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Background and Objective  Sleep duration and quality are important factors for health-re-
lated quality of life (HRQoL). This study aimed at investigating the association of sleep duration
and quality with HRQoL in fresher students of Neyshabur University of Medical Sciences.

Methods  The study included 471 fresher students. The sleep duration and sleep quality were
measured with the Persian version of Pittsburgh Sleep Quality Index (PSQI) and the HRQoL
was evaluated with the Persian version of the 12-Item Short Form Survey (SF-12). The data were
collected from late September to early October in 2019 and 2020. The multiple linear regression
model was used to determine the independent association of sleep duration and quality with
HRQoL. A p-value < 0.05 was considered statistically significant.

Results  The mean age of the participants was 21.8 * 6.0 years and the majority of them
(62.4%) were female. The total HRQoL score and the prevalence of poor sleep quality were
81.6% and 28.0%, respectively. Among the students, 51.8% and 6.4% reported a sleep duration
shorter than 7 hours and equal or more than 9 hours, respectively. The multiple linear regression
model showed that excessive sleep duration (= 9 h) and sleep quality were associated with Men-
tal Component Summary (MCS) and total HRQoL, respectively (p = 0.036, p = 0.018).

Conclusions  Referring to the results, enough and quality sleep has beneficial effects on
HRQoL in students. Therefore, future strategies should be developed to improve sleep and con-
sequently HRQoL among university students. Sleep Med Res 2023;14(1):50-57

Keywords  Sleep duration; Sleep quality; Health-related quality of life; Students.

INTRODUCTION

Sleep is defined as a process that contributes to the recovery and restoration of physical
and mental health. It provides the body with an opportunity to regulate hormone-oriented
metabolism and cellular growth [1]. Some functional health elements such as cognitive per-
formance, psychological and emotional condition, physical growth, and well-being are heav-
ily influenced by sleep conditions. Notably, sleep duration and quality can also determine
behavioral and health-related characteristics in individuals [2].

Advanced technology and industrialization have led to a reduced sleep duration among
different age groups. In addition, age, sex, geographic location, improved socioeconomic
leading to increased 24-home entertainment with social networks and television, and long
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working hours can further accelerate the decreased sleeping
duration [3,4]. However, the question of how much a person
needs to sleep is still a challenge. Sleep duration varies across in-
dividuals and has been defined as the number of sleeping hours
per 24-hour period that a person needs to function optimally.
Short sleep duration is defined as an average sleep duration
that lasts less than six or seven hours during each 24-hour pe-
riod. On the other hand, long sleeping has been defined as
sleeping equal or longer than 9 hours [5]. Both short and long
sleep durations can lead to several health outcomes including
obesity; hypertension, diabetes, and cardiovascular diseases [6,7].

Notably, sleep quality has been mentioned as the second as-
pect of sleep which affects metabolism and general health. Pre-
vious studies have shown that poor sleep quality is associated
with some important factors such as alcohol consumption, and
insufficient physical activities [8,9]. Due to the negative outcomes
of abnormal sleep habits, the individuals’ quality and quantity
of sleep are more likely to be associated with their health-related
quality of life (HRQoL).

Notably, the prevalence of insufficient sleep and impaired sleep
quality has been increasing in young adults resulting in various
consequences including interference with daily life activities,
learning and mood, poor academic achievement and point grade
average, and healthcare burdens [10]. This highlights the need
for more studies on the impact of sleep duration and quality on
students’ HRQoL. Therefore, this study aimed to investigate
the association of duration and quality of sleep with HRQoL in
fresher students of Neyshabur University of medical sciences.

METHODS

Study Design and Population

This was a cross-sectional study. The baseline data were se-
lected from a cohort study of the students who were enrolled in
2019 and 2020. The cohort study was established at Neyshabur
University of Medical Sciences to collect data related to the stu-
dents’ lifestyles and their association with indicators of health
conditions and academic achievements. The data were collected
from late September to early October (enrollment period) for
each year. At the end of each academic year, the data were com-
piled (annual follow-up).

After obtaining informed consent, all the fresher students
were asked to complete several questionnaires on demographic,
socioeconomic, general health, and lifestyle data accompanied
by academic scores.

