BM) Open

BMJ Open is committed to open peer review. As part of this commitment we make the peer review
history of every article we publish publicly available.

When an article is published we post the peer reviewers’ comments and the authors’ responses online.
We also post the versions of the paper that were used during peer review. These are the versions that
the peer review comments apply to.

The versions of the paper that follow are the versions that were submitted during the peer review
process. They are not the versions of record or the final published versions. They should not be cited or
distributed as the published version of this manuscript.

BMJ Open is an open access journal and the full, final, typeset and author-corrected version of record of
the manuscript is available on our site with no access controls, subscription charges or pay-per-view fees
(http://bmjopen.bmj.com).

If you have any questions on BMJ Open’s open peer review process please email
info.bmjopen@bmj.com



http://bmjopen.bmj.com/
info.bmjopen@bmj.com

BMJ Open

BM) Open

Psychological Problems among College Students during
School Closure due to COVID-19 Pandemic Lockdowns; A

Cross-sectional Study

Journal:

BMJ Open

Manuscript ID

bmjopen-2020-045623

Article Type:

Original research

Date Submitted by the
Author:

12-Oct-2020

Complete List of Authors:

Woday, Abay; Samara University, Public Health; Dream Science and
Technology College, Dessie, Ethiopia, Public Health

Mihret, Setegn; Wollo University

Biset, Gebeyaw; Wollo University, pediatrics

Kassa, Ayesheshim ; Dessie Health Science College, Dessie, Amhara
region, Ethiopia, Nursing

Keywords:

EPIDEMIOLOGY, Health policy < HEALTH SERVICES ADMINISTRATION &
MANAGEMENT, MENTAL HEALTH, PUBLIC HEALTH

C(

|| A
LN N |

RONE™
Manuscripts

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml




Page 1 of 18

oNOYTULT D WN =

BMJ Open

BM)

I, the Submitting Author has the right to grant and does grant on behalf of all authors of the Work (as defined
in the below author licence), an exclusive licence and/or a non-exclusive licence for contributions from authors
who are: i) UK Crown employees; ii) where BMJ has agreed a CC-BY licence shall apply, and/or iii) in accordance
with the terms applicable for US Federal Government officers or employees acting as part of their official
duties; on a worldwide, perpetual, irrevocable, royalty-free basis to BMJ Publishing Group Ltd (“BMJ”) its
licensees and where the relevant Journal is co-owned by BMJ to the co-owners of the Journal, to publish the
Work in this journal and any other BMJ products and to exploit all rights, as set out in our licence.

The Submitting Author accepts and understands that any supply made under these terms is made by BMJ to
the Submitting Author unless you are acting as an employee on behalf of your employer or a postgraduate
student of an affiliated institution which is paying any applicable article publishing charge (“APC”) for Open
Access articles. Where the Submitting Author wishes to make the Work available on an Open Access basis (and
intends to pay the relevant APC), the terms of reuse of such Open Access shall be governed by a Creative
Commons licence — details of these licences and which Creative Commons licence will apply to this Work are set
out in our licence referred to above.

Other than as permitted in any relevant BMJ Author’s Self Archiving Policies, | confirm this Work has not been
accepted for publication elsewhere, is not being considered for publication elsewhere and does not duplicate
material already published. | confirm all authors consent to publication of this Work and authorise the granting
of this licence.

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml


https://authors.bmj.com/wp-content/uploads/2018/11/BMJ_Journals_Combined_Author_Licence_2018.pdf
http://creativecommons.org/

oNOYTULT D WN =

BMJ Open

Psychological Problems among College Students during School Closure due to

COVID-19 Pandemic Lockdowns; A Cross-sectional Study

Abay Woda Tadesse!?, Setegn Mihret3?, Gebeyaw Biset>?, Ayesheshim Muluneh*?

Alffiliations:

ISamara University, college of Medicine and health sciences, Departments of public health,
Samara, Afar region, Ethiopia. 2Dream Science and Technology College Dessie, Amhara region,
Ethiopia. *Wollo University, College of Medicine and Health Sciences, School of Nursing and
Midwifery, Departments of paediatrics health nursing, Amhara region, Dessie, Ethiopia. “Dessie

Health Science College Department of nursing and midwifery, Dessie, Amhara region, Ethiopia.

Corresponding Author: Abay Woday Tadesse, E-mail: abaywoday@yahoo.com

Institutional email: abaywonday@su.edu.et

P.O.BOX: 132
Co-authors email address:

Setegn Mihret, E-mail: setegnmihret5@gmail.com

Gebeyaw Biset, E-mail: gebeyawbiset@yahoo.com

Ayesheshim Muluneh, E-mail: ashumuluneh327@gmail.com

Authors’ Contributions
All authors conceived and designed the study. AWT, and GB supervised the data collection.

AWT, AM and SM performed the data analysis, interpretation of data, and drafted the manuscript
and critically reviewed the manuscript. All authors read and approved the final manuscript.

Acknowledgements

We would like to than Dream science and Technology College for its ethical approval.
Furthermore, our deepest gratitude goes to the hospital staffs, participants, data collectors and

supervisors.

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

Page 2 of 18


mailto:abaywoday@YAHOO.com
mailto:abaywonday@su.edu.et
mailto:setegnmihret5@gmail.com
mailto:gebeyawbiset@yahoo.com
mailto:ashumuluneh327@gmail.com

Page 30f 18

oNOYTULT D WN =

BMJ Open

Abstract

Objective: The central aim of this study was to assess the level of psychological problems among
college students during school closure because of the emerging COVID-19 Pandemic.
Methods: A cross-sectional study was conducted among 422 college students who were learning
at randomly selected public and private colleges and universities in Dessie town. The sample was
proportionally allocated into the four randomly selected colleges and the students were recruited
using a systematic random sampling technique with every 6™ interval that was obtained from
each college’s registrar office. The data analysis was done using SPSS version 24.0. Variables
with p-value < 0.25 in the bivariate analysis were entered into the multivariable logistic regression
model. Model fitness was checked using the Hosmer-Lemeshow model fit-ness-test. Statistical
significant level was declared at a p-value < 0.05.

