
 OPEN ACCESS   J PREV MED HYG 2026; 67: E365-E371

https://doi.org/10.82082/2421-4248/jpmh2026.67.3.3688 E365 E365

Introduction. Hypertension and diabetes are among the most 
prevalent non-communicable diseases (NCDs) and contribute 
substantially to premature morbidity and mortality worldwide. 
Early identification of factors associated with these conditions 
is essential for developing effective prevention strategies. How-
ever, evidence regarding factors associated with hypertension 
and diabetes among university students and staff in Indonesia 
remains limited. This study aimed to identify factors associated 
with hypertension and diabetes among university students and 
staff.
Methods. A cross-sectional study was conducted among 503 stu-
dents, lecturers, and administrative staff at a private university 
in Yogyakarta, Indonesia. Data were collected using a structured 
online questionnaire to obtain information on socio-demographic 
characteristics, smoking status, physical activity, fruit and veg-
etable consumption, body mass index (BMI), and self-reported 
physician-diagnosed hypertension and diabetes. Fisher’s exact 
test was performed for bivariate analysis, followed by multivari-

able logistic regression to identify factors independently associ-
ated with hypertension and diabetes. 
Results. The prevalence of self-reported hypertension and dia-
betes was 6.6% and 1.8%, respectively. Participants aged 46–65 
years had significantly higher odds of hypertension than those 
aged 17-45 years (adjusted odds ratio [AOR]=3.23; 95% con-
fidence interval [CI]: 1.11-9.43; p=0.032). Fruit and vegetable 
consumption was also independently associated with hyper-
tension (AOR=2.56; 95% CI: 1.11-5.90; p=0.027). For diabe-
tes, age (AOR=35.37; 95% CI: 3.07-407.40; p=0.004) and sex 
(AOR=0.16; 95% CI: 0.03-0.89; p=0.037) remained indepen-
dently associated with the outcome. 
Conclusion. Hypertension and diabetes mellitus among univer-
sity students and staff were independently associated with selected 
demographic and lifestyle-related factors. Identifying individuals 
at increased risk may facilitate targeted health promotion, routine 
screening, and preventive interventions to reduce the burden of 
NCDs in university populations.
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Summary

Introduction

Non-communicable diseases (NCDs) are the leading 
cause of mortality and disability worldwide, accounting 
for approximately 41 million deaths annually, 
equivalent to nearly three-quarters of all global deaths. 
Cardiovascular diseases, cancers, chronic respiratory 
diseases, and diabetes are responsible for more than 
80% of premature NCD-related deaths, particularly in 
low- and middle-income countries. Beyond their impact 
on mortality, NCDs contribute substantially to disability, 
reduced quality of life, increased healthcare expenditure, 
and socioeconomic burden [1, 2].
Indonesia is currently experiencing an epidemiological 
transition characterized by an increasing burden of 
NCDs. According to the National Basic Health Survey 
(Riskesdas), the prevalence of hypertension increased 
from 25.8% in 2013 to 34.1% in 2018, while diabetes 
mellitus increased from 6.9% to 8.5%. In the Special 
Region of Yogyakarta, hypertension and diabetes 
mellitus remain among the most common chronic 

diseases, emphasizing the need for effective prevention 
strategies targeting modifiable risk factors [3]. 
The development of hypertension and diabetes is 
strongly influenced by multiple modifiable behavioral 
and demographic factors, including unhealthy dietary 
habits, physical inactivity, tobacco use, overweight and 
obesity, age, and sex [4, 5]. These factors often coexist 
and interact throughout the life course, substantially 
increasing the risk of developing chronic diseases [6, 7].
Previous studies have consistently demonstrated 
that behavioral risk factors are important predictors 
of NCD occurrence and represent key targets for 
preventive interventions  [8-10]. Universities comprise 
heterogeneous populations with diverse demographic 
characteristics and lifestyle behaviors, including students, 
lecturers, and administrative staff. These population 
groups may experience different levels of exposure to 
behavioral risk factors associated with hypertension 
and diabetes, making universities an appropriate setting 
for identifying individuals at increased risk of NCDs. 
Understanding the distribution of these risk factors 
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within university populations may facilitate early risk 
identification, targeted preventive interventions, and 
routine screening programmes for hypertension and 
diabetes.
Despite the growing body of evidence on NCD risk 
factors, evidence regarding hypertension and diabetes 
mellitus among university populations in Indonesia 
remains limited. Most previous studies have focused on 
individual behavioral risk factors or single population 
groups, providing limited evidence to support 
comprehensive health promotion planning within 
higher education institutions. A better understanding 
of demographic and behavioral factors associated with 
hypertension and diabetes mellitus among university 
students and staff may provide valuable evidence for 
strengthening institutional policies and preventive 
interventions aimed at reducing NCD risk [11].
This study aimed to identify factors associated with 
hypertension and diabetes among university students 
and staff at a private university in Yogyakarta, Indonesia, 
using a cross-sectional study design. The findings are 
expected to contribute to the identification of high-risk 
groups and support evidence-based preventive strategies 
for reducing the burden of hypertension and diabetes in 
university populations.