Ethics Approval and Consent to Participate

This study was performed in line with the principles of the
Declaration of Helsinki. Approval was granted by the Ethics
Committee of the Neyshabur University of Medical Sciences
(Date: 05.10.2019 /No: IRNUMS.REC.1398.018). The partici-

Sleep and Quality of Life
Sharifnezhad A, et al.

pants agreed to participate in the study by confirming informed
consent after being enlightened about the study objectives.

Sleep Duration & Quality Assessment

Students’ sleep duration and quality were assessed using the
Pittsburgh Sleep Quality Index (PSQI). The PSQI is a nineteen-
item self-rated questionnaire that assesses sleep quality over the
past one-month period. The PSQI score has a range of 0 to 21
in which the greater score indicates the worst sleep quality. A
PSQI total score of greater than 5 indicated poor sleep quality
and a score between 0-5 represented good sleep quality among
students [11]. The students were asked to report the average
amount of night sleep over a one-month period. Sleep duration
was divided into three classes: insufficient (< 7 hours), sufficient
(=27 to <9), and exceeded sleep duration (> 9 hours) using the
PSQI scores. The Persian version of PSQI was developed by Ali-
mirzaei et al. in student of Medical Sciences in Kerman province,
Iran [12]. The reported sensitivity and specificity of the ques-
tionnaire were 100% and 93%, respectively.

Health-Related Quality of Life

A Twelve-item Short-Form Health Survey (SF-12) was devel-
oped to measure the HRQoL. SF-12 is derived from eight di-
mensions, physical functioning (PF), limitations related to role-
playing due to physical problems (RP), bodily pain (BP), general
health (GH), vitality (VT), social functioning (SF), limitations
due to role-emotional problems (RE), and mental health (MH)
which were determined using 12 Likert scale questions. From
these eight dimensions, Physical Component Summary (PCS)
incorporates four scales to provide information for assessing
PE, RP, BP, and GH. The Mental Component Summary (MCS)
is measured for RE, VT, SF, and MH. All dimensions were mea-
sured on a 100-point scale in which the higher score presented
better health status [13].

Covariates

The main demographic variables included age, sex (male/fe-
male), marital status (single/ married), family local residency
(rural/urban), number of student’ family member(s) (< 4/ > 4),
smoking (yes/no), and alcohol consumption (yes/no). Using the
measurements of height and weight, body mass index (BMI)
was calculated for all the students enrolled in this study.

The wealth index (WI) was calculated using easy-to-collect
data based on students’ family ownership of some assets includ-
ing telephone, mobile phone, fridge, microwave, personal com-
puter, washing machine, bathroom, kitchen, toilet, car, motorcycle,
house, number of rooms per capita and the house infrastructure.
Also, regarding mental health status, Persian version of BecK’s
depression inventory (BDI-II) was utilized to reveal the level of
depression in the students [14].
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Statistical Analysis

Statistical analyses were performed using STATA software
version 14 (Stata Co., College Station, TX, USA). Frequencies,
percentages, means, and standard deviations were reported as
descriptive analyses. To assess the association of sleep duration
and quality with HRQoL, the univariate linear regression model
was applied. Then, to evaluate the association of sleep duration
and quality with HRQoL and its domains, components, and to-
tal HRQoL (adjusted for the confounder variables including sex,
age, depression status, BMI, the number of students’ family mem-
bers, students’ family W1, smoking, and marital status), multiple
linear regression model was used. The significant level for the
statistical test was considered at p < 0.05.

RESULTS

The demographic characteristics of the students recruited in
the study are presented in Table 1. The mean age of the partici-
pants was 21.8 + 6.0 years and the majority of them (62.4%)
were female. More than three-quarters (78.6%) of the students
did not show any symptoms of depression, although 4.2% of stu-
dents had severe depression. According to the W1 classification,
57.4% of the students reported an economic level of moderate
to the richest, whereas the rest of them had poor or the poorest
levels. More than half of the students mentioned that they slept
for an average of less than 7 hours of sleep per 24-hour period,
however, the students who reported a sleep duration of between
7 and 9 hours along with those who slept for 9 hours equal and
more than 9 hours making up about 41.8% and 6.4%, respec-
tively. As shown in Table 1, about a third of the students (28.0%)
had poor sleep quality.