Results: This study involved 408 students with a response rate of 96.6%. In this study, 77.2%,
71.8%, and 48.5% of the students had experienced depression, anxiety, and stress related
psychological problems, respectively. The multivariable logistic regression model showed that
being female [AOR=1.68, 95% CI 1.09, 2.91], having inadequate practice of prevention measures
[AOR=1.74: 95% CI 1.01, 3.02] and living urban residency [AOR=0.76: 95% CI 0.48, 0.94] were
the independent predictors of psychological problems among students.

Conclusions: The study revealed the level of anxiety, stress, and depression disorders are
optimally high among students. Therefore, local governments should develop effective
psychological interventions for students. Moreover, it is important to consider the educational

enrollment types and academic years of the students.
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Article Summary

Strengths and limitations of this study

1. Strengths of the study

e School closure and stay-at-home order by the national exposed the students for
psychological problems.

e We used internationally accepted tools for the assessment of of psychological problems
(DASS-21).

e In this study, 77.2%, 71.8%, and 48.5% of the college students had experienced
depression, anxiety, and stress related psychological problems, respectively.

2. Limitations of the study

e The study was limited to college students only due to financial constraints and it may not

represent student from high schools and pre-college schools.
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Introduction

Severe acute respiratory infection (SARS) is a group of respiratory tract infections caused by a
beta coronavirus (SARS-COV2) [1-3]. Corona Virus Disease-2019 (“COVID-19) is a family of
SARS caused by Novel Coronavirus and was first detected in December 2019 in Wuhan, China.
Since it has been declared a global pandemic by the World Health Organization (WHO), it has
made the rapid spread across the world and causes high mortality and morbidity [2-5]. Globally,
there is an estimated number of 7 million cases and nearly half a million deaths [6-8]. Following
this pandemic, nations across the globe have taken different preventive measures. These include
movement restriction, confinement to home and closure of the school, and other social services
that lead to increased psychosocial stress among the community, especially students [9-17].

A study conducted in china revealed that 53.8% of respondents had experienced moderate to severe
psychological crises, in which students were found to contribute a greater number than the larger
communities [18]. Another study in China revealed that around 25% of college students
experienced anxiety due to the pandemic [19]. A study conducted in Singapore revealed that
14.5%, 8.9%, and 7.7% of participants screened positive for anxiety, depression and stress
respectively [20]. Pieces of evidence had suggested that the pandemic resulted in loneliness,
anxiety, depression, insomnia, suicide. societal rejection, discrimination, and stigmatization
among people [21, 22].

Ethiopia has taken different prevention and control measures to halt the spread of COVID-19.
These include school closure, stay at home, keep social and physical distances, putting hand
washing basin in places where people use in common (banks, Churches/mosques, markets),
preparation of isolation centers, and establishment of state emergency at the national level [23-25].
However, still, there is no specific intervention to address the psychological problem of COVID
19 in the country.

Moreover, the studies conducted across the globe have been investigated the psychological
problems of COVID-19 pandemic predominantly focused on health care workers and patients [26-
28]. Therefore, this study was intended to generate evidence regarding the prevalence of

psychological problems due to COVID-19 and its determinants among college students.
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Methods and Materials

Study Setting and Participants

The community-based cross-sectional study design was conducted from April 15-May 15, 2020 to
assess the psychological problems of COVID-19 on students who were learning in the four
randomly selected private and public colleges and Universities, Namely; Dream Science and
Technology College, Dandi Boru College, Unity University, and Dessie Health Science College.
These higher institutions are found in South Wollo Zone, Dessie city administration. Dessie city
administration is located 401Km away from the capital city of Ethiopia, Addis Ababa. The city
has eight private colleges, one private University, and three public colleges which accommodate a
total of 20,907 students in different fields of study.

All active students, registered for second-semester academic year, and those 16 and above years
of age were included in this study. However, students who were seriously ill during the data
collection period were not included in this study.

The sample size was calculated for both determinants and prevalence of psychological problems due to
COVID 19 and the maximum sample size was considered for this study. Thus, the final sample size was
determined using a single population proportion formula with assumptions: 5% type I error, 95%
Confidence Intervals, 50% proportion since no study in Ethiopia on this problem. Finally, the
researchers added 10% to compensate for the non-response of participants and the final sample size became

422.

(Za/2)*(P)(1 —P)
n= 2

Where: n = required sample size, Za/2 = critical value for normal distribution at 95 % confidence level

(1.96), p = proportion of psychological problems, and d = 0.05 (5 % margin of error).
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From a total of twelve colleges and universities found in Dessie city administration, four higher
institutions (three colleges and one university) were randomly selected. The calculated sample size
was proportionally allocated in each college based on the second-semester academic student
number reports. To calculate the required number of participants from each college, we multiplied
the total number of students actively learning in each college by the sampling fraction (n/N). The
sampling fraction is approximately equal to six for all colleges. Accordingly, every 6! participants
were selected using a systematic random sampling technique from each college registrar office
log-book.

Study variables:

Dependent variable: the psychological problem of COVID 19 (Yes/No) that was assessed using
Depression, Anxiety, and Stress Scales (DASS-21).

Independent variables: sociodemographic characteristics (age, residence, sex, marital status,
educational level, the field of study, income, family size, religion), knowledge, attitude and
practice towards the preventive measures of COVID-19.

Data Collection Tools and Procedures

The questionnaire was adopted from studies conducted before this study [19, 29-31] and modified
into context. The questionnaire was developed in the English language and it consists of
sociodemographic characteristics, 20-items for knowledge, eight items for attitude, and 12-items
for the practice of preventive measures against COVID-19. The psychological problem was
assessed by using DASS-21 [i.e. the Depression, Anxiety, and Stress Scales] [29]. The tools were
translated into the local language (Ambharic) and back to English to keep its consistency. The tool
was pretested on 5% (21 participants) of samples other than selected colleges those found in

Woldia town and some amendments were made based on the pretest findings. The data was
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collected using both phone-call and personal interviews. Phone-call was used for students who are
out of Dessie town. The study participants were approached by trained health professionals who

were working out of the selected colleges.

