students requires multilevel strategies, such as improving campus environments,
expanding access to healthy food, integrating gender-responsive health programming, strengthening academic counsel-
ing, and engaging families in behavior-change efforts. Prioritizing student health through culturally grounded interven-
tions can help safeguard both individual wellbeing and the long-term productivity of Saudi Arabia’s future workforce.

The rates of prevalence of chronic disease and risk factors identified in this study sample are comparable with
regional and global studies discussed above; thus, apart from the local and regional implications, current study findings
have significance in global public health context.”> Universities across the world have become more multicultural and
multi-ethnic, the need to develop interventions that would be equally based on scientific research and respect for cultural
specifics has become extremely important. This research supports this need as its outcome indicates that even in a
homogenous student environment, factors such as gender, age, marital status, academic stress, and lifestyle behavior
interact to form distinct and multiple health risks for students in higher education. The risks are diversified, thus a single
strategy for health improvement cannot be developed even within the borders of one country. Therefore, global public
health organizations, as well as university administration, especially in developing countries that experience rapid
urbanization should consider introducing a similar multilevel intervention that includes structural, family-based, gen-
der-specific, and cultural dimensions in chronic diseases prevention and treatment programs targeting college and
university students. The chronic disease burden experienced by university students today affects not only individual
students but has serious public health and development implications in an international context since it undermines
sustainability of human capital and workforce productivity. Protecting student health is therefore not only a clinical or
educational priority but a national development imperative.

Future research should investigate environmental and structural determinants, such as campus food environments,
physical activity facilities, and academic workload policies, to understand how institutional contexts shape health risks.
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Qualitative studies can provide deeper insight into specific context factors that grounds experience of such academic

pressure and cultural expectations, while comparative research across public and private universities may reveal

institutional differences in risk profile.

Abbreviations
NCD, Non-communicable diseases; SLIQ, Simple Lifestyle Indicator Questionnaire; NBP, Northern Border Province;
AOR, Adjusted Odd Ratio; CI, Confidence Interval.
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