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Sleep disorders will lead to difficulties in entering
or maintaining sleep. Short-term sleep disorders will
affect  people’s  attention  and  memory,  and  long-
term sleep disorders will  lead to a decline in human
immunity  and  induce  some  potential  physical
diseases  and  psychological  diseases  such  as  anxiety
symptoms  and  depressive  symptoms[1].  Facing
pressure  from  study,  life,  employment,  and  other
aspects,  college  students  are  prone  to  depressive
symptoms,  anxiety  symptoms,  sleep  disorders,  and
other problems.

Thus,  this  study  aimed  to  investigate  the  sleep,
psychological, and living habits of college students to
understand  the  sleep  quality  of  college  students  in
China  and  determine  possible  influencing  factors.
The  results  would  help  improve  the  sleep  condition
of college students and provide a scientific basis for
psychological  health  education  and  psychological
crisis intervention for college students.

From  June  21  to  July  12,  2021,  online
questionnaires  were  sent  to  college  students
(https://www.wjx.cn/vj/O1euEE5.aspx),  and  a  total
of  945  valid  questionnaires  were  received.  Each
respondent  completed  a  written  informed  consent
form.  The  survey  contents  included  basic
information  about  college  students  (sex,  age,  year
level, major, sports, eating pattern, economic status,
preparation  for  a  postgraduate  entrance
examination  or  employment,  etc.),  Pittsburgh  sleep
quality  index  (PSQI),  self-rating  anxiety  scale  (SAS),
and self-rating depression scale (SDS).

Among them, PSQI  is  suitable for  the evaluation
of  the  sleep  quality  of  patients  with  sleep  and
mental disorders and the general population. Higher
scores  indicate  poorer  sleep  quality.  PSQI  >  7  was

considered  a  sleep  disorder[2].  Psychological  status
was  assessed  by  the  SDS  and  SAS,  which  are
commonly  used  scales  in  psychopharmacology
research:  the higher the score,  the more severe the
anxiety  or  depression  symptoms.  The  upper  limit
reference  value  of  the  SDS  standard  score  is  53,
where < 53, normal; 53–62, mild depression; 63–72,
moderate  depression;  ≥  72,  severe  depression.  The
upper  limit  reference  value  of  the  SAS  standard
score is 50 points; < 50, normal; 50–60, mild anxiety;
61–70, moderate anxiety; and > 70, severe anxiety[3].

Before the formal investigation, the investigators
should  be  trained  in  a  standard  way,  and  the
investigators should be organized to conduct a small
pre-investigation  to  test  the  rationality  of  the
questionnaire design.

x̄

After data entry, IBM SPSS STATISTICS 21.0 (IBM
Corp.  Released  2012.  IBM  SPSS  Statistics  for
Windows, Version 21.0. Armonk, NY: IBM Corp.) was
used for statistical analysis. Sleep quality, depressive
symptoms,  anxiety  symptoms,  and  basic
demographic  characteristics  were  described  and
analyzed. PSQI, SDS, and SAS scores were measured
by  means  (   +  s).  Analysis  of  variance  was  used  for
between-group  comparisons.  The  chi-square  test
was  used  if  homogeneity  of  variance  was  not  met.
Pearson  correlation  analysis  was  used  to
quantitatively  describe  the  correlation  between
PSQI,  SDS,  and  SAS.  Binomial  logistic  regression
analysis  was  used  to  examine  the  relationship
between  sleep  quality  and  depressive  and  anxiety
symptoms,  and the logistic  regression equation was
constructed  to  determine  the  predictive  effect  of
each factor. The test level α of this study was set as
0.05, and P < 0.05 was considered significant.
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The  survey  included  483  men  (51.11%)  and  462
women  (48.89%),  with  an  average  age  of  (20.15  ±
1.65).  Moreover,  54.18%  of  the  college  students
majored  in  medicine.  Freshmen  and  sophomores
accounted  for  17.29%  and  47.83%,  respectively;
95.05%  of  the  students  are  willing  to  take
postgraduate  examinations  or  employment,  and
93.33%  spend  less  than  one-hour  exercising
(Supplementary Table 1, available in www.besjournal.
com).