Data management and analysis

The data were cleaned, coded, and entered into Epi data version 3.1 software and exported to SPSS
version 24.0 for analysis. The descriptive statistics was done and the results were presented using
texts, frequency tables, figures, and median with Interquartile range (IQR).

Bivariate logistic regression analysis was done to assess the association between the dependent
variable with each independent variable. The socio-demographic factors, knowledge, attitude, and
practice of preventive measures against COVID-19 were the factors included in the bivariate
logistic regression analysis. Thus, independent variables with a p-value of less than 0.25 were
considered in the final model. Correlation between independent variables was assessed but we did
not find any correlation between independent variables. The model fitness was also checked using
the Hosmer-Lemeshow model fit-ness test. Finally, multivariable logistic regression analysis was
done to control potential confounders and to identify the factors associated with the psychological
problem of COVID-19 among students. The statistical significance level was declared at a P-value

<0.05.

Operational Definitions

Psychological problem: it was defined as students who were experienced all form of psychological
problems [Depression, Anxiety, and Stress] related with COVID-19 pandemic that was measured
using DASS-21[29]. Here, the scales were classified as normal, moderate, and severe for each
psychological problems (DAS). However, we merged moderate and severe scales together in each

psychological problems since the values of moderate scales were minimal.
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Knowledge level: students who were correctly answered 70% or more (14/20) of the knowledge
questions were considered as students with a good knowledge level while students who answered
correctly below 70% of the knowledge questions were considered as having poor knowledge.
Attitude level: students who were correctly answered 70% or more (5.6/8) of the attitude questions
were considered as students with a positive attitude while students who correctly answered below
70% of the attitude questions were considered as students with a negative attitude.

Practice level: students who were correctly answered 70% or more (8.5/12) of the practice
questions were considered as students with a good practice e level while students who correctly

answered below 70% of the practice questions were considered as students with a poor practice.

Results:

Sociodemographic characteristics of Participants

In this study, 422 participants were involved with a response rate of 96.6%. The median age of the
participants was 21 years with three Interquartile Range (IQR). Of the total students; 155 (38.0%)
were lived in the rural residence, 194 (47.5%) were females, 215 (52.7%) were learning TVET or
diploma level training, and 340 (83.3%) were living with their families during the COVID-19

lockdown. In this study, the participants had a median of 5 total family size with 3 IQR (Table 1).
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Table 1: Sociodemographic, knowledge, attitude and practices of students towards COVID-19 in

Dessie town Private and Public Colleges/Universities, Amhara region, Ethiopia, 2020 (n=408)

List of Predictors Category of variables Frequency (#) Percentage (%)
Age of participants (in years) 16-20 166 40.7
More than 20 242 59.3
Residence Urban 253 62.0
Rural 155 38.0
Sex of the participants Male 214 52.5
Female 194 47.5
Marital status Single* 360 88.2
Married 48 11.8
Religion of the participants Orthodox 207 50.7
Muslim 183 44.9
Others+ 18 4.4
Type of Education enrollment TVET (Diploma) 215 52.7
Degree (First) 193 473
Program Regular 377 92.4
Evening (Extension) 31 7.6
Field of Study Health related 233 57.1
Business related 129 31.6
Technology related 46 11.3
Academic year Year | 151 37.0
Year Il 180 44.1
Year III 58 14.2
Year [V+ 19 4.7
Living with; Families 340 83.3
Relatives 28 6.9
Alone 21 5.1
Others++ 19 4.7
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Total family size (including extended < 5 198 48.5
families) 5+ 210 51.5
Monthly income for education (in <1000 349 85.5
ETB) 1000-1500 47 11.5

> 1500 12 2.9
Knowledge level of students towards  Poor 124 30.4
COVID-19 Good 284 69.6
Attitude towards COVID-19 Negative 178 35.0

Positive 230 65.0
Practice towards preventive Poor 143 43.6
measures COVID-19 Good 265 56.4

Keynote: Single* (living together, divorced, and widowed), Others+ (Protestant, Catholic), Others++
(friends, sister/son-in-laws)

COVID-19 and its Psychological problem on Students

In this study, the overall psychological problem among college students due to COVID-19 was
16.2% (95% CI: 12.7%, 19.9%) which was measured using the students’ experience of all forms
of psychological problems [anxiety, depression, and stress disorders]. Moreover, 315 (77.2%) of
the students had reported that they are experienced depression disorder. Similarly, 293 (71.8%)
and 198 (48.5%) of students had experienced anxiety and stress disorders respectively (Fig. 1).
Determinants of Psychological Problems among Students during COVID-19

The selection of variables to be entered into a multivariable logistic regression model was based
on clinical significance, predictor variables with p-value < 0.25 in the bivariable logistic
regression, and absence of multi-collinearity between independent variables. In this study, the
selected covariates include; the sex of participants, residence, field of study, living conditions,

attitude level, and practice of preventive measures against COVID-19 were entered into the
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multivariable logistic regression analysis model. The multivariable logistic regression model was
done with backward elimination methods.

In this study, the odds of the psychological effect of COVID among female students was twice
higher compared to male students [AOR=1.68, 95% CI 1.09, 2.91]. students with inadequate
practice of prevention and control measures had experienced twice greater odds of the
psychological problems of COVID 19 compared to students having adequate practices
[AOR=1.74:95% CI 1.01, 3.02]. Moreover, students who were living in urban residency had 24%
less likely to experience psychological problems compared to students currently living in rural
areas [AOR=0.76: 95% CI 0.48, 0.94]. However, sex of participants, field of study, living
conditions, and attitude towards COVID 19 were not significantly associated with the
psychological problems of COVID-19 among students (Table 2).