The total score of HRQoL was 81.6 + 14.9. The mean scores
of HRQoL dimensions of the study population based on sex,
age, marital status, BMI, family residency, the number of family
member(s), smoking, depression, W1, sleep duration, and sleep
quality are presented in Table 2. Among the students, those with
no symptoms of depression had better scores regarding dimen-
sions of HRQoL. Besides, the students who obtained poorer sleep
quality scores had worse HRQoL scores. The results of the ad-
justed association of sleep duration and quality with HRQoL
based on multiple linear regression models are presented in Ta-
ble 3. According to this model, when it is adjusted for covari-
ates, it was observed that short sleep duration (< 7 hours) was
not associated with the dimensions, components, and total
HRQoL scores (p > 0.05). However, there was a significant neg-
ative association between the dimension of VT (B = -9.20, p =
0.022), and MCS (B = -5.69, p = 0.036) with exceeded sleep du-
ration (= 9 hours). There was borderline association between
excessive sleep duration (> 9 h) and total HRQoL score (B =
-3.95, p = 0.078). In addition, poor sleep quality was negatively
related to MH (B =-3.93, p = 0.031), GH (B = -4.39, p = 0.036),
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MCS (B = -2.98, p = 0.049), PCS (B = -2.87, p = 0.032), and total
HRQoL score (B = -2.92, p = 0.018). There was borderline asso-
ciation between poor sleep quality and VT (B = -4.21, p = 0.058).

Table 1. Descriptive analysis of the variables

Variables Number (%)

Sex

Female 294 (62.4)

Male 177 (37.6)
Age (yr)

<20 276 (58.6)

>20 195 (41.4)
Marital status

Single 399 (84.7)

Married 72 (15.3)
BMI (kg/m?)

<25 361 (76.6)

>25 110 (23.4)
Family local residency

Urban 370 (78.6)

Rural 101 (21.4)
Number of family member

<4 186 (39.5)

>4 285 (60.5)
Smoking

No 446 (94.7)

Yes 25(5.3)
Depression

No 370 (78.6)

Mild 48 (10.2)

Moderate 33(7.0)

Severe 20 (4.2)
Wealth index

Poorest 102 (21.7)

Poor 98 (20.8)

Moderate 84 (17.8)

Rich 93 (19.8)

Richest 93 (19.8)
Sleep quality

Good 339 (72.0)

Poor 132 (28.0)
Sleep duration (hr)

<7 244 (51.8)

>7t0<9 197 (41.8)

=9 30 (6.4)

BMI, body mass index.
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Table 2. The mean scores of HRQoL dimensions according to the characteristics of the study population

PF RP BP GH VT SF RE MH MCS PCS Total

Total 91.6 84.4 87.3 78.6 70.0 83.56 79.4 78.3 77.8 85.5 81.6
Sex

Female 89.1 84.2 84.7 76.6 68.5 81.9 79.1 77.4 76.6 83.7 80.1

Male 95.6 84.6 91.5 82.0 72.5 86.4 80.8 79.7 79.8 88.4 84.2

p-value <0.001 0837 <0.001 0.010 0.083 0.053 0.285 0.265 0.063  <0.001  0.004
Age (yr)

<20 92.0 83.5 87.4 79.4 69.7 83.3 77.9 78.4 77.4 85.6 81.5

=20 90.9 85.5 871 77.6 70.4 84.0 81.3 78.1 78.5 85.3 81.9

p-value 0.509 0.279 0.850 0.371 0.775 0.782 0.108 0.900 0.523 0.796 0.786
Marital status

Single 92.3 84.9 87.8 79.4 69.6 83.6 78.4 77.2 77.2 86.1 81.7

Married 87.5 812 84.4 74.4 72.22 83.3 84.7 84.2 81.1 81.9 81.5

p-value 0.040 0.135 0.189 0.075 0.392 0.921 0.029 0.012 0.099 0.021 0.931
BMI (kg/m?)