Methods

Study design and participants
This cross-sectional study was conducted at a private 
university in Yogyakarta, Indonesia [12, 13].
The study design was selected to examine the association 
between demographic and lifestyle-related factors and 
hypertension and diabetes among university students 
and staff [14]. 
Data were collected using a structured online 
questionnaire. The study population comprised active 
students, lecturers, and academic staff affiliated with the 
university.
Participants were recruited using consecutive 
sampling, whereby all eligible individuals who met the 
inclusion criteria and voluntarily completed the online 
questionnaire were consecutively included in the study. 
A total of 503 respondents participated in the study. For 
analytical purposes, participants were classified into two 
groups: students (n=396) and lecturers and academic 
staff (n=107).
Eligible participants were students, lecturers, and 
academic staff aged 17-65 years who voluntarily agreed 
to participate by providing electronic informed consent 
and completing the questionnaire. Questionnaires with 
incomplete responses for the variables included in the 
analysis were excluded.

Study variables and data collection
Data were collected using a structured online 
questionnaire. The independent variables included 
participant group (students; lecturers and academic 

staff), faculty affiliation, sex, age, physical activity 
(frequency and duration per week), fruit and vegetable 
consumption (frequency per day), smoking behaviour, 
smoking duration, number of cigarettes smoked per day, 
and body mass index (BMI). Age was categorized into 
17-45 years and 46-65 years based on the university 
population structure and to ensure sufficient observations 
in each category for statistical analysis. Body mass 
index (BMI) was calculated from self-reported body 
weight and height using the standard formula of weight 
in kilograms divided by height in meters squared (kg/
m²). Based on the Asia-Pacific BMI classification, 
participants were categorized into two groups for 
analysis: normal BMI (18.5-22.9 kg/m²) and abnormal 
BMI (<18.5 kg/m² or ≥23.0 kg/m²) [15]. The abnormal 
BMI category included underweight, overweight, and 
obese participants. The dependent variables were self-
reported physician-diagnosed hypertension and diabetes, 
based on participants’ reports of having previously 
received a diagnosis from a physician.

Statistical analysis
Descriptive statistics were used to summarize 
participants’ characteristics and are presented as 
frequencies and percentages. Associations between 
categorical variables and hypertension or diabetes 
were initially examined using Fisher’s exact test  [16, 
17]. Variables with a p-value <0.25 in the bivariate 
analysis were entered into multivariable binary logistic 
regression models using the purposeful selection 
approach recommended by Hosmer, Lemeshow, 
and Sturdivant  [18]. Model fit was assessed using 
the Hosmer-Lemeshow goodness-of-fit test, while 
correlations among independent variables were 
examined before model interpretation to identify 
potential multicollinearity. Adjusted odds ratios 
(AORs) with 95% confidence intervals (95% CIs) were 
reported, and statistical significance was defined as 
p<0.05 [18].

Ethical approval
This study was approved by the Research Ethics Committee 
of Universitas Ahmad Dahlan, Yogyakarta, Indonesia 
(Approval No. 228.3/FIKES/PL/XI/2021). Electronic 
informed consent was obtained from all participants 
before completing the questionnaire. Participation was 
voluntary, and participant confidentiality and anonymity 
were maintained throughout the study.