Table 2: Factors associated with psychological problems among students in colleges/

universities in Dessie, town, Amhara region, Ethiopia, 2020

List of variable Category of  Psychological Problem COR (95% CI) AOR (95% CI)

variables Present Absent
(%) (%)
Residence Urban 38 (57.6) 215(62.9) 0.81(0.47,1.37) 0.76 (0.48, 0.94)*
Rural 28 (42.4) 127 (37.1) 1.00 1.00
Sex of Females 41 (62.1) 173 (50.6) 1.61(0.93,2.75) 1.68(1.09,2.91)*
participants Males 25(37.9 169 (49.4) 1.00 1.00
Field of study Health 35 (53.0) 198 (57.9) 1.00 1.00
related
Business 23 (34.8) 106 (31.0) 1.23(0.69,2.18) 1.38(0.74, 2.57)
Technology 8 (12.1) 38 (11.1) 1.19(0.51,2.76) 1.54(0.63, 3.77)
Living with; Family 61(92.4) 279 (81.6) 1.00 1.00
Others+ 5(7.6) 63 (18.4) 0.36 (0.14,0.94) 0.94 (0.25, 3.48)
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1

2

2 Attitude towards  Negative 32 (48.5) 146 (42.7) 1.26 (0.76,2.14) 1.42(0.81,2.51)
5 COVID-19 Positive 34 (51.5) 196 (57.3  1.00 1.00

6

; Practice towards Inadequate 31(47.0) 112 (32.7) 1.82(1.07,3.10) 1.74(1.01, 3.02)*
9 COVID-19 Adequate 35 (53.0) 230 (67.3) 1.00 1.00

10 Key: COR- Crude Odds Ratio, AOR- Adjusted Odds Ratio, * P-value < 0.05, Others+ (alone, relatives,
1 and friends)

12

13 Di .

14 1Scussion

15

16 In this study, the overall psychological effect of COVID-19 among college students was low that
17

12 was measured using the experience of all of anxiety, depression, and stress disorders. The
;? multivariable logistic regression model showed that residence, poor practice, and sex of the
22

23 participants were the independent predictors of the psychological problem of COVID 19 among
24

25 students.

26

;é In this study, the overall psychological problem of COVID-19 among college students was
29

30 16.2%. This finding is lower than studies conducted in northern Ethiopia (85.3%) [27], University
31

32 of Dhaka (43.4%) [32], Jilin Province, China (40.4%) [33], 194 cities in China (53.8%) [34].
33

gg The outbreak of COVID-19 has shown many psychological problems [35] that need provision of
36

37 improved psychological interventions at national, regional, and district levels. The discrepancy
38

39 might be due to differences in the measurement of the psychological problems. In the current
40

2; study, psychological problem among students was measured using the co-existence of all of
23 anxiety, stress and depression. However, the psychological problem in the previous study was
45

46 measured using either stress or anxiety or depression.

47

48 In our study, more than three-fourth (77.2%) of the students had experienced depression disorder.
49

o This finding is higher than studies conducted in Hubei Province, China (37.1%) [36], and 194
52

53 cities in China (16.5%) [34]. Furthermore, our study showed that nearly three-fourth (71.8%) of
54

55 students had experienced anxiety disorders during the lockdown. This finding is higher than a
56

57

58

59
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study conducted in China that found only one-fourth (25%) of college students presented anxiety
disorder [19]. This finding is also higher than studies conducted in Hubei Province, China (29%)
[36], and 194 cities in China (28.8%) [34]. Moreover, in this study, nearly fifty percent (48.5%)
of students had experienced stress disorders during the lockdown. This finding is higher than
studies conducted in Samara University, Northeast Ethiopia (53.2%) [37] and 194 cities in China
(8.1%) [34]. In Ethiopia, the widespread outbreak of COVID 19 is directly associated with these
adverse mental health consequences among students who are out of school.

In this study, the odds of psychological problem of COVID among female students was twice
higher compared to male students. This finding is similar to studies conducted in Hubei Province,
China [36], and Jilin Province, China [33]. In Ethiopia, female students prone to gender-based
violence, poor social and economic support [37, 38]. Consequently, these conditions can easily
lead them into loose of self-confidence and many stressors in life. Hence, they are victims of
stress disorders compared to their counterparts, male students.

This study revealed that students who were living in urban residency had 24% less likely to
experience psychological problems compared to students currently living in rural areas. This
finding is similar to a study conducted in China [19]. Moreover, students with poor preventive
practice had experienced twice greater odds of psychological problems of COVID 19 compared
to students having adequate practices. Many studies revealed that students out of school and in
the final stage of graduation are more prone to many psychological crises [17, 33] which is due
to poor adherence to the preventive measure of COVID 19 pandemic.

Limitation of the study: the study was done using a phone call interviews which may be prone to

social desirability bias. Besides, the study was not involved adolescents in high schools and pre-
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college schools. Thus, it may not represent all of the adolescents in Dessie town. Moreover, the

study also share the limitations of a cross-sectional study design.

oNOYTULT D WN =

Conclusions

11 In this study, the overall psychological problem of COVID 19 among students was low. The
13 multivariable logistic regression analysis showed residence, sex, and level of preventive practice
15 were the independent predictors of psychological problems among students.

However, the level of anxiety, stress, and depression disorders are optimally high among students.
20 Therefore, the Ministry of Sciences and Higher Education [MOSHE] and local governments
22 should develop effective strategies and interventions to address students with psychological
problems. Moreover, it is important to consider the educational enrollment types and academic

27 years of the students during the interventions.
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34 COR Crude Odds Ratio

37 COVID 19 Corona Virus Diseases 19
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Abstract

Objective: The central aim of this study was to assess the level of psychological problems among
college students during school closure because of the emerging COVID-19 Pandemic.

Design: Institution-based cross-sectional study design.

Settings: Colleges in Amhara Regional State, Ethiopia.

Participants: Participants were college students [n=422, >18 years] who were actively enrolled
in the selected colleges preceding the survey.

Methods: The data entry was done using Epi info 7.02 and the data analysis was done using
SPSS version 24.0. Variables with p-value of less than 0.25 in the bivariate analysis were entered
into the multivariable logistic regression model. Model fitness was checked using the Hosmer-
Lemeshow model fit-ness-test. Statistical significant level was declared at a p-value < 0.05.

Results: This study involved 408 students with a response rate of 96.6%. In this study, 77.2%,
71.8%, and 48.5% of the students had experienced depression, anxiety, and stress related
psychological problems during the lockdown, respectively. The multivariable logistic regression
model showed that being female [AOR=1.68, 95% CI 1.09, 2.91], having inadequate practice of
prevention measures [AOR=1.74: 95% CI 1.01, 3.02] and living urban residency [AOR=0.76: 95%
C10.48, 0.94] were the independent predictors of psychological problems among students.
Outcome: the psychological problem level.

