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Abstract

Introduction Cardiovascular diseases (CVD) are a leading global health concern. Modifiable behavioral
risk factors are increasingly recognized in young adults, especially among medical students who often live
independently. This study investigated the association between living alone and modifiable cardiovascular
risk factors—sleep quality, sodium intake, physical activity, and body mass index (BMI)—among medical
students at UERMMMCI during the 2022-2023 academic year.

Methods Researchers conducted an analytical cross-sectional study among 220 medical students. Validated
tools were used: Pittsburgh Sleep Quality Index (PSQI), Scored Sodium Questionnaire, International
Physical Activity Questionnaire (IPAQ), and BMI classification. Researchers performed statistical analyses
using Chi-square tests and calculated relative risks (RR) with 95% confidence intervals.

Results A significant positive association was found between living alone and poor sleep quality (RR
2.132 p = 0.047). No significant associations were observed between living alone and sodium intake (RR
0.96 p = 0.6868), physical activity (RR 1.18 p = 0.2239), or BMI (RR 1.03 p = 0.7367).

Conclusion Among the studied cardiovascular risk factors, only poor sleep quality was significantly
more prevalent among students living alone. These findings highlight the importance of interventions
targeting sleep hygiene in this demographic.
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ardiovascular diseases (CVDs) encompass
disorders of the heart and blood vessels,
including hypertension, coronary heart disease, and
cerebrovascular disease.! These conditions remain the
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leading cause of premature mortality both globally
and in the Philippines.?* Although symptoms often
emerge in adulthood, the underlying risk factors
typically begin in adolescence. Addressing these risk
factors early is crucial.

Many young adults live independently while
attending college or working, introducing new
lifestyle challenges.> Research links social isolation
to poorer cardiovascular health outcomes.® High-risk
behaviors—smoking, excessive sodium consumption,
and physical inactivity—are also more common
among individuals who live alone.’
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Modifiable cardiovascular risk factors such as
poor diet, inadequate sleep, physical inactivity, and
elevated BMI contribute to CVD development.®
Preventing CVD by determining the prevalence
of these modifiable risk factors among individuals
who live alone is of importance, as it poses social,
economic, and health burden, along with a reduction
in their quality of life.’

The study sought to determine the association
between living alone and the presence of modifiable
cardiovascular risk factors among medical students
enrolled in UERMMMCI in the school year 2022-
2023.

Methods

The UERM Research Institute for Health
Sciences Ethics Review Committee approved this
analytical cross-sectional study (RIHS ERC Code:
1449/C/2023/021).

Participants

The study included regular first- to third-year
medical students at UERMMMCI in 2022-2023.
Eligible participants either lived alone or with family.
Students who lived with non-family members or shared
a space only on weekends were excluded. Researchers
used non-probability, convenience sampling by
distributing physical questionnaires during class visits.

Sample Size

A preliminary study of 30 participants informed
the sample size calculation for comparing two
proportions. At 95% confidence, 80% power, and
assumed proportions of 0.60 and 0.366, a minimum
of 218 participants was required.

Data Collection Tools
Researchers used four standardized tools:

1. Pittsburgh Sleep Quality Index (PSQI): This
19-item tool (plus 5 optional items) assesses
sleep quality across 7 components. Its initial
evaluation had a=.83 of internal reliability,
test-retest reliability for the global scale of
0.85, 89.6% sensitivity, and 86.5% specificity.
A global PSQI score >5 indicates poor sleep.’

2. Scored Sodium Questionnaire (SSQ): This
34-item tool evaluates sodium intake over the
past 6 months. It has an AUC of 0.79, 61.5%
sensitivity, and 90.0% specificity. Scores >65
denote high sodium consumption!®!!,

3. International Physical Activity Questionnaire
(IPAQ): This self-report tool assesses
moderate-to-vigorous physical activity. It has a
test-retest reliability of 0.74, criterion validity
of 0.41, and concurrent validity of 0.72.
Category 1 reflects low activity; Categories
2-3 reflect moderate-to-high activity'?.

4. Body Mass Index (BMI): BMI was computed
using self-reported height and weight,
classified using Asia-Pacific cut-offs. BMI
>23 kg/m? was considered above normal'*!3,

Researchers verified the completeness and
validity of responses, tallied scores, and used SPSS
for statistical analysis.; relative risk (RR) with 95%
CI was calculated for association. Chi-square tests
assessed for statistical significance.

Results

The demographic characteristics are summarized
in Table 1. The final sample included 220 students:
112 lived alone and 108 with family. Among the 220
participants, 63.2% were female, and 84.6% were
aged 23-26. First-year students made up the largest
proportion (36.8%).

Sleep Quality

Living alone significantly increased the likelihood
of poor sleep quality (RR = 2.132,95% CI: 0.97-4.55,
p = 0.0476) (Table 2).

Sodium Intake

Sodium intake did not differ significantly between
those living alone and those living with family (RR =
0.9643, p = 0.6868) (Table 3).

Physical Activity

No significant association emerged between living
arrangement and physical activity level (RR = 1.181,
p = 0.2239) (Table 4).