Results

A total of 503 participants were included in the study, 
comprising 396 (78.7%) students and 107 (21.3%) 
lecturers and academic staff. Female participants 
accounted for the majority of the study population 
(80.3%), and most respondents were aged 17-45 years 
(94.8%). Regarding lifestyle-related factors, 390 
participants (77.5%) reported engaging in physical 
activity three times or less per week, while 428 (85.1%) 
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consumed fruits and vegetables three times or less per 
day. Current smokers represented only 6.0% of the 
study population, whereas 41.2% of participants had 
an abnormal body mass index. The prevalence of self-
reported hypertension and diabetes mellitus was 6.6% 
and 1.8%, respectively (Tab. I).
Subsequent bivariate analyses were performed to 
examine the associations between participants’ 
characteristics, lifestyle-related factors, and the 
prevalence of hypertension and diabetes mellitus. 
Bivariate analysis demonstrated that age, fruit and 
vegetable consumption, and body mass index (BMI) 
were significantly associated with self-reported 
hypertension (Tab. II). Participants aged 46-65 years 
had a significantly higher prevalence of hypertension 
than those aged 17-45 years (PR=2.998; 95% CI: 
1.027-8.753; p=0.004). Participants reporting fruit 
and vegetable consumption of three times or less 
per day also had a significantly higher prevalence 
of hypertension than those consuming them more 
than three times daily (PR=2.709; 95% CI: 1.233-
5.953; p=0.019). In addition, body mass index was 
significantly associated with hypertension (p=0.030). 
No statistically significant associations were observed 
between hypertension and participant group, sex, 
physical activity, or smoking status (all p>0.05).

Statistically significant at p<0.05
Variables with a p-value<0.25 in the bivariate analysis 
were included in the multivariable logistic regression 
models. After adjustment for potential confounding 
variables, age and fruit and vegetable consumption 
remained independently associated with self-reported 
hypertension (Tab. III). Participants aged 46-65 years 
had significantly higher odds of reporting hypertension 
than those aged 17-45 years (AOR=3.231; 95% CI: 
1.107-9.425; p=0.032). Likewise, participants reporting 
fruit and vegetable consumption of three times or less 
per day had significantly higher odds of hypertension 
than those consuming fruits and vegetables more than 
three times per day (AOR=2.563; 95% CI: 1.114-5.900; 
p=0.027). Sex, physical activity, and body mass index 
were not independently associated with hypertension 
after adjustment (all p>0.05).
For diabetes mellitus, age and sex remained independently 
associated with the outcome. Participants aged 46-65 
years had markedly higher odds of reporting diabetes 
mellitus than those aged 17-45 years (AOR=35.370; 
95% CI: 3.071-407.404; p=0.004). Female participants 
had significantly lower odds of diabetes mellitus than 
male participants (AOR=0.161; 95% CI: 0.029-0.892; 
p=0.037). Participant group, physical activity, fruit and 
vegetable consumption, and body mass index were not 
independently associated with diabetes mellitus after 
adjustment (all p>0.05).
Overall, the multivariable analysis demonstrated that 
age was the only factor consistently associated with both 
hypertension and diabetes mellitus, whereas limited fruit 
and vegetable consumption remained independently 
associated only with hypertension.

Discussion

This study identified several sociodemographic and 
lifestyle-related factors associated with self-reported 
hypertension and diabetes mellitus among university 
students and staff in Indonesia. In the multivariable 
analysis, older age and lower fruit and vegetable 
consumption remained independently associated with 
hypertension, whereas older age and male sex were 
independently associated with diabetes mellitus. In 
contrast, physical activity and body mass index were 
not independently associated with either outcome 
after adjustment for potential confounding variables. 
These findings suggest that non-communicable disease 
(NCD) risk within university communities is influenced 
by a combination of demographic characteristics and 
modifiable lifestyle behaviours, underscoring the 
importance of strengthening preventive health promotion 
strategies within higher education settings.
Age emerged as the most consistent factor associated 
with both self-reported hypertension and diabetes 
mellitus in this study. After adjustment for potential 
confounding variables, participants aged 46-65 years 
had significantly higher odds of reporting hypertension 
and diabetes mellitus than those aged 17-45 years. This 

Tab. I. Sociodemographic Characteristics, Lifestyle-Related Factors, 
and Prevalence of Hypertension and Diabetes Among University Stu-
dents and Staff (n=503).