Conclusions: The study revealed that the level of anxiety, stress, and depression disorders are
optimally high among students. Therefore, local governments should develop effective
psychological interventions for students. Moreover, it is important to consider the educational

enrollment types and academic years of the students.
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Article Summary

Strengths and limitations of this study
1. Strengths of the study
e School closure and stay-at-home order by the national exposed the students for
psychological problems.
e We used internationally accepted tools for the assessment of psychological problems,
DASS-21.
e In this study, 77.2%, 71.8%, and 48.5% of the college students had experienced
depression, anxiety, and stress related psychological problems, respectively.
2. Limitations of the study
e The study was limited to college students only due to financial constraints and it may not

represent student from high schools and pre-college schools.
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Introduction

Severe acute respiratory infection (SARS) is a group of respiratory tract infections caused by a
beta coronavirus (SARS-COV2) [1, 2]. Corona Virus Disease-2019 (“COVID-19”) is a family of
SARS caused by Novel Coronavirus and was first detected in December 2019 in Wuhan, China.
World Health Organization (WHO) has declared this disease as a global pandemic and it causes
an estimated number of 7 million cases and nearly half a million deaths [1, 3]. Countries across
the globe have taken different preventive measures. These include; movement restriction,
confinement to home, social distance, lockdown, and closure of the school that lead to increased
psychosocial stress among the community, especially students [4-8].

A study conducted in china revealed that 53.8% of respondents had experienced moderate to severe
psychological crises, in which students were found to contribute a greater number than the larger
communities [9]. Another study in China revealed that around 25% of college students experienced
anxiety due to the pandemic [10]. A study conducted in China revealed that 14.5%, 8.9%, and
7.7% of participants screened positive for anxiety, depression and stress respectively [11]. Pieces
of evidence had suggested that the pandemic resulted in loneliness, anxiety, depression, insomnia,
suicide, impact on economic well-being, societal rejection, discrimination, and stigmatization
among people [8, 12-14].

Ethiopia has taken different prevention and control measures to halt the spread of COVID-19.
These include school closure, stay at home, keep social and physical distances, putting hand
washing basin in places where people use in common (banks, Churches/mosques, markets),
preparation of isolation centers, and establishment of state emergency at the national level [15-17].
However, still, there is no specific intervention to address the psychological problem of COVID
19 in the country. Moreover, the studies conducted across the globe have been investigated the

psychological problems because of COVID-19 pandemic predominantly focused on health care
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workers and patients [18-20]. Therefore, this study was intended to generate evidence regarding
the prevalence of psychological problems due to COVID-19 and its determinants among college

students.
Specific Objectives:

1) To determine the prevalence of psychological problems related to COVID-19 pandemic
lockdown (depression, anxiety, and stress) among college students in Amhara region,
Dessie town, July 2020.

2) To identify the factors associated with psychological problems related to COVID-19

pandemic lockdown.

Methods

Study Setting and Participants

The community-based cross-sectional study design was conducted from April 15-May 15, 2020 to
assess the psychological problems among college students related to COVID-19 pandemic, who
were learning in the four randomly selected private and public colleges and Universities, Namely;
Dream Science and Technology College, Dandi Boru College, Unity University, and Dessie Health
Science College. These higher institutions are found in South Wollo Zone, Dessie city
administration. Dessie city administration is located 401 Km away from the capital city of Ethiopia,
Addis Ababa. The city has eight private colleges, one private University, and three public colleges,
which accommodate 20,907 students in different fields of study.

All active students, registered for second-semester academic year, and those 16 and above years
of age were included in this study. However, students who were seriously ill during the data

collection period were not included in this study.
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The sample size was calculated for both determinants and prevalence of psychological problems
due to COVID 19 and the maximum sample size was considered for this study. Thus, the final
sample size was determined using a single population proportion formula with assumptions: 5%
type I error, 95% Confidence Intervals, 50% proportion since no study in Ethiopia on this problem.
Finally, the researchers added 10% to compensate for the non-response of participants and the

final sample size became 422.

(Za/2)*(P)(1 —P)
n= e

Where: n = required sample size, Za/2 = critical value for normal distribution at 95 % confidence
level (1.96), p = proportion of psychological problems, and d = 0.05 (5 % margin of error).

From a total of twelve colleges and universities found in Dessie city administration, four higher
institutions (three colleges and one university) were randomly selected. The calculated sample size
was proportionally allocated in each college based on the second-semester academic student
number reports. To calculate the required number of participants from each college, we multiplied
the total number of students actively learning in each college by the sampling fraction (n/N). The
sampling fraction is approximately equal to six for all colleges. Accordingly, every 6 participants
were selected using a systematic random sampling technique from each college registrar office
log-book.

Study variables:

Dependent variable: the psychological problem among college students related to COVID-19
pandemic (Yes/No) that was assessed using Depression, Anxiety, and Stress Scales (DASS-21).

Independent variables: sociodemographic characteristics (age, residence, sex, marital status,
educational level, the field of study, income, family size, religion), knowledge, attitude and

practice towards the preventive measures of COVID-19.

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml



oNOYTULT D WN =

BMJ Open

Data Collection Tools and Procedures

The questionnaire was adopted from studies conducted before this study [10, 21-23] and modified
into context. The questionnaire was developed in the English language and it consists of
sociodemographic characteristics, 20-items for knowledge, eight items for attitude, and 12-items
for the practice of preventive measures against COVID-19. The psychological problem was
assessed using Depression, Anxiety, and Stress Scales, DASS-21 [24-26] that contains 7-items
for each psychological problem components. The tools were translated into the local language
(Ambharic) and back to English to keep its consistency. The tool was pretested on 5% (21
participants) of samples other than selected colleges those found in Woldia town and some
amendments were made based on the pretest findings. The data was collected using both phone-
call and personal interviews. Phone-call was used for students who are out of Dessie town. Trained
health professionals who were working out of the selected colleges approached the study

participants.

