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ABSTRACT 
 

In the post COVID-19 era, Health-Related Quality of Life (HRQoL), a 
multidimensional construct reflecting individuals’ physical, psychological, and social well-
being, has become an important public health issue. The EuroQol 5 Dimensions 5 Levels (EQ-
5D-5L) and the EuroQol Visual Analogue Scale (EQ-VAS) are widely recognised tools for 
assessing HRQoL. This study aimed to evaluate HRQoL using the EQ-5D-5L and EQ-VAS 
and to identify predictive factors associated with HRQoL among post-COVID-19 
undergraduate students. A cross-sectional survey was conducted between May and July 2023 
among 451 undergraduate students. Data were analysed using descriptive statistics, the Mann-
Whitney U test, the Kruskal-Wallis test, Spearman’s correlation and stepwise multiple linear 
regression, with the significance level set at 0.05. The mean utility score derived from the EQ-
5D-5L was 0.96 (SD = 0.07), and the mean EQ-VAS score was 82.9 (SD = 14.5). Most 
participants reported no problems across the EQ-5D-5L domains, except for pain/discomfort 
(23.3%) and anxiety/depression (28.8%). Significant differences in HRQoL scores were 
observed based on gender, age, GPA, medical history, depressive symptoms, monthly expenses 
and health-related behaviours (p < 0.05). Regression analysis revealed that depressive 
symptoms (PHQ-9) and medical history were negatively associated with both EQ-5D-5L and 
EQ-VAS scores, while GPA was a positive predictor of the utility score. Age and year of study 
were also associated with variations in EQ-VAS scores. These findings underscore the need 
for mental health and academic support interventions aimed at improving HRQoL among post-
COVID-19 student populations. Universities should consider providing targeted support, 
particularly for students in higher-risk academic years. 
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INTRODUCTION 
 

The COVID-19 pandemic has 
significantly impacted global physical and 
mental health, particularly among university 
students – a population undergoing academic, 
social and personal transitions.1 Although 
many individuals have recovered from the 
acute phase of infection, a considerable 
number continue to experience long-term 
consequences, commonly referred to as 
‘post-COVID-19 condition’ or ‘long 
COVID.’ These lingering effects may 
include fatigue, shortness of breath, chest 
discomfort, cognitive impairments (e.g., 
difficulty concentrating or memory loss) 
and psychological symptoms such as 
anxiety and depression.2 In young adults, 
these symptoms can persist for weeks or 
even months after the initial illness, 
affecting academic performance, social 
interactions and overall quality of life. 
Additionally, the rapid shift to online 
learning disrupted traditional education, 
while new lifestyle adjustments – such as 
social distancing and heightened self-care – 
contributed to increased stress and 
uncertainty. These changes, coupled with 
widespread media coverage, have 
exacerbated anxiety and psychological 
distress, particularly among student 
populations.3 

Health-Related Quality of Life 
(HRQoL), which reflects physical, mental 
and social well-being, is an essential 
measure for understanding student health. 
The EQ-5D-5L and the EQ-VAS are widely 
validated tools for assessing HRQoL.4-9 
Applying these instruments to undergraduate 
students who have recovered from COVID-
19 provides valuable insights for health 
planning in academic settings. 
 Previous research highlights a 
strong link between mental health, COVID-
19 and HRQoL in university students. For 
example, a study from Peru reported that 
depressive symptoms significantly affected 

mental health and daily functioning,10 while 
post-COVID-19 students in India exhibited 
reduced HRQoL in the domains of pain, 
stress and mobility.11 A systematic review 
found varying rates of depression 
prevalence during the pandemic, ranging 
from 21.2% among Mexican high school 
students to 57.9% among Indonesian 
university students. Depression was 
strongly associated with lower HRQoL and 
increased social isolation.12 Additionally, in 
the Italian population, normative values for 
the EQ-5D-5L have been developed, 
indicating that gender, age, and 
socioeconomic status are significant 
predictors of HRQoL.4 Previous studies 
have demonstrated that knowledge, 
attitudes, and preventive behaviors related 
to COVID-19 are associated with mental 
health and overall well-being among 
university students. For instance, 
Khumsaen found that individuals with 
higher levels of COVID-19 knowledge and 
preventive behaviors exhibited better 
health outcomes.13 Likewise, Karuniawati 
et al. reported that students’ attitudes 
toward COVID-19 were significantly 
associated with their psychological status 
and quality of life. 14 These findings support 
the inclusion of COVID-19-related 
knowledge, attitudes, and preventive 
behaviors as predictive variables in the 
present study. 
 In Thailand, studies have shown 
that undergraduate students generally 
report moderate levels of HRQoL.15 
Differences in HRQoL have been observed 
across gender15 and academic year.16 