Variable n %
Participant group

Student 396 78.7
Lecturer and Academic staff 107 21.3

Sex
Male 99 19.7
Female 404 80.3

Age (years old)
17-45 477 94.8
46-65 26 5.2

Physical activity (times/week)
≤ 3 Times 390 77.5
>3 Times 113 22.5

Fruit and vegetable consumption (times/day)
≤3 Times 428 85.1
>3 Times 75 14.9

Smoking Status
Yes 30 6
No 473 94

Body mass index (BMI)
Abnormal 207 41.2
Normal 296 58.8

Hypertension
Yes 33 6.6
No 470 93.4

Diabetes Mellitus
Yes 9 1.8
No 494 98.2
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finding is consistent with the established epidemiology 
of non-communicable diseases, which demonstrates 
that increasing age is an important determinant of 
hypertension and diabetes because of cumulative exposure 
to behavioural and metabolic risk factors, progressive 
vascular changes, reduced insulin sensitivity, and age-
related physiological decline  [19, 20]. Furthermore, 
previous epidemiological studies have consistently 
shown that the prevalence of hypertension and diabetes 
increases substantially with advancing age  [5, 20]. 
Similarly, Baek et al. (2015) reported that increasing age 
was strongly associated with hypertension, highlighting 
the contribution of age-related physiological changes to 
elevated blood pressure [21].
Although the majority of respondents in the present study 
were aged 17-45 years, this reflects the demographic 
composition of the university community rather than 
a higher age-specific prevalence of hypertension or 
diabetes within younger adults. Consequently, a greater 
absolute number of hypertension cases was observed in 
the younger age group because this group represented 
nearly the entire study population. Similar considerations 
have been reported in epidemiological studies, where the 
distribution of cases is strongly influenced by the age 
structure of the study population and should therefore 
be interpreted together with measures of association 
obtained from multivariable analysis [7, 19]. However, 
after adjustment for potential confounding variables, 
older age remained independently associated with both 
hypertension and diabetes mellitus in the present study. 
Therefore, these findings should not be interpreted as 

indicating that hypertension is more common among 
younger adults, but rather that the predominance of 
younger participants influenced the observed distribution 
of cases. This demographic composition should be 
considered when interpreting the generalisability of 
the findings, particularly because the relatively small 
proportion of participants aged 46-65 years may have 
reduced the precision of age-specific estimates.
The predominance of younger participants should be 
considered when interpreting the findings because it 
may limit the generalisability of the results to university 
populations with a larger proportion of older adults, 
which is an important consideration in observational 
studies  [21, 22] In addition, the relatively small 
number of respondents aged 46-65 years, particularly 
among participants with diabetes mellitus, may have 
contributed to the wide confidence intervals observed 
in the multivariable model, reflecting limited precision 
of the estimated associations  [18]. Therefore, future 
studies involving a more balanced age distribution and a 
larger number of confirmed diabetes cases are warranted 
to improve the precision and generalisability of the 
findings.
The present study demonstrated that participants who 
reported consuming fruits and vegetables three times or 
less per day had significantly higher odds of self-reported 
hypertension than those consuming fruits and vegetables 
more than three times per day. This finding supports the 
well-established role of adequate fruit and vegetable 
intake as a protective factor against hypertension and 
other non-communicable diseases. Previous studies 

Tab. II. Bivariate Analysis of Factors Associated with Self-Reported Hypertension Among University Students and Staff (n = 503).

Variable
Hypertension p-value

Prevalence Ratio 
(95% CI)

No Yes Total
Participant group

Student 373 (74.2%) 23 (4.6%) 396 (78.7%)
0.275 1.672 (0.770-3.630)

Lecturer and academic staff 97 (19.3%) 10 (2.0%) 107 (21.3%)
Sex

Male 88 (17.5%) 11 (2.2%) 99 (19.7%)
0.066 0.461 (0.215-0.985)

Female 382 (75.9%) 22 (4.4%) 404 (80.3%)
Age (years old)

17-45 450 (89.5%) 27 (5.4%) 477 (94.8%)
0.004 2.998 (1.027-8.753)

46-65 20 (4.0%) 6 (1.2%) 26 (5.2%)
Physical activity (times/week)