Body Mass Index

BMI was not significantly associated with living
alone (RR =1.033, p = 0.7367) (Table 5).
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Table 1. Demographic characteristics of the participants.

. UERM Medical Students
Demographic Factors F .
requency Proportion
S Male 81 36.8
x Female 139 63.2
19-22 21 9.5
Ace in vears 23-26 187 84.6
gemy 27-30 10 4.6
31-43 2 1
Year 1 133 36.8
Year Level Year 2 50 22.7
Year 3 37 16.8
Table 2. Analysis on the effect of living alone on sleep quality.
Participants Poor Sleep Good Sleep Relative Risk (95% p-value
Quality Quality Confidence Interval)
Living alone 100 12 2.132 0.0476
Living with family 86 22 0.9733 to 4.558
Table 3. Analysis on the effect of living alone on sodium intake.
Participants High Sodium Low Sodium Relative Risk (95% p-value
Intake Intake Confidence Interval)
Living alone 76 36 0.9643 0.6868
Living with family 76 32 0.8054 to 1.154
Table 4. Analysis on the effect of living alone on physical activity.
Low Physical Moderate to High RR p value
Activity Physical Activity (95% Confidence
Interval)
Living alone 60 52 1.181 0.2239
Living with family 49 59 0.9038 to 1.553
Table 5. Analysis on the effect living alone on body mass index (BMI).
Above normal Normal BMI RR p value
BMI (95% Confidence Interval)
Living alone 75 37 1.033 0.7367
Living with family 70 38 0.8529to 1.255
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Discussion
Sleep Quality and Living Alone

Among the cardiovascular risk factors, only sleep
quality showed a significant association with living
alone. Those living independently were over twice
as likely to report poor sleep. Disrupted sleep may
result from environmental factors—noisy dorms,
irregular routines, or lack of emotional support.!¢
An outcome-based recommendation by the National
Sleep Foundation, a nonprofit organization based in
the United States dedicated to improving health and
well-being through sleep education and advocacy states
that the appropriate amount of sleep duration for an
adult is 7-9 hours.!” Filipinos had one of the highest
rates of sleep deprivation in Asia: national data show
46% of Filipinos report insufficient sleep, and 32%
sleep less than six hours per night.!'® International and
local studies among medical students also highlight
prevalent poor sleep, but they seldom consider living
arrangements.'*?! Inadequate sleep duration—typically
defined as fewer than 6 hours or more than 9 hours
per night—has been consistently associated with an
elevated risk of adverse cardiovascular outcomes,
including hypertension and coronary heart disease. This
association follows a U-shaped pattern, wherein both
short and long sleep durations are linked to increased
cardiovascular morbidity and mortality.?*** Among
university students, particularly those living alone,
irregular sleep patterns and poor sleep hygiene may be
compounded by academic stress, social isolation, and
lack of structured routines, further increasing their
vulnerability to cardiovascular risk. Therefore, targeted
interventions that promote healthy sleep behaviors,
stress reduction techniques, and awareness of the
health consequences of sleep deprivation may serve
as important strategies in mitigating cardiovascular
disease (CVD) risk in this population.

Sodium Intake and Living Arrangement

No statistically significant difference in sodium
intake was observed between students based on
their living arrangements. This finding suggests that
individual dietary choices may play a more influential
role in sodium consumption than residential status
alone. Factors such as personal food preferences,
cooking habits, cultural influences, and exposure to

processed foods likely contribute to this variability.
Additionally, disparities in affordability and access to
healthy, low-sodium food options—particularly among
students with limited financial resources—further
complicate the ability to draw direct associations
between living arrangement and sodium intake.?>2¢
These results highlight the need for broader nutritional
interventions that account for individual behavior and
structural barriers to healthy eating.

Physical Activity and Living Alone

Contrary to previous studies, living alone was not
associated with lower levels of physical activity among
students.?’ Factors such as access to exercise facilities,
digital fitness platforms, and peer influence may play
a more significant role than living arrangement in
shaping physical activity habits.?

Body Mass Index and Living Alone

Living alone did not significantly affect BMI.
Although some literature links independent living to
higher obesity risk; it has been suggested that poor
lifestyle behaviors such as eating salty or sugary
food and low physical activity have been associated
with increasing BMI particularly among university
students who are living alone.?>* In contrast, another
study revealed that, although the BMI of university
students increased from the start to the end of the same
school year, the students living with their parents/
relatives reported a greater increase in BMI.?° The
present findings align with literature suggesting other
factors—diet, activity, stress—play larger roles.

Limitations

This study has several limitations. The use of
self-reported data introduces the potential for recall
and response bias. Additionally, non-modifiable
cardiovascular risk factors such as family history and
pre-existing medical conditions were not assessed.
The use of convenience sampling further limits the
generalizability of the findings to the broader student
population.

Conclusion

Among the assessed modifiable cardiovascular risk
factors, only poor sleep quality was significantly more
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common in students living alone. No differences were
found in sodium intake, physical activity, or BMI.

Recommendations

Institutions should promote proper sleep hygiene and
stress management strategies, particularly for students
living independently. Future research should include
longitudinal data and account for non-modifiable risk
factors.
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