Data management and analysis

The data were cleaned, coded, and entered into Epi data version 3.1 software and exported to SPSS
version 24.0 for analysis. The descriptive statistics was done and the results were presented using
texts, frequency tables, figures, and median with Interquartile range (IQR).

Bivariate logistic regression analysis was done to assess the association between the dependent
variable with each independent variable. The socio-demographic factors, knowledge, attitude, and
practice of preventive measures against COVID-19 were the factors included in the bivariate
logistic regression analysis. Thus, independent variables with a p-value of less than 0.25 were
considered in the final model. Correlation between independent variables was assessed but we did

not find any correlation between independent variables. The model fitness was also checked using
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the Hosmer-Lemeshow model fit-ness test. Finally, multivariable logistic regression analysis was
done to control potential confounders and to identify the factors associated with the psychological
problem of COVID-19 among students. The statistical significance level was declared at a P-value

<0.05.

Operational Definitions

Psychological problem was defined as students who were experienced all form of psychological
problems [i.e. Depression, Anxiety, and Stress; DAS] related to COVID-19 pandemic that was
measured using DASS-21 [24-26]. Here, the scales were classified as normal, moderate, and severe
for each psychological problems (DAS). However, we merged moderate and severe scales together
in each psychological problem measurements since the values of moderate scales were minimal.
Knowledge level: students who were correctly answered 70% or more of the knowledge questions
were considered as students with a good knowledge level while students who answered correctly
below 70% of the knowledge questions were considered as having poor knowledge.

Attitude level: students who were correctly answered 70% or more of the attitude questions were
considered as students with a positive attitude while students who correctly answered below 70%
of the attitude questions were considered as students with a negative attitude.

Practice level: students who were correctly answered 70% or more of the practice questions were
considered as students with a good practice e level while students who correctly answered below

70% of the practice questions were considered as students with a poor practice.

Patient and Public Involvement statement

"No patient involved"

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml



oNOYTULT D WN =

BMJ Open

Results:

Sociodemographic characteristics of Participants

In this study, 422 participants were involved with a response rate of 96.6%. The median age of the
participants was 21 years with three Interquartile Range (IQR). Of the total students; 155 (38.0%)
were lived in the rural residence, 194 (47.5%) were females, 215 (52.7%) were learning TVET or
diploma level training, and 340 (83.3%) were living with their families during the COVID-19

lockdown. In this study, the participants had a median of 5 total family size with 3 IQR (Table 1).

Prevalence of Psychological Problem Related to COVID-19

In this study, the overall psychological problem among college students due to COVID-19 was
16.2% (95% CI: 12.7%, 19.9%) which was measured using the students’ experience of all forms
of psychological problems [anxiety, depression, and stress disorders]. Moreover, 315 (77.2%) of
the students had reported that they are experienced depression disorder. Similarly, 293 (71.8%)
and 198 (48.5%) of students had experienced anxiety and stress disorders respectively (Fig. 1).
Determinants of Psychological Problems among Students Related to COVID-19

The selection of variables to be entered into a multivariable logistic regression model was based
on clinical significance, predictor variables with p-value < 0.25 in the bivariable logistic
regression, and absence of multi-collinearity between independent variables. In this study, the
selected covariates include; the sex of participants, residence, field of study, living conditions,
attitude level, and practice of preventive measures against COVID-19 were entered into the
multivariable logistic regression analysis model. The multivariable logistic regression model was
done with backward elimination methods.

In this study, the odds of the psychological problem due to COVID among female students was

twice higher compared to male students [AOR=1.68, 95% CI 1.09, 2.91]. students with
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inadequate practice of prevention and control measures had experienced twice greater odds of the
psychological problems because of COVID 19 compared to students having adequate practices
[AOR=1.74:95% CI 1.01, 3.02]. Moreover, students who were living in urban residency had 24%
less likely to experience psychological problems compared to students currently living in rural
areas [AOR=0.76: 95% CI 0.48, 0.94]. However, field of study, living conditions, and attitude
towards COVID 19 were not significantly associated with the psychological problems of
COVID-19 among students (Table 2).

Discussion

Coronavirus disease 2019 (COVID-19) affected the global mental health, as evidenced by
accelerated increase in cases and deaths related to the pandemic worldwide [27],. In this study,
the overall psychological problems related to COVID-19 among college students was measured
using the experience of all forms of psychological problems (i.e. anxiety, depression, and stress
disorders). The multivariable logistic regression model showed that residence, poor practice, and
sex of the participants were the independent predictors of the psychological problems related to
COVID 19 among college students.

In this study, the overall psychological problems among college students because of COVID-19
was 16.2%. This finding is lower than studies conducted in northern Ethiopia (85.3%) [19],
University of Dhaka (43.4%) [28], Jilin Province, China (40.4%) [29], 194 cities in China
(53.8%) [30]. The outbreak of COVID-19 has shown many psychological problems [31] that
need provision of improved psychological interventions at national, regional, and district levels.
The discrepancy might be due to differences in the measurement of the psychological problems.

In the current study, psychological problems among students was measured using the co-
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existence of all of anxiety, stress and depression. However, the psychological problems in the
previous study was measured using either stress or anxiety or depression.

In our study, more than three-fourth (77.2%) of the students had experienced depression disorder.
This finding is higher than studies conducted in Hubei Province, China (37.1%) [32], and 194
cities in China (16.5%) [30], and systematic review (14.6% to 48.3%) [33]. Furthermore, our
study showed that nearly three-fourth (71.8%) of students had experienced anxiety disorders
during the lockdown. This finding is higher than a study conducted in China that found only one-
fourth (25%) of college students presented anxiety disorder [10], and longitudinal study
conducted in China (28.8%) [27], and 16.5%. This finding is also higher than studies conducted
in Hubei Province, China (29%) [32], systematic review (6.33% to 50.9%) [33], and 194 cities
in China (28.8%) [30]. Moreover, in this study, nearly fifty percent (48.5%) of students had
experienced stress disorders during the lockdown. This finding is higher than studies conducted
in Samara University, Northeast Ethiopia (53.2%) [34], systematic review (8.1% to 81.9%) [33],
and 194 cities in China (8.1%) [30]. In Ethiopia, the widespread outbreak of COVID 19 is directly
associated with these adverse psychological consequences among students who are out of school.
In this study, the odds of psychological problems due to COVID among female students was
twice higher compared to male students. This finding is similar to studies conducted in Hubei
Province, China [32], systematic review [33], and Jilin Province, China [29]. In Ethiopia, female
students prone to gender-based violence, poor social and economic support [34]. Consequently,
these conditions can easily lead them into loose of self-confidence and many stressors in life.
Hence, they are victims of stress disorders compared to their counterparts, male students.