During the pandemic, approximately 80% 
of students reported moderate to high levels 
of HRQoL, with social and environmental 
factors playing significant roles.17 
Tanviboonwong et al. further identified the 
university environment, social relationships, 
curriculum and monthly expenses as key 
predictors of HRQoL, collectively 
explaining 72.4% of the variance.18 
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 Given these findings, understanding 
HRQoL among undergraduate students 
during the post-COVID-19 period—
regardless of their infection history—is 
vital, as compromised HRQoL can 
negatively affect their long-term physical 
and mental health, academic performance 
and future opportunities. This study aims to 
assess HRQoL using the EQ-5D-5L and 
EQ-VAS, and to identify the factors that 
influence it. The findings will inform the 
development of targeted health promotion 
and mental health strategies within 
university settings. 
 
METHODS 
 
Study design and population 

This research was conducted as a 
cross-sectional study at the University of 
Phayao in Phayao Province. The study 
population comprised 15,753 
undergraduate students, from first to fourth 
year, who were actively enrolled at the time 
of data collection.19 Data were collected 
between May and July 2023. 

 

Sample size and sampling procedure 
The sample size was calculated 

using Daniel’s formula,20 based on a 
reported prevalence of good quality of life 
(57.9%) among Indonesian university 
students.14 Although a previous study 
involving Thai undergraduates was 
referenced, it did not provide specific 
prevalence data suitable for sample size 
calculation. The Indonesian study was 
selected due to its use of a similar 
measurement tool (EQ-5D-5L), a 
comparable university context, and a recent 
publication date, making the prevalence 
figure relevant and applicable to this 
study’s objectives. The minimum required 
sample size was 366. To account for non-
response and enhance reliability, an 
additional 10% was added, resulting in a 
final sample size of 451 students.  
 A multi-stage sampling method was 
employed. First, university faculties were 

categorised into three clusters: (1) Science 
and Technology, (2) Health Sciences and 
(3) Humanities and Social Sciences. One 
faculty was randomly selected from each 
cluster through drawing lots. Within each 
selected faculty, students from Years 1 to 4 
were proportionally sampled to achieve the 
required overall sample size. 
 Inclusion Criteria: Participants 
were undergraduate students enrolled in the 
regular bi-semester program at the 
University of Phayao, Phayao Province, 
during Semester 1 of the 2022 academic 
year. Eligible participants were aged 18 
years or older and provided written 
informed consent to participate in the study. 

Exclusion Criteria: Students were 
excluded if they had any diagnosed 
psychiatric disorders (e.g., major 
depressive disorder, anxiety disorders), 
severe physical illnesses or experienced 
issues during data collection that prevented 
them from completing the questionnaire. 

 

Measurement instruments 
Data were collected using a 

structured, validated, self-administered 
questionnaire, developed based on a 
literature review and adapted from previous 
studies. The questionnaire comprised six 
sections: 

(1) General Characteristics – This 
section included items on gender, age, year 
of study, GPA, BMI, monthly expenses and 
medical history. Medical history, in this 
context, specifically refers to pre-existing 
chronic health conditions (e.g., allergic 
rhinitis, asthma) and a history of COVID-
19 infection. 

(2) COVID-19 Knowledge – This 
section was developed based on the study 
conducted by Khumsaen N.13 and consisted 
of 10 true/false items. Each correct answer 
was awarded 1 point, resulting in total 
scores ranging from 0 to 10. Knowledge 
levels were categorised according to 
Bloom’s criteria21 as low (0–5), moderate 
(6–7) and high (8–10). 
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(3) Attitudes Toward COVID-19 – 
This section consisted of 13 items measured 
on a 4-point Likert scale (strongly agree = 
4, agree = 3, disagree = 2, strongly disagree 
= 1). Total scores ranged from 13 to 52 and 
were categorised, based on Bloom’s 
criteria21, into three levels: low (13–30), 
moderate (31–41) and high (42–52). This 
section demonstrated acceptable internal 
consistency (Cronbach’s alpha = 0.776). 