≤ 3 Times 368 (73.28%) 22 (4.4%) 390 (77.5%)
0.183 1.804 (0.847-3.843)

>3 Times 102 (20.3%) 11 (2.2%) 113 (22.5%)
Fruit and vegetable consumption (times/day)

≤3 Times 405 (80.5%) 23 (4.6%) 428 (85.1%)
0.019 2.709 (1.233-5.953)

>3 Times 65 (12.9%) 10 (2.0%) 75 (14.9%)
Smoking status

Yes 27 (5.4%) 3 (0.6%) 30 (6.0%)
0.436 1.641 (0.471-5.720)

No 443 (88.1%) 30 (6.0%) 473 (94.0%)
Body mass index (BMI)

Abnormal 187 (37.2%) 20 (4.0%) 207 (41.2%)
0.030 0.430 (0.209-0.884)

Normal 283 (56.3%) 13 (2.6%) 296 (58.8%)
Statistically significant at p<0.05.
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have shown that diets rich in fruits and vegetables 
contribute to blood pressure regulation through multiple 
biological mechanisms, including increased potassium 
intake, dietary fibre, antioxidants, and other bioactive 
compounds that improve endothelial function, reduce 
oxidative stress, and enhance vascular health  [6, 23]. 
Inadequate fruit and vegetable consumption as one 
of the major modifiable dietary risk factors for non-
communicable diseases, including hypertension, and 
recommends regular consumption of at least 400 g of 
fruits and vegetables per day as part of a healthy diet [24].
Although the present study assessed fruit and vegetable 
consumption using self-reported frequency rather than 
quantity, the observed association remained significant 
after adjustment for potential confounding variables. 
This finding suggests that insufficient consumption of 
fruits and vegetables may contribute to elevated blood 
pressure among university populations, even after 
accounting for demographic and lifestyle-related factors. 
However, because dietary intake was self-reported and the 
cross-sectional design precludes establishing temporal 
relationships, the observed association should be 
interpreted as an epidemiological association rather than 
evidence of causality. Future longitudinal studies using 
more detailed dietary assessment methods are warranted 
to clarify the dose-response relationship between fruit 
and vegetable consumption and hypertension among 
university populations.
The present study also found that sex remained 
independently associated with self-reported diabetes 
mellitus after adjustment for potential confounding 
variables. Female participants had significantly 
lower odds of reporting diabetes mellitus than male 
participants. This finding is consistent with previous 
epidemiological evidence indicating that the distribution 
of type 2 diabetes differs by sex because of variations in 
behavioural risk factors, body fat distribution, hormonal 
regulation, and health-seeking behaviours [25, 26]. Men 
are generally more likely to be exposed to modifiable 
risk factors, including tobacco use, unhealthy dietary 
patterns, and lower utilisation of preventive health 

services, which may contribute to a greater burden of 
diabetes in adulthood [27, 28]. 
The observed association should be interpreted with 
caution because the number of participants with self-
reported diabetes mellitus in the present study was 
relatively small, resulting in a wide confidence interval 
for several estimates in the multivariable model. 
Moreover, diabetes status was determined through self-
reported physician diagnosis rather than biochemical 
examination, creating the possibility of misclassification 
due to undiagnosed diabetes or inaccurate reporting. 
Therefore, future studies incorporating objective clinical 
measurements, such as fasting blood glucose or glycated 
haemoglobin (HbA1c), are needed to confirm the 
observed association between sex and diabetes mellitus 
among university populations.
The present findings have important implications for 
public health practice in university settings. From a 
health promotion perspective, these findings support 
the implementation of risk-based interventions that 
combine health education, supportive environments, 
and behavioural change strategies to reduce modifiable 
risk factors for non-communicable diseases within 
university settings. Although university populations 
are generally perceived as relatively healthy, the 
identification of age and inadequate fruit and vegetable 
consumption as factors independently associated with 
hypertension, together with the association between 
age and sex and diabetes mellitus, highlights the need 
for targeted prevention strategies rather than uniform 
health promotion programmes. Universities provide 
a strategic environment for implementing evidence-
informed interventions that promote healthy dietary 
behaviours, encourage regular health screening, and 
facilitate early identification of individuals at increased 
risk of non-communicable diseases. Such interventions 
may include periodic blood pressure and blood glucose 
screening, nutrition education, behavioural counselling, 
and supportive campus policies that encourage healthy 
food choices and active lifestyles. These preventive 
approaches are consistent with the principles of health 

Tab. III. Multivariable Logistic Regression Analysis of Factors Associated with Self-Reported Hypertension and Diabetes Mellitus Among Univer-
sity Students and Staff.