This study revealed that students who were living in urban residency had 24% less likely to

experience psychological problems compared to students currently living in rural areas. This
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finding is similar to a study conducted in China [10]. Moreover, students with poor preventive
practice had experienced twice greater odds of psychological problems due to COVID 19
compared to students having adequate practices. Many studies revealed that students out of
school and in the final stage of graduation are more prone to many psychological crises [7, 29]
which is due to poor adherence to the preventive measure of COVID 19 pandemic.

Limitation of the study: This study mainly used self-reported questionnaires to measure
psychiatric symptoms and did not make clinical diagnosis. This may over-estimate the overall
psychiatric symptoms that in turn may increase the level of psychological problems among
college students. Moreover, the study also share the limitations of a cross-sectional study design.
Conclusion

In this study, the overall psychological problems among college students because of COVID 19
was comparable to other studies conducted across the developing world. Moreover, the level of
anxiety, stress, and depression disorders were optimally high among students. The multivariable
logistic regression analysis showed residence, sex, and level of preventive practice were the
independent predictors of psychological problems among students.

Therefore, the Ministry of Sciences and Higher Education [MOSHE] and local governments
should develop effective strategies and interventions to address students with psychological
problems. Moreover, it is important to consider the educational enrollment types and academic

years of the students during the interventions
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List of Tables:

Table 1: Sociodemographic, knowledge, attitude and practices of students towards COVID-19

List of Predictors Category of variables Frequency (#) Percentage (%)
Age of participants (in years) 16-20 166 40.7
More than 20 242 59.3
Residence Urban 253 62.0
Rural 155 38.0
Sex of the participants Male 214 52.5
Female 194 47.5
Marital status Single* 360 88.2
Married 48 11.8
Religion of the participants Orthodox 207 50.7
Muslim 183 44.9
Others+ 18 4.4
Type of Education enrollment TVET (Diploma) 215 52.7
Degree (First) 193 47.3
Program Regular 377 92.4
Evening (Extension) 31 7.6
Field of Study Health related 233 57.1
Business related 129 31.6
Technology related 46 11.3
Academic year Year I 151 37.0
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Year I1 180 44.1
Year III 58 14.2
Year IV+ 19 4.7
Living with; Families 340 83.3
Relatives 28 6.9
Alone 21 5.1
Others++ 19 4.7
Total family size (including extended <5 198 48.5
families) 5+ 210 51.5
Monthly income for education (in <1000 349 85.5
ETB) 1000-1500 47 11.5
> 1500 12 2.9
Knowledge level of students towards  Poor 124 30.4
COVID-19 Good 284 69.6
Attitude towards COVID-19 Negative 178 35.0
Positive 230 65.0
Practice towards preventive Poor 143 43.6
measures COVID-19 Good 265 56.4

Keynote: Single* (living together, divorced, and widowed), Others+ (Protestant, Catholic),

Others++ (friends, sister/son-in-laws)
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Table 2: Factors associated with COVID-19 related psychological problems among college

students, Ethiopia.
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List of variable Category of  Psychological problems = COR (95% CI) AOR (95% CI)
10 variables Yes (%) No (%)

11 Residence Urban 38(57.6)  215(62.9) 0.81(0.47,1.37) 0.76 (0.48, 0.94)*
12 Rural 28 (42.4) 127 37.1) 1.00 1.00

15 Sex of Females 41 (62.1) 173 (50.6) 1.61(0.93,2.75) 1.68(1.09,2.91)*
participants Males 25(37.9 169 (49.4) 1.00 1.00

Field of study Health 35(53.0) 198 (57.9) 1.00 1.00

21 related

22 Business 23 (34.8) 106 (31.0) 1.23(0.69,2.18) 1.38(0.74,2.57)
Technology 8 (12.1) 38(11.1)  1.19(0.51,2.76) 1.54(0.63, 3.77)

26 Living with; Family 61 (92.4)  279(81.6) 1.00 1.00
Others+ 5(7.6) 63 (18.4)  0.36(0.14,0.94) 0.94 (0.25, 3.48)

30 Attitude towards  Negative 32(48.5) 146 (42.7) 1.26(0.76,2.14) 1.42(0.81,2.51)
31 COVID-19 Positive 34(51.5) 196 (57.3) 1.00 1.00

34 Practice towards Inadequate 31(47.0) 112 (32.7) 1.82(1.07,3.10) 1.74(1.01, 3.02)*
35 COVID-19 Adequate 35 (53.0) 230(67.3) 1.00 1.00

37 Key: COR- Crude Odds Ratio, AOR- Adjusted Odds Ratio, * P-value < 0.05, Others+ (alone, relatives,
38 and friends)

40 List of Figures

42 Fig.1: Types of psychological problems in which students experienced during the lockdown of
43 COVID-19.
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Abstract

Objective: The central aim of this study was to assess the Level of Psychological Problems
among college students during school closure because of the emerging COVID-19 Pandemic.
Design: Institution-based cross-sectional study design.

Settings: Colleges in Amhara Regional State, Ethiopia.

Participants: Participants were college students [n=422, >18 years] who were actively enrolled
in the selected colleges preceding the survey.

Methods: The data entry was done using Epi info 7.02 and the data analysis was done using
SPSS version 24.0. Variables with a p-value of less than 0.25 in the bivariate analysis were
entered into the multivariable logistic regression model. Model fitness was checked using the
Hosmer-Lemeshow model fit-ness-test. Statistical significant level was declared at a p-value <
0.05.