(4) COVID-19 Preventive 
Behaviours – This section included 10 
items rated on a 4-point Likert scale (0 = 
never to 3 = always), with total scores 
ranging from 0 to 30. Scores were 
categorised as low, moderate or high based 
on Bloom’s criteria.21 Internal consistency 
was high, with a Cronbach’s alpha of 0.842. 

(5) EQ-5D-5L and EQ-VAS – The 
EQ-5D-5L assesses health status across 
five key dimensions: mobility, self-care, 
usual activities, pain/discomfort and 
anxiety/depression. Each dimension 
includes five severity levels, ranging from 
no problems to extreme problems. By 
combining all levels across the five 
dimensions, the instrument can describe up 
to 3,125 unique health states.5 The EQ-VAS 
measures self-perceived health on a vertical 
visual analogue scale ranging from 0 (worst 
imaginable health) to 100 (best imaginable 
health). Utility values, ranging from -1 to 1, 
were calculated according to the EQ-5D-5L 
valuation protocol.6 

(6) PHQ-9 – A 9-item standardised 
tool used to screen for depression, validated 
for use in Thailand.22 Each item is rated on 
a 4-point scale (0–3), yielding a total score 
ranging from 0 to 27. Scores are interpreted 
as follows: < 7 = no or minimal depression, 
7–12 = mild, 13–18 = moderate and ≥ 19 = 
severe depression. The tool demonstrated 
high reliability in the pilot test, with a 
Cronbach’s alpha coefficient of 0.892. 
 
 
 

Data collection 
 Following IRB  approval, prior to 
participation, all students received a written 
informed consent form explaining the 
purpose of the study, the voluntary nature 
of participation, and assurance that their 
decision to participate or not would have no 
impact on their academic grades or 
standing. Although data collection was 
conducted during class time, students were 
informed that they could freely choose to 
participate without any pressure or 
obligation. Participants were informed 
about the study objectives and provided 
written consent. Data collection was 
conducted during class hours with 
instructors’ permission, using hard-copy, 
self-administered questionnaires that were 
distributed and completed on-site in the 
classroom. Confidentiality and the 
voluntary nature of participation were 
emphasised. All 451 completed 
questionnaires were checked for 
completeness and included in the analysis. 
 
Data analysis 

The data were analysed using IBM 
SPSS Statistics for Windows, version 29, 
employing both descriptive and inferential 
statistical methods. Inferential analyses 
included comparisons of mean ranks using 
the Mann-Whitney U test for two-group 
comparisons, the Kruskal-Wallis test for 
comparisons involving more than two 
groups, and bivariate analysis using 
Spearman’s correlation, with the 
significance level set at 0.05. Before 
conducting the analysis, assumptions for 
multiple linear regression were tested. 
These included checking the independence 
of errors, converting categorical 
independent variables into dummy 
variables, and assessing multicollinearity 
through tolerance and Variance Inflation 
Factor (VIF) values. Tolerance values were 
high (close to 1), and all VIF values were 
below 10,23 indicating no multicollinearity 
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concerns. All assumptions were satisfied. 
Stepwise multiple linear regression 
analyses of utility scores and EQ-VAS 
scores identified statistically significant 
associated factors at the 0.05 significance 
level. 

 
RESULTS 

A total of 451 undergraduate 
students participated in the study. The 
majority were female (90.5%), with a mean 
age of 19.87 years (SD = 1.193); most 
participants were aged 20 years or older 
(71.4%). Participants were relatively 

evenly distributed across academic years, 
with a slightly higher proportion in the first 
and third years. The mean GPA was 2.97 
(SD = 0.418), and over half (52.1%) had a 
GPA below 3.00. The average BMI was 
21.96 kg/m² (SD = 4.478), with the 
majority falling within the normal BMI 
range (40.6%). Monthly expenses averaged 
5,646.78 Baht (SD = 2,747.47), with most 
students spending between 3,001 and 5,000 
Baht (42.1%). Regarding health history, 
10.6% reported a pre-existing condition, 
and 35.7% had previously contracted 
COVID-19 (Table 1). 