<25 93.4 85.4 87.8 78.4 70.8 83.9 79.5 77.8 78.0 86.2 82.1

>25 85.7 80.9 85.5 79.5 67.5 82.5 78.7 79.8 77.1 82.9 80.0

p-value <0.001  0.031 0.285 0.665 0.206 0.595 0.750 0.415 0.659 0.031 0.190
Family residency

Urban 91.4 84.0 86.4 78.4 70.0 83.4 78.8 78.2 77.6 85.0 81.3

Rural 92.1 85.6 90.6 79.6 69.8 84.4 81.4 78.7 78.6 87.0 82.8

p-value 0.748 0.453 0.062 0.609 0.921 0.712 0.297 0.826 0.635 0.228 0.381
Family member(s)

<4 90.9 81.7 87.2 78.2 69.9 83.5 76.5 77.9 77.0 84.5 80.7

>4 92.0 86.1 87.3 79.0 70.1 83.7 81.2 78.5 78.4 86.1 82.2

p-value 0.502 0.016 0.979 0.705 0.931 0.926 0.030 0.788 0.422 0.240 0.288
Smoking

No 92.0 84.8 87.6 79.1 70.5 84.2 79.8 78.9 78.4 85.9 82.1

Yes 84.0 77.5 81.0 70.8 61.0 72.0 71.5 66.5 67.7 78.3 73.0

p-value 0.033 0.067 0.112 0.069 0.051 0.016 0.075 0.005 0.005 0.011 0.003
Depression

No 93.2 87.2 90.8 83.9 76.2 89.4 84.5 85.0 83.8 88.8 86.3

Mild 87.5 76.3 77.6 64.7 53.1 70.8 65.4 62.8 63.0 76.5 69.8

Moderate 88.6 73.5 80.3 58.2 432 62.9 62.9 53.4 55.6 75.2 65.4

Severe 76.3 70.0 56.3 48.5 40.0 41.2 444 31.9 39.4 62.8 51.1

p-value <0.001 <0.001 <0.001 <0.001 <0.001 <0001 <0001 <0001 <0001 <0001 <0.001
Wealth index

Poorest 90.7 82.0 86.0 81.3 72.5 84.6 78.9 79.5 78.9 85.0 81.9

Poor 90.0 85.8 87.8 79.1 70.2 83.7 80.9 774 78.0 85.7 81.9

Moderate 95.5 83.9 87.8 80.1 69.3 82.7 79.8 79.5 77.8 86.8 82.3

Rich 92.7 86.1 87.6 77.6 69.6 82.0 79.7 77.3 77.2 86.0 81.6

Richest 89.2 83.9 87.1 74.9 68.0 84.9 77.7 77.8 77.1 83.8 80.5

p-value 0.150 0.552 0.971 0.328 0.753 0.921 0.906 0.914 0.962 0.681 0.935
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Table 2. The mean scores of HRQoL dimensions according to the characteristics of the study population (continued)

PF RP BP GH VT SF RE MH MCS PCS Total

Sleep quality

Good 93.0 85.9 89.2 81.5 73.2 86.1 81.8 81.7 80.7 87.4 84.1

Poor 87.9 80.5 82.2 71.4 61.7 77.1 73.1 69.5 70.4 80.5 75.4

p-value 0.006 0.006 0.001 <0.001 <0001 <0001 <0001 <0.001 <0.001 <0.001 <0.001
Sleep duration (hr)

<7 90.4 86.3 84.1 74.9 67.4 82.1 76.2 74.8 75.1 82.9 79.0

>7to<9 92.6 82.0 89.4 81.9 73.1 85.3 82.5 81.4 80.6 87.6 84.1

=9 90.8 84.2 90.0 76.2 61.7 79.2 74.2 76.2 72.8 85.3 79.1

p-value 0.422 0.062 0.017 0.003 0.005 0.235 0.005 0.006 0.002 0.003 0.001

HRQoL, health-related quality of life; BMI, body mass index; PE, physical functioning; RP, limitations related to role-playing due to physical
problems; BP, bodily pain; GH, general health; VT, vitality; SE social functioning; RE, limitations due to role-emotional problems; MH, men-
tal health; MCS, Mental Component Summary; PCS, Physical Component Summary.