The  average  sleep  quality  score  of  the  college
students  was  (5.24  ±  3.07);  60.32%  of  the  college
students  fall  asleep  after  12:00,  56.93%  of  them
spend >  15 min from going to  bed to  falling  asleep,
and 58.2% sleep < 7 h. Moreover, the sleep quality of
21.80%  of  the  college  students  is  poor  (PSQI  >  7),
which  is  significantly  higher  than  the  detection  rate
of  sleep  disorder  among  college  students  reported
by Shi Shaoping in 2013 of 16.4%[4]. The results show
that the sleep quality of college students is declining
daily.  Determining  the  main  factors  that  affect  the
sleep  quality  of  college  students  and  making
corresponding preventive measures are the primary
issues of current research.

The  average  SDS  and  SAS  scores  of  the  college
students  were  47.88  ±  11.34  and  40.89  ±  10.11,
respectively.  Moreover,  36.29%  and  17.78%  of  the
college  students  had  depressive  and  anxiety
symptoms,  respectively  (Table  1).  Studies  have
shown  that  the  mental  health  level  of  college
students  is  increasing  annually[5].  However,  under
the  condition  that  the  psychological  pressure  of

college  students  decreases  annually,  sleep  quality
also  shows  a  downward  trend,  indicating  that  the
role  of  other  factors  is  strengthening  or  influencing
factors are increasing.

No  significant  difference  was  found  in  sleep
quality  among  students,  sexes,  grade,  economic
status,  and  postgraduate  entrance  examinations  or
employment intentions. Among them, 55.30% of the
college  students  with  postgraduate  or  employment
intentions  are  freshmen  and  sophomores.  These
students  still  have  a  long  time  to  take  the
postgraduate  entrance  examination  and  find
employment, and psychological stress caused by this
factor is not observable. Therefore, this may account
for the lack of significant differences in sleep quality
between them and students who are not interested
in  postgraduate  entrance  examinations  or
employment.

Among  college  students  of  different  majors,  the
difference  in  sleep  quality  between  science  and
technology  majors  and  other  majors  was  significant
(P  <  0.05),  and  the  sleep  quality  of  science  and
technology majors was the worst (5.64 ± 3.10).

Different  dietary  patterns  also  had  significant
effects on sleep quality (P < 0.05). The PSQI scores of
students who ate light food (5.00 ± 3.18) were lower
than those who preferred greasy food (5.43 ± 2.90).
Some  studies  have  proved  that  snacks  and  greasy
food  are  risk  factors  for  sleep  disorders,  whereas
whole-grain  foods  are  protective  factors  against
sleep  disorders.  Therefore,  college  students  can
improve their sleep quality and mental health status

Table 1. Descriptive statistics of sleep quality, depression, and anxiety scores of college students

Items Mean ± SD Level Proportion (%)

PSQI 5.24 ± 3.07

Sleep well (0–5) 57.99

Sleep quality is mediocre (6–10) 36.40

Average sleep quality (11–15) 5.50

Poor sleep quality (16–21) 0.11

SDS 47.88 ± 11.34

Normal (< 53) 63.71

Mild depression (53–62) 22.43

Moderate depression (63–72) 12.91

Major depression (> 72) 0.95

SAS 40.89 ± 10.11

Normal (< 50) 82.22

Mild anxiety (50–60) 13.44

Moderate anxiety (61–70) 3.39

Severe anxiety (> 70) 0.95

　　Note. PSQI: Pittsburgh sleep quality index; SAS: self-rating anxiety scale; SDS: self-rating depression scale.

Sleep quality of college students 649



by  changing  their  dietary  patterns.  Moderate
physical activity is good for improving health. Among
the 945 college students in this investigation, 93.33%
exercised  for  less  than  1  h,  whereas  the  PSQI  and
SDS scores of those who exercise for more than 1 h a
day  are  significantly  lower  than  those  who  do  not
exercise  or  do  not  exercise  enough  (P  <  0.05).
Nowadays,  society  has  provided  more  comforts  for
young people. The popularity of transportation tools,
development  of  the  food  delivery  industry,  and
prosperity  of  the  Internet  world  have  gradually
hindered  the  intentions  of  sports  among
contemporary  young  people.  Therefore,  it  is
necessary  to  improve  the  health  awareness  of
college  students,  consciously  perform  physical
exercise,  improve  the  quality  of  sleep,  enhance
physical fitness, and form a virtuous cycle.

Results  of  the  Pearson  analysis  on  sleep  quality
and severity of anxiety and depressive symptoms of
college  students  are  shown  in  Table  2.  PSQI,  SDS,
and  SAS  showed  a  significant  positive  correlation,
among  which  the  correlation  between  sleep  quality
and  anxiety  symptoms  was  greater  than  that
between sleep quality and depressive symptoms.