 

Table 1. General characteristics of the samples (n=451)  
 
Characteristics Number % 
Gender   
 Male 43 9.5 
 Female 408 90.5 
Age ( x=19.87, SD=1.193, Min=18 years, Max=24 years)  
 18–19 Years 129 28.6 
 ≥ 20 Years 322 71.4 
Current year of study   
 First year 123 27.3 
 Second year 109 24.1 
 Third year 115 25.5 
 Fourth year 104 23.1 
Grade Point Average: GPA ( x=2.97, SD=0.418, Min=1.83, Max=4.00) 

 < 3.00 235 52.1 

 ≥ 3.00 216 47.9 

Body Mass Index: BMI (kg/m2) ( x=21.96, SD=4.478, Min=13.67, Max=37.58)  
 Underweight 115 25.5 
 Normal 183 40.6 
 Overweight 57 12.6 
 Obese 65 14.4 
 Severely Obese 31 6.9 
Monthly expenses (x=5,646.78, SD=2,747.469, Min=800 Baht, Max=21,000 Baht) 
 < 3,000 Baht 83 18.4 
 3,001–5,000 Baht 190 42.1 
 ≥ 5,001 Baht 178 39.5 
Medical History   
 Yes 48 10.6 
 No 403 89.4 
History of COVID-19 Infection   
 Yes 161 35.7 
 No 290 64.3 

  
 Both male and female 
undergraduate students reported relatively 

low proportions of health problems across 
all EQ-5D-5L dimensions. The fewest 
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problems were observed in mobility, self-
care, and usual activity, with fewer than 
12% of respondents in any academic year 
reporting issues in these dimensions. In 
contrast, higher proportions of problems 
were found in the pain/discomfort and 
anxiety/depression dimensions, particularly 
among first- and fourth-year students. 
Female students tended to report more 
problems in these two dimensions 
compared to males. Regarding overall 
HRQoL, the mean EQ-5D-5L index score 

was 0.96 (SD = 0.07) with a median of 1.00 
(IQR = 0.04), indicating that most students 
perceived their general health status as very 
good. The mean EQ-VAS score was 82.90 
(SD = 14.54) with a median of 85.00 (IQR 
= 20.00), suggesting a high level of self-
perceived health status. Male students 
reported a slightly higher mean EQ-VAS 
score (86.60) than female students (82.41), 
reflecting marginally better perceived 
health status among males (Table 2). 

 
Table 2. Descriptive of HRQoL using the EQ-5D-5L and EQ VAS classified by gender and 
current year of study.  (n=451) 
 

Current 
year of 
study 

EQ-5D-5L descriptive with score (reporting problems %)  

Mobility Self-care Usual activity Pain/ 
discomfort 

Anxiety/ 
depression 

Male Female Male Female Male Female Male Female Male Female 
1 11.1 4.8 11.1 1.9 11.1 1.9 16.7 14.3 11.1 32.4 
2 0.0 12.3 0.0 0.0 0.0 5.7 33.3 25.5 33.3 26.4 
3 0.0 11.7 0.0 1.0 0.0 9.7 8.3 29.1 25.0 29.1 
4 0.0 10.6 0.0 2.1 0.0 8.5 10.0 30.9 10.0 33.0 

HRQoL Male Female Total 
Mean(SD) Median(IQR) Mean(SD) Median(IQR) Mean(SD) Median(IQR) 

Utility score  0.98(0.07) 1.00(0.00) 0.96(0.07) 1.00(0.04) 0.96(0.07) 1.00(0.04) 
EQ-VAS score 86.60(12.57) 90.00(20.00) 82.41(14.67) 85.00(20.00) 82.90(14.54) 85.00(20.00) 

 
 Table 3 presents the HRQoL 
analysis based on EQ-5D-5L utility and 
EQ-VAS scores across various 
demographic and health-related factors. 
Significant differences (p < 0.05) were 
observed for gender, age, GPA, medical 
history, depressive symptoms (PHQ-9), 
monthly expenses and health-related 
behaviours. Female students and those aged 
≥ 20 years had lower EQ-VAS scores. 
Students with a GPA ≥ 3.00 reported higher 
EQ-VAS scores. Participants with 

underlying medical conditions or elevated 
PHQ-9 scores exhibited lower utility and 
EQ-VAS scores. While utility scores did 
not significantly differ by year of study, 
EQ-VAS scores were slightly lower among 
higher-year students, with first-year 
students reporting the highest median 
scores. Positive health-related behaviours 
were associated with higher EQ-VAS 
scores. No significant associations were 
found for BMI, history of COVID-19, 
knowledge level or attitude. 