DISCUSSION

This study aimed to investigate the association of sleep quan-
tity and quality with HRQoL after adjusting for some important
factors in fresher students of Neyshabur University of Medical
Sciences. Considering the sleep duration and quality, the stu-
dents were evaluated during the first semester of the academic
year by administrating PSQI. The analysis of the data gave us a
number of findings on the level of HRQoL among students. The
findings indicated that the HRQoL score was 81.6% in students,
which was similar to a large-scale study in China [15]. In addi-
tion, Al-Shibani and Al-Kattan [16] who assessed the well-being
and QoL of dental students in Saudi Arabia reported an HRQoL
score of 79.4%. It’s interesting to note that most of the available
literature indicates three descriptions (levels) of high, medium,
and low for assessing HRQoL [17,18]. Medical sciences students
have been frequently assessed for QoL; however, the findings were
varied [19,20]. These variations between different studies can be
attributed to the discrepancy in cultures and social contexts.

In this study, short sleepers (< 7 hours) made up 58% of the
participants. This finding is congruent with that of a study con-
ducted among students in Turkey where the prevalence of short
sleep duration was reported as 69% [21]. Also, in a systematic
literature review, the average sleep duration has been evaluated
in students from 26 countries. Short sleep in Southeast Asian,
Sub-Saharan African, and North African students was estimat-
ed at 45.0%, 43.1%, and 35.5%, respectively [22]. Likewise, the
prevalence of short sleep duration (< 7 hours) in a meta-analy-
sis including 57 studies was 43.9% [23]. These discrepancies in
studies may be attributed to late-night activities, over-consuming
foods that shorten sleep, and overusing electronic devices [24].

The overall prevalence of poor sleep quality in this study was
28.2%. These results were in line with a study conducted in Saudi
Arabia were about 30% of medical sciences students reported
poor sleep quality [25]. This is incompatible with the results of
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a previous study that showed that the prevalence of poor sleep
quality among students was 11% [26]. In addition, Zuki et al.
[27] found that 57.3% of university students during COVID-19
outbreak suffered from poor sleep quality. A variety of lifestyles,
habits, and needs may explain why the prevalence of poor sleep
quality varies widely across the studies.

However, the results presented in Table 2 suggested an asso-
ciation of sex, marital status, BMI, and family residency with a
few domains and subgroups of HRQoL. Interestingly, no asso-
ciation was reported between age and WI with all domains of
HRQoL. Respecting the fact that as the global median age is in-
creasing, individuals encounter increased health problems which
means a decrease in HRQoL [28]. Contradicting our results, a
household’s cumulative living standard (household’s WI) is
strongly related to HRQoL, which implies that people with lower
levels of WI are exposed to more health problems and subse-
quently worse QoL [29]. A similar association pattern was found
between sex and HRQoL, indicating the HRQoL value was lower
among females [30]. In contrast with our results, age played an
important role in the association between sex and HRQoL [31].
As discussed in Moudi et al. [32] married men in their study had
the highest level of QoL in comparison with those who were sin-
gle. In the case of BMI, in some studies a strong association with
HRQoL was found, showing increased BMI resulted in lower
values of HRQoL among the participants [33]. The current re-
sults showed that among the variables, depression was signifi-
cantly linked to all domains of HRQoL. Likewise, in a study con-
ducted by Seo et al. [34], it was revealed that depression had a
relationship with health behaviors in university students. Non-
smokers had significantly better scores for most domains and
summaries of HRQoL including PE, SE, MH, MCS, PCS, and
total score of HRQoL. Milic et al. [35] examined the behavioral
factors of QoL with a specific focus on the effect of smoking on
first-to-third-year Serbian students. They highlighted that there
was a significant difference in QoL scores of smoker students
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Table 3. Adjusted association of sleep duration and quality with
HRQoL (using multiple linear regression model) (continued)