Binomial  logistic  regression  analysis  was
conducted  based  on  whether  the  sleep  quality  was
normal  as  the  dependent  variable,  whereas  anxiety
(< 53), depression (< 50), sex, grade, major, exercise,
eating pattern, economic situation, and participation
in  the  postgraduate  entrance  examination  are
independent  variables.  Univariate  analysis  was  first
conducted,  significant  independent  variables  were
selected, and multivariate analysis was performed.

To  prevent  significant  independent  variables
from being  excluded by  univariate  analysis,  the  test
level  was  set  to  P  <  0.1.  In  the  univariate  analysis,
SDS  score  (P  <  0.01),  SAS  score  (P  <  0.01),  sports
status  (P  <  0.05),  and  majors  (P  <  0.05)  were
significant;  thus,  these  factors  were  included  in  the
multivariate analysis (Table 3).

The  regression  model  shows  that  students  with

depression were 2.5 times more likely  to have poor
sleep  quality  than  those  without  depression,  those
with  anxiety  were  4.97  times  more  likely  to  have
poor  sleep  quality,  and  anxiety  symptoms  have
greater effects on sleep than depressive symptoms.

LogitP  =  −3.675  +  0.931XDepression+  1.604XAnxiety−
0.248XProfession−0.216XExercise

In  addition,  the  results  showed  that  59.55%  of
the students with depressive symptoms did not have
sleep  disorders,  and  41.56%  of  the  students  with
anxiety  symptoms  did  not  have  sleep  disorders.
Furthermore,  studies  have  shown  that  insomnia
does  not  completely  disappear  as  depressive
symptoms  ease[6].  Therefore,  insomnia  can  exist
independently of mental disorders, mental disorders
do not necessarily affect the sleep quality, and sleep
and mental disorders independently occur.

Most  of  the local  and international  studies  have
only proposed the predictive effect of mental health
status  on  sleep  quality  or  sleep  disorder  on  mental
health.  However,  the  relationship  between  the  two
should  have  a  more  complex  bidirectional
relationship,  and  relying  only  on  the  current  cross-
sectional  study  and  descriptive  analysis  cannot
accurately  and  comprehensively  express  the
interaction mechanism between the two.

In  the  context  of  the  COVID-19  pandemic,
cognitive  behavior  therapy  (CBT)  is  one  of  the
measures  to  improve  sleep,  especially  Internet  CBT
(ICBT),  to  help  prevent  the  spread of  infection during
the  pandemic[7].  Studies  have  proved  that  ICBT  can
treat psychiatric symptoms such as insomnia, and CBT
has  been  used  as  a  first-line  treatment  for  insomnia
for  more  than  20  years.  With  the  rapid  development
of  Internet  technology,  ICBT  has  attracted  increasing
attention  because  of  its  easy  access,  unrestricted  by
time  and  space,  low  cost,  and  personalized  module
setting. At present, the main ICBT treatment platforms
abroad  include  SHUTI,  Go!  To  Sleep,  CBT-I  Coach,
Sleepio,  and Sleepcare.  The ICBT treatment platforms

Table 2. Correlation between PSQI, SDS, and SAS (R)

Items PSQI SDS SAS

PSQI 1

SDS 0.357** 1

SAS 0.477** 0.764** 1

　　 Note.  *P  <  0.05,  **P  <  0.01.  PSQI:  Pittsburgh
sleep  quality  index;  SAS:  self-rating  anxiety  scale;
SDS: self-rating depression scale.

Table 3. Results of the binomial logistic regression
analysis on the sleep quality of college students

Items β OR 95% CI

SDS 0.931 2.536** 1.738, 3.701

SAS 1.604 4.973** 3.253, 7.604

Profession −0.248 0.780* 0.614, 0.992

Exercise −0.216 0.805 0.649, 1.000

　 　 Note.  *P  <  0.05,  **P  <  0.01.  SAS: self-rating
anxiety scale;  SDS: self-rating depression scale.
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in  China  include  CCBT,  Good  Sleep  365APP,  and
WeChat  public  accounts  based  on  the  WeChat
platform (sleeping with you and an assistant).