 
Table 3. Analysis of the EQ-5D-5L and EQ VAS by factors (n=451) 
 
Factors n EQ-5D-5L (utility score) EQ-VAS score 

Median IQR Range p-valuea Median IQR Range p-valueb 
Gender           
 Male 43 1.00 0.00 0.29 0.007** 90.00 20.0 50.0 0.013* 
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Factors n EQ-5D-5L (utility score) EQ-VAS score 
Median IQR Range p-valuea Median IQR Range p-valueb 

 Female 408 1.00 0.04 0.48  85.00 20.0 80.0  
Age          
 18–19 Years 129 1.00 0.03 0.29 0.042* 90.00 20.0 75.0 <0.001** 
 ≥ 20 Years 322 1.00 0.07 0.48  80.00 15.0 80.0  
         
Current year of study         
 First year 123 1.00 0.03 0.29 0.143 90.00 20.0 75.0 <0.001** 
 Second year 109 1.00 0.06 0.41  80.00 20.0 80.0  
 Third year 115 1.00 0.07 0.48  80.00 15.0 68.0  
 Fourth year 104 1.00 0.07 0.43  85.00 10.0 80.0  
GPA          
 < 3.00 235 1.00 0.07 0.43 0.095 80.00 15.0 80.0 0.006** 
 ≥ 3.00 216 1.00 0.04 0.48  90.00 20.0 80.0  
BMI          
 Underweight 115 1.00 0.04 0.41 0.767 85.00 15.0 80.0 0.253 
 Normal 183 1.00 0.04 0.48  85.00 15.0 80.0  
 Overweight 57 1.00 0.06 0.37  80.00 20.0 55.0  
 Obese 65 1.00 0.04 0.43  85.00 20.0 50.0  
 Severely Obese 31 1.00 0.08 0.24  90.00 20.0 50.0  
Monthly expenses          
 < 3,000  83 1.00 0.07 0.41 0.804 90.00 20.0 80.0 0.033* 
 3,001–5,000  190 1.00 0.04 0.48  85.00 15.0 75.0  
 ≥ 5,001  178 1.00 0.04 0.30  84.50 15.0 80.0  
Medical History         
 Yes 48 0.96 0.12 0.48 <0.001** 82.50 20.0 80.0 0.197 
 No 403 1.00 0.04 0.43  85.00 20.0 80.0  
History of COVID-19 Infection        
 Yes 290 1.00 0.04 0.43 0.525 85.00 20.0 80.0 0.995 
 No 161 1.00 0.04 0.48  85.00 14.0 80.0  
PHQ-9          
 None 184 1.00 0.03 0.34 <0.001** 90.00 15.0 80.0 <0.001** 
 Mild 187 1.00 0.05 0.43  80.00 15.0 74.0  
 Moderate 59 0.96 0.12 0.48  80.00 15.0 63.0  
 Moderately Severe 16 0.91 0.12 0.32  80.00 15.0 66.0  
 Severe 5 0.84 0.10 0.13  50.00 50.0 60.0  
COVID-19 knowledge          
 Low 7 1.00 0.04 0.07 0.723 98.00 20.0 30.0 0.229 
 Moderate 35 1.00 0.04 0.37  80.00 20.0 40.0  
 High 409 1.00 0.04 0.48  85.00 20.0 80.0  
Attitudes toward COVID-19         
 Low 8 1.00 0.00 0.07 0.195 90.00 18.0 40.0 0.941 
 Moderate 190 1.00 0.04 0.48  85.00 20.0 75.0  
 High 253 1.00 0.04 0.32  85.00 20.0 80.0  
COVID-19 preventive behaviors        
 Low 7 1.00 0.14 0.29 0.518 90.00 30.0 40.0 0.002** 
 Moderate  99 1.00 0.07 0.43  80.00 20.0 50.0  
 High 345 1.00 0.04 0.48  89.00 15.0 80.0  

a Mann-Whitney Test (two group), b Kruskal-Wallis Test (more than two) 
* Significant at the 0.05 level, ** Significant at the 0.01 level 
 

 Table 4 presents Spearman’s 
correlation between the EQ-5D-5L utility 
scores and the independent variables (n = 
451). A significant negative correlation was 
observed between the utility score and 