Variable B SE Wald p-value AOR (95% CI)
Hypertension
Sex -0.415 0.430 0.932 0.334 0.660 (0.284-1.533)
Age (years old) 1.173 0.546 4,608 0.032 3.231 (1.107-9.425)
Physical activity (times/week) 0.250 0.419 0.355 0.551 1.284 (0.565-2.919)
Fruit and vegetable consumption (times/day) 0.941 0.425 4.897 0.027 2.563 (1.114-5.900)
Body mass index (BMI) -0.675 0.388 3.019 0.082 0.509 (0.238-1.090)
Diabetes Mellitus
Sex -1.825 0.873 4.373 0.037 0.161 (0.029-0.892)
Age (years old) 3.566 1.247 8.178 0.004 35.370 (3.071-407.404)
Physical activity (times/week) 0.434 0.844 0.264 0.607 1.543 (0.295-8.063)
Fruit and vegetable consumption (times/day) 1.004 0.909 1.219 0.269 2.729 (0.459-16.212)
Body mass index (BMI) 0.338 0.848 0.159 0.690 1.402 (0.266-7.395)

AOR: Adjusted Odds Ratio; CI: Confidence Interval. Variables with p<0.25 in the bivariate analysis were included in the multivariable logistic regression 
model.
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promotion and may contribute to reducing the future 
burden of non-communicable diseases among university 
communities [6, 29, 30]. 

Strengths And Limitations
This study has several strengths that should be 
acknowledged. First, it included a relatively large sample 
of university students, lecturers, and academic staff, 
providing a comprehensive overview of selected non-
communicable disease risk factors within a university 
community. Second, the use of multivariable logistic 
regression enabled adjustment for potential confounding 
variables, thereby providing more robust estimates of the 
associations between demographic and lifestyle-related 
factors and self-reported hypertension and diabetes 
mellitus. These strengths enhance the internal validity of 
the findings within the study population.
Nevertheless, several limitations should be considered 
when interpreting the results. First, the cross-sectional 
design precludes establishing temporal or causal 
relationships between the identified factors and the 
study outcomes, and therefore the findings should 
be interpreted as associations rather than evidence of 
causation  [22, 31]. Second, hypertension and diabetes 
mellitus were identified based on self-reported physician 
diagnoses rather than clinical measurements, introducing 
the possibility of outcome misclassification and 
underestimation due to undiagnosed cases  [22]. Third, 
most participants were aged 17-45 years, which may 
limit the generalisability of the findings to university 
populations with a larger proportion of older adults. 
Finally, the relatively small number of participants with 
diabetes mellitus resulted in wide confidence intervals in 
the multivariable model, indicating limited precision for 
some estimated associations  [18]. Future longitudinal 
studies incorporating objective clinical assessments 
and more balanced age distributions are recommended 
to confirm and extend the present findings. Despite 
these limitations, the study provides valuable baseline 
evidence regarding factors associated with hypertension 
and diabetes mellitus among university students and staff, 
which may inform future preventive health programmes 
and longitudinal research in higher education settings.

Conclusion

This study demonstrated that older age and lower fruit and 
vegetable consumption were independently associated 
with self-reported hypertension, whereas older age 
and male sex were independently associated with self-
reported diabetes mellitus among university students 
and staff. These findings highlight the importance of 
addressing modifiable lifestyle behaviours alongside 
demographic risk factors in non-communicable disease 
prevention within university settings. Although causal 
relationships cannot be inferred because of the cross-
sectional design, the findings provide evidence to 
support targeted health promotion strategies, routine 
risk screening, and early preventive interventions for 

university communities. Future longitudinal studies 
incorporating objective clinical assessments are 
recommended to further clarify these associations and 
strengthen the evidence base for non-communicable 
disease prevention in higher education institutions.
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