This  study  has  some  limitations.  First,  the  study
focused on the Hubei Province; thus, the conclusions
cannot  be  extended  to  the  whole  country.  Second,
the  study  was  unable  to  calculate  the  psychological
effect  of  COVID-19  on  students  with  different
majors.  Third,  this  study  mainly  used  self-reported
questionnaires  to  measure  psychiatric  symptoms
and  did  not  make  a  clinical  diagnosis.  Forth,  the
study was conducted amid the COVID-19 pandemic,
which  may  affect  the  psychological  condition  of
college  students  and  their  sleep  quality.  However,
the  effect  of  these  factors  on  the  sleep  quality  of
university students was not considered in this study.

In brief, to effectively improve the sleep state of
college  students,  schools  should  strengthen
education  related  to  healthy  sleep  for  college
students  and improve their  sleep health awareness.
Moreover,  they  should  pay  attention  to  the
psychological  health  of  students,  conduct  regular
psychological evaluations, and improve interventions
to relieve psychological pressure.
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Supplementary Table S1. Comparison of demographic characteristics, PSQI, SDS and SAS of college students

Project n PSQI SDS SAS

Gender
Male 483 5.09 ± 3.25 48.57 ± 11.33 41.51 ± 9.76

Female 462 5.40 ± 2.86 47.16 ± 11.31 40.21 ± 10.42

t = 1.54 t = 1.92 t = 1.985

P = 0.123 P = 0.055 P = 0.047

Grade

A freshman 182 5.58 ± 2.97 48.82 ± 10.87 41.38 ± 9.32

A sophomore 452 5.12 ± 3.28 49.11 ± 11.40 42.04 ± 10.97

Junior year 101 5.18 ± 2.62 44.43 ± 11.09 38.04 ± 9.33

Senior year 64 5.59 ± 2.69 43.30 ± 10.27 37.30 ± 7.49

Other 146 5.08 ± 2.95 47.29 ± 11.44 40.14 ± 9.02

χ2= 15.55* F = 6.879 χ2 = 14.314*

P = 0.204 P = 0.000 P = 0.006

Profession

Science and engineering 331 5.64 ± 3.10 49.30 ± 10.65 42.00 ± 10.26

Medical 512 5.10 ± 3.02 46.51 ± 11.57 39.70 ± 9.79

Economic management 61 4.93 ± 3.34 52.31 ± 10.86 43.97 ± 10.14

Literature and art 41 4.27 ± 2.60 47.00 ± 11.82 41.78 ± 10.88

F = 3.857 F = 7.582 F = 5.784

P = 0.009 P = 0.000 P = 0.001

Movement time, min

Don't exercise 181 5.66 ± 3.11 51.00 ± 10.78 42.59 ± 10.46

< 30 485 5.21 ± 3.03 47.37 ± 11.16 40.45 ± 10.03

30–60 216 5.22 ± 2.98 46.98 ± 11.01 40.66 ± 10.14

> 60 63 4.21 ± 2.91 46.17 ± 12.16 39.49 ± 8.96

F = 3.619 F = 6.054 F = 2.455

P = 0.013 P = 0.000 P = 0.062

Postgraduate entrance
examination/employment

Yes 387 5.00 ± 2.97 47.17 ± 11.58 40.90 ± 10.37

No 558 5.39 ± 3.08 48.40 ± 10.93 40.80 ± 9.91

t = 1.916 t = 1.633 t = 0.144

P = 0.056 P = 0.103 P = 0.885

Dietary patterns

Bland diet 441 5.00 ± 3.18 47.59 ± 11.84 40.60 ± 10.38

Greasy diet 504 5.43 ± 2.90 48.17 ± 10.64 41.05 ± 9.85

t = 2.135 t = 0.79 t = 0.681

P = 0.033 P = 0.43 P = 0.496

The economic situation

< 50,000 376 5.21 ± 3.05 49.84 ± 11.04 41.97 ± 10.03

50,000–100,000 375 5.17 ± 2.96 47.13 ± 11.13 40.27 ± 10.35

> 100,000 194 5.38 ± 3.16 45.59 ± 11.14 39.75 ± 9.54

F = 0.316 F = 10.853 F = 4.12

P = 0.729 P = 0.000 P = 0.017

　　Note. *χ2:  The variance of PSQI and SAS data in different grades is not uniform, so the Chi-square test is
adopted. PSQI: Pittsburgh sleep quality index; SAS: self-rating anxiety scale;  SDS: self-rating depression scale.

Biomed Environ Sci, 2022; 35(7): S1 S1