PHQ-9 (r = -0.367, p < 0.01), indicating 
that higher levels of depressive symptoms 
are associated with lower HRQoL. Age was 
also negatively correlated with the utility 
score (r = -0.109, p < 0.05), while monthly 
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expenses showed a negative but non-
significant correlation (r = -0.105, p > 
0.05). GPA was positively correlated with 
the utility score (r = 0.118, p < 0.05), 
suggesting that better academic 
performance is associated with higher 
HRQoL. No significant correlations were 

found between the utility score and BMI, 
knowledge, attitude or behaviour. 
However, behaviour showed a significant 
negative correlation with PHQ-9 (r = -
0.146, p < 0.01), implying a potential 
indirect effect of behaviour on health status 
through mental health.

 
Table 4. Bivariate analysis using Spearman's correlation to assess the relationship between 
independent variables and utility score of the samples (n=451) 
 

Variables 1 2 3 4 5 6 7 8 9 
1 Age 1.000         
2 BMI -0.015 1.000        
3 GPA -0.326** -0.045 1.000       
4 Monthly expenses 0.112* 0.060 0.023 1.000      
5 PHQ-9 0.046 -0.019 -0.035 0.029 1.000     
6 Knowledge 0.051 -0.013 -0.010 0.003 0.028 1.000    
7 Attitude 0.109* 0.021 -0.082 0.116* 0.045 0.091 1.000   
8 Behavior 0.101* -0.042 -0.085 -0.005 -0.146** 0.016 0.057 1.000  
9 Utility score -0.109* -0.051 0.118* -0.105 -0.367** -0.036 0.030 0.084 1.000 

* significant at the 0.05 level, ** significant at the 0.01 level 
 
 Table 5 presents Spearman’s 
correlation coefficients between EQ-VAS 
scores and selected variables among 
university students (n = 451). EQ-VAS 
scores were significantly negatively 
correlated with age (r = -0.233, p < 0.01) 
and PHQ-9 scores (r = -0.331, p < 0.01), 
indicating that younger students and those 
with fewer depressive symptoms reported 
better self-rated health. GPA (r = 0.128, p < 

0.01) and health behaviour scores (r = 
0.123, p < 0.01) were positively correlated 
with EQ-VAS scores, suggesting that better 
academic performance and healthier 
behaviours are associated with higher 
perceived health. Monthly expenses 
showed a weak but significant negative 
correlation with EQ-VAS (r = -0.112, p < 
0.05). No significant correlations were 
observed for attitude or knowledge. 

 
Table 5. Bivariate analysis using Spearman's correlation to assess the relationship between 
independent variables and EQ-VAS score of the samples (n=451) 
 

Variables 1 2 3 4 5 6 7 8 9 
1 Age 1.000         
2 BMI -0.015 1.000        
3 GPA -0.326** -0.045 1.000       
4 Monthly expenses 0.112* 0.060 0.023 1.000      
5 PHQ-9 0.046 -0.019 -0.035 0.029 1.000     
6 Knowledge 0.051 -0.013 -0.010 0.003 0.028 1.000    
7 Attitude 0.109*  0.021 -0.082 0.116* 0.045 0.091 1.000   
8 Behavior 0.101* -0.042 -0.085 -0.005 -0.146** 0.016 0.057 1.000  
9 EQ-VAS score -0.233** -0.008 0.128** -0.112* -0.331** -0.022 0.019 0.123** 1.000 

* significant at the 0.05 level, ** significant at the 0.01 level 
 
 Stepwise multiple linear regression 
was employed to identify significant 

predictors of self-reported health (EQ-5D-
5L and EQ-VAS) among 451 participants. 
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The results indicated that depressive 
symptoms (PHQ-9) were negatively 
associated with both EQ-5D-5L and EQ-
VAS scores, suggesting that greater 
depression severity corresponded with 
poorer perceived health. A history of 
medical conditions also predicted lower 
health scores. GPA was positively 
associated with EQ-5D-5L, implying that 

better academic performance was linked to 
higher perceived health. Age showed a 
negative association with EQ-VAS, 
indicating that older students tended to 
report lower self-rated health. Notably, 
being a fourth-year student was positively 
associated with EQ-VAS scores, 
suggesting that senior students perceived 
their health more favourably (Table 6)

 
Table 6 Stepwise Multiple Linear Regression analysis showing factors predicted with the EQ-
5D-5L and EQ VAS of the samples (n=451) 
 