HRQoL

. ) Variables Beta SE
dimensions

T p-value

diile{r?s(i)jns Variables Beta SE T p-value
PF Poor sleep quality -2.52 1.87 -135 0.179
Sleep duration (hr)
<7 -0.53 1.72 -0.31 0.756
=9 -242 340 -0.71 0476
RP Poor sleep quality -2.39 198 -1.21 0.229
Sleep duration (hr)
<7 -2.15 1.82 -1.18 0.238
>9 -1.86 3.59 -0.52 0.605
RE Poor sleep quality -2.17 2.16 -1.01 0.315
Sleep duration (hr)
<7 -3.08 198 -1.56 0.120
>9 -6.61 391 -1.69 0.090
VT Poor sleep quality -421 221 -1.90 0.058
Sleep duration (hr)
<7 -1.85 2.03 -091 0.362
>9 -920 4.01 -2.30 0.022
MH Poor sleep quality -3.93 1.81 -2.17 0.031
Sleep duration (hr)
<7 -1.75 1.67 -1.05 0.294
=9 -249 329 -0.75 0451
SF Poor sleep quality -1.64 2.35 -0.68 0.496
Sleep duration (hr)
<7 136 215 0.63 0529
=9 -4.67 426 -1.10 0.273
BP Poor Sleep quality -2.18 199 1.09 0.274
Sleep duration
<7 291 183 -1.59 0.112
=9 -0.51 3.61 0.14 0.888
GH Poor sleep quality -4.39 2.09 -2.10 0.036
Sleep duration (hr)
<7 296 1.92 -154 0.124
=9 -4.86 3.80 -1.28 0.201
MCS Poor sleep quality -2.98 1.51 -1.98 0.049
Sleep duration (hr)
<7 -1.33  1.38 -0.96 0.336
=9 -5.69 273 -2.10 0.036
PCS Poor sleep quality -2.87 1.33 -2.15 0.032
Sleep duration (hr)
<7 -2.14 122 -1.74 0.082
>9 -216 242 -0.89 0374

Total HRQoL Poor sleep quality -2.92 123 -237 0.018
Sleep duration

<7 -1.73 113 -1.53 0.127

=9 -3.95 224 -1.77 0.078

HRQoL, health-related quality of life; SE, standard error; PE, phys-
ical functioning; RP, limitations related to role-playing due to
physical problems; BP, bodily pain; GH, general health; VT, vitality;
SE social functioning; RE, limitations due to role-emotional prob-
lems; MH, mental health; MCS, Mental Component Summary;
PCS, Physical Component Summary.

and those who had never smoked; there was an association be-
tween cigarette smoking with impaired QoL.

Based on the available literature, there is an association of sleep
duration and quality with HRQoL, suggesting that enough sleep
was associated with better HRQoL. The multiple linear regres-
sion model results indicated that those who slept for 9 hours or
more were more likely to have a lower level of MCS scores. Ex-
cessive sleep duration is commonly related to sedentary behav-
iors which are remarkable risk factors for chronic health con-
ditions such as hypertension, diabetes, and obesity, and this,
therefore, may go along with a decrease in HRQoL [5]. In con-
trast with our findings, sleep duration of 9 hours or more was
associated with better mental-oriented components of QoL in
Chinese students [36]. As noted at the outset of this paper, in-
dividuals who had a sleep duration of less than 7 hours (inade-
quate sleep) were more likely to suffer from impairment of
HRQOL. There are many debates about optimal sleep duration.
In a study by Sung et al. [37], there was a U-shaped relationship
between sleep duration and QoL. In this case, both short (< 5
h/d) and long (> 9 h/d) sleep durations were associated with
lower scores of QoL.

This study extended the knowledge on the association be-
tween sleep quality and HRQoL, and the results indicated that
poor sleepers reported fewer scores of some HRQoL dimensions.
In previous studies, poor sleep quality has been shown to have
a negative effect on HRQoL [38,39]. Notably, poor sleep quality
is turning into a common problem among university students
especially those who live in student dormitories [40].

Limitations and Strengths

The main limitation of the current study is related to the cross-
sectional essence of the study in which the association among
the variables is not strong enough and trustable. Since our study
was designed to examine HRQoL in a group of first-year aca-
demic students, the sample was limited, and cannot be consid-
ered a perfect representative of the general college and univer-
sity student population.
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Our study has several strengths. Although we selected our
data from only a group of fresher students, we had an adequate
sample size. Further, a multiple linear regression model was used
to assess the association of quantity and quality of sleep with
HRQoL among university students.

Conclusions

In conclusion, the present study provided valuable insight on
the association of sleep quantity and quality with the students’
HRQoL. This study’s results showed that more than half of the
participants had good HRQoL and were short-sleepers; howev-
er, about one-third of the students reported having good sleep
quality. Given the significant association between sleep problems
and HRQoL, it can be concluded that the students with longer
sleep have poorer HRQoL; although, poor sleep quality was sig-
nificantly associated with HRQoL. Further follow-up studies
could improve our knowledge on factors affecting HRQoL in
the student population and suggest future strategies to improve
sleep and HRQoL among college students.
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