Variables EQ-5D-5L 
B SE Beta p-value Tolerance VIF 

X1 PHQ-9 -0.006 0.001 -0.362 <0.001** 0.987 1.013 
X2 Medical History -0.030 0.010 -0.130   0.003** 0.988 1.012 
X3 GPA  0.016 0.007  0.094   0.030* 0.996 1.004 
Constant = 0.954, R²=0.169     
  EQ VAS 
X1 PHQ-9 -1.137 0.151 -0.327 <0.001** 0.999 1.001 
X2 Age -2.744 0.580 -0.225 <0.001** 0.834 1.199 
X3 4th year of study  3.620 1.641 0.105   0.028* 0.835 1.198 
Constant = 143.524, R²=0.155     

* significant at the 0.05 level 
** significant at the 0.01 level 
 
DISCUSSION  
 

The study found that, after the 
COVID-19 pandemic, most undergraduate 
students exhibited a high level of HRQoL, 
with a mean EQ-5D-5L index score of 0.96 
(SD = 0.07) and a mean EQ-VAS score of 
82.9 (SD = 14.5). These findings suggest 
that the majority of participants perceived 
their overall health positively, particularly 
in the dimensions of mobility and self-care, 
where most students reported no problems. 
However, mild to moderate issues were still 
observed in the areas of pain/discomfort 
and anxiety/depression. These results are 
consistent with international studies 
reporting similarly high HRQoL levels. For 
example, studies from Italy reported mean 
EQ-5D-5L and EQ-VAS scores of 0.93 and 
81.8,4 respectively; China reported scores 
of 0.94 and 84.09 7 ; and among Chinese 
university students, the scores were 0.95 
and 85.6.8 Thai university students assessed 

by the SF-12 tool also showed relatively 
good HRQoL (81.6 ± 14.9).24 Conversely, 
some countries – such as India and Peru – 
reported lower HRQoL among students, 
particularly in association with depressive 
symptoms.3–4 Data from Germany also 
highlighted mental health concerns, with a 
low Mental Component Score (MCS) of 
36.3.25 Although overall HRQoL was 
favourable, a notable proportion of students 
experienced mild to moderate anxiety and 
depression, reflecting the psychological 
and emotional burden imposed by the 
COVID-19 pandemic. Contributing factors 
included prolonged social isolation, fear of 
infection, academic uncertainty and limited 
access to support systems.26-27 These 
findings are consistent with prior research 
demonstrating declines in student mental 
health during the COVID-19 crisis.28 
Therefore, despite generally favourable 
HRQoL scores, prioritising mental health 
promotion remains essential to address 
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anxiety and depression and to improve 
long-term quality of life. 
 Scores from the EQ-5D-5L and EQ-
VAS were consistent in assessing HRQoL 
among students, with higher EQ-5D-5L 
scores corresponding to higher EQ-VAS 
scores. This consistency aligns with 
findings from studies conducted in 
Ethiopia, Italy and China, which reported 
moderate to strong correlations between the 
two instruments.7,9,29 Although the tools 
differ in format, they offer complementary 
perspectives: the EQ-5D-5L assesses five 
specific health domains, while the EQ-VAS 
provides a holistic self-rating of overall 
health. Thus, using both instruments 
together is appropriate for a comprehensive 
assessment of post-COVID-19 HRQoL in 
university students. 
 Female students reported more 
problems in the anxiety/depression and 
pain/discomfort dimensions than male 
students, indicating lower psychological 
quality of life. This finding is consistent 
with multiple studies showing that females 
tend to have significantly a lower HRQoL 
scores, particularly in psychological 
domains, possibly due to greater stress 
sensitivity and increased social-emotional 
burdens.4,9,28,30-33 However, some studies 
have found no significant gender 
differences, which may be attributed to 
differences in study populations or 
methodologies.8,11,29 In the present study, 
the majority of participants were female 
(90%), which closely reflects the gender 
distribution of the university’s 
undergraduate population, where 
approximately 84% of students are female. 
Although the proportion in the sample is 
slightly higher, the data collection process 
involved random selection within 
classrooms and voluntary participation. 
Therefore, this minor discrepancy is 
unlikely to indicate selection bias and 
instead reflects the general characteristics 
of the student population. The 

predominance of female respondents may 
thus be considered representative, and 
findings related to gender differences in 
HRQoL should be interpreted within this 
demographic context. 
 Senior students tended to report 
more problems with anxiety/depression and 
pain/discomfort compared to junior 
students, supporting evidence that mental 
health issues and physical discomfort 
increase with age or academic 
progression.4,7,28,30–31 However, some 
studies suggest that first-year students may 
experience greater mental health 
challenges, indicating that the impact on 
HRQoL may vary across academic stages 
depending on psychosocial adjustment.25 
 Mental health status – particularly 
depression and anxiety – poor academic 
performance, and unhealthy behaviours 
were key factors associated with reduced 
HRQoL. Numerous studies have linked 
impaired mental health to all dimensions of 
HRQoL.7,31–32 Poor mental health is also 
correlated with academic difficulties, 
reduced motivation, and an increased risk 
of dropout.34–35 Furthermore, stress, 
financial hardship, dissatisfaction with 
one’s field of study, and everyday coping 
challenges negatively impact 
HRQoL.3,10,16,25 Studies conducted in 
Thailand similarly indicate that effective 
mental health management is associated 
with a higher quality of life. 
 Several factors influenced HRQoL 
post-COVID-19, as measured by the EQ-
5D-5L and EQ-VAS, including mental 
health, medical history, academic 
performance, age and year of study. Among 
these, mental health emerged as the most 
significant predictor, aligning with prior 
research linking depression, anxiety, stress 
and emotional difficulties to lower HRQoL 
scores.9,24,28 Xu et al. identified anxiety and 
depression as primary predictors of HRQoL 
among primary care patients,9 while Marufi 
et al. confirmed their significant 
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influence.24 Other studies have emphasised 
the influence of stress, social isolation and 
emotional challenges.28 Among students, 
HRQoL is affected by mental health, stress 
and academic year,16 with additional 
contributions from behavioural factors, 
discrimination and stress levels.25 
 Medical history – including comorbidities 
and post-COVID complications – was 
significantly associated with lower 
HRQoL, consistent with findings from 
India and other regions.11,29 In this study, 
students reported comorbidities such as 
asthma, allergic rhinitis, obesity and mental 
health conditions (e.g., anxiety, 
depression), all of which are associated 
with poorer physical and psychological 
health. Some students who had recovered 
from COVID-19 also reported lingering 
symptoms such as fatigue and cognitive 
difficulties, which may have further 
contributed to reduced HRQoL. Academic 
performance was also associated with 
HRQoL, with factors like stress and lack of 
motivation negatively impacting students’ 
quality of life.34–35 Younger age and lower 
academic year were linked to better 
HRQoL, aligning with previous findings 
that male gender, younger age and normal 
BMI are associated with higher HRQoL 
scores.30 In Thailand, the academic year has 
similarly been shown to influence HRQoL 
during the pandemic.16 
 Other potential factors – such as 
gender, income, health behaviours, sleep, 
perceived discrimination, family support 
and marital status – have been identified in 
previous studies but did not emerge as 
prominent in the present study.4,25,29,31 In 
summary, the HRQoL of undergraduate 
students is shaped by multiple factors, 
particularly mental health, chronic illness 
and academic variables. These findings 
underscore the importance of promoting 
mental well-being, monitoring students 
with chronic conditions and offering 
academic support systems– such as flexible 
deadlines, counselling services and study 

skills workshops – to help mitigate long-
term adverse effects on quality of life. 
 
CONCLUSION 
 

The results indicate that mental 
health (as measured by PHQ-9), medical 
history, GPA, age and academic year are 
significant predictors of self-reported 
health, as assessed using both the EQ-5D-
5L and EQ-VAS. These findings highlight 
the importance of addressing mental health 
and accounting for demographic and 
academic factors when evaluating 
individuals’ perceptions of their health 
status. 

 
LIMITATIONS AND 
RECOMMENDATION 
 

This cross-sectional study limits 
causal inference, and the use of self-
reported data may introduce bias. The 
sample was drawn from a single university, 
which limits the generalisability of the 
findings. Although random classroom 
selection and voluntary participation were 
employed, potential selection bias cannot 
be entirely ruled out. Future research 
should adopt longitudinal designs, 
incorporate more diverse samples and 
utilise objective health data. Universities 
should implement targeted mental health 
and academic support programs to improve 
HRQoL among at-risk students. 
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