Results: This study involved 408 students with a response rate of 96.6%. In this study, 77.2%,
71.8%, and 48.5% of the students had experienced depression, anxiety, and stress-related
psychological problems during the lockdown, respectively. The multivariable logistic regression
model showed that being female [AOR=1.68, 95% CI 1.09, 2.91], having an inadequate practice
of prevention measures [AOR=1.74:95% CI 1.01, 3.02] and living urban residency [AOR=0.76: 95%
C10.48, 0.94] were the independent predictors of psychological problems among students.
Outcome: the psychological problem level.

Conclusions: The study revealed that the levels of anxiety, stress, and depression disorders are
optimally high among college students. Therefore, local governments should develop effective
psychological interventions for students. Moreover, it is important to consider the educational

enrollment types and academic years of the students.
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Article Summary

Strengths and limitations of this study
1. Strengths of the study
e School closure and stay-at-home declarations by the federal and lower government
administrative exposed the students to psychological problems.
e We used internationally accepted tools for the assessment of psychological problems,
DASS-21.
e In this study, 77.2%, 71.8%, and 48.5% of the college students had experienced
depression, anxiety, and stress-related psychological problems, respectively.
2. Limitations of the study
e The study was limited to college students only due to financial constraints and it may not

represent students from high schools and pre-college schools.
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Introduction

Severe acute respiratory infection (SARS) is a group of respiratory tract infections caused by a
beta coronavirus (SARS-COV2) [1, 2]. Corona Virus Disease-2019 (“COVID-19”) is a family of
SARS caused by Novel Coronavirus and was first detected in December 2019 in Wuhan, China.
World Health Organization (WHO) has declared this disease as a global pandemic and it causes
an estimated 134 million cases and nearly four million deaths by the end of June 2021 [3, 4].
According to the Ethiopian Public Health Institute (EPHI) report, there are an estimated 265, 350
confirmed cases and more than 3,900 deaths by the end of June 2021.

Countries across the globe have taken different preventive measures. These include; movement
restriction, confinement to home, social distance, lockdown, and closure of the school that leads
to increased psychosocial stress among the community, especially students [5-9].

A study conducted in China revealed that 53.8% of respondents had experienced moderate to
severe psychological crises, in which students were found to contribute a greater number than the
larger communities [10]. Another study in China revealed that around 25% of college students
experienced anxiety due to the pandemic [11]. A study conducted in China revealed that 14.5%,
8.9%, and 7.7% of participants screened positive for anxiety, depression, and stress respectively
[12]. Pieces of evidence had suggested that the pandemic resulted in loneliness, anxiety,
depression, insomnia, suicide, impact on economic well-being, societal rejection, discrimination,
and stigmatization among people [9, 13-15].

Ethiopia has taken different prevention and control measures to halt the spread of COVID-19.
These include school closure, stay at home, keep social and physical distances, putting hand
washing basins in places where people use in common (banks, Churches/mosques, markets),

preparation of isolation centers, and establishment of state emergency at the national level [16-18].
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However, still, there is no specific intervention to address the psychological problem of the
COVID-19 in the country. Moreover, the studies conducted across the globe have been
investigated the psychological problems because of the COVID-19 pandemic predominantly
focused on health care workers and patients [19-21]. Therefore, this study was intended to generate
evidence regarding the prevalence of psychological problems due to the COVID-19 and its
determinants among college students.

Specific Objectives:

1) To determine the prevalence of psychological problems related to COVID-19 pandemic
lockdown (depression, anxiety, and stress) among college students in Amhara region,
Dessie town, July 2020.

2) To identify the factors associated with psychological problems related to COVID-19

pandemic lockdown.

Methods

Study Setting and Participants

The community-based cross-sectional study design was conducted from April 15-May 15, 2020 to
assess the psychological problems among college students related to the COVID-19 pandemic,
who were learning in the four randomly selected private and public colleges and Universities,
Namely; Dream Science and Technology College, Dandi Boru College, Unity University, and
Dessie Health Science College. These higher institutions are found in South Wollo Zone, Dessie
city administration. Dessie city administration is located 401Km away from the capital city of
Ethiopia, Addis Ababa. The city has eight private colleges, one private University, and three public

colleges, which accommodate 20,907 students in different fields of study.
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All active students, registered for a second-semester academic year, and those 16 and above years
of age were included in this study. However, students who were seriously ill during the data
collection period were not included in this study.

The sample size was calculated for both determinants and prevalence of psychological problems
due to COVID 19 and the maximum sample size was considered for this study. Thus, the final
sample size was determined using a single population proportion formula with assumptions: 5%
type I error, 95% Confidence Intervals, 50% proportion since no study in Ethiopia on this problem.
Finally, the researchers added 10% to compensate for the non-response of participants and the

final sample size became 422.

_(Za/2)*(P)(1-P)
n e

Where: n = required sample size, Za/2 = critical value for normal distribution at 95 % confidence
level (1.96), p = proportion of psychological problems, and d = 0.05 (5 % margin of error).

From a total of twelve colleges and universities found in Dessie city administration, four higher
institutions (three colleges and one university) were randomly selected. The calculated sample size
was proportionally allocated in each college based on the second-semester academic student
number reports. To calculate the required number of participants from each college, we multiplied
the total number of students actively learning in each college by the sampling fraction (n/N). The
sampling fraction is approximately equal to six for all colleges. Accordingly, every 6 participant
was selected using a systematic random sampling technique from each college registrar’s office
logbook.

Study variables:

Dependent variable: the psychological problem among college students related to COVID-19

pandemic (Yes/No) that was assessed using Depression, Anxiety, and Stress Scales (DASS-21).

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml



oNOYTULT D WN =

BMJ Open

Independent variables: sociodemographic characteristics (age, residence, sex, marital status,
educational level, the field of study, income, family size, religion), knowledge, attitude and
practice towards the preventive measures of COVID-19.

Data Collection Tools and Procedures

The questionnaire was adopted from studies conducted before this study [11, 22-24] and modified
into context. The questionnaire was developed in the English language and it consists of
sociodemographic characteristics, 20-items for knowledge, eight items for attitude, and 12-items
for the practice of preventive measures against COVID-19. The psychological problem was
assessed using Depression, Anxiety, and Stress Scales, DASS-21 [25-27] that contains 7-items for
each psychological problem component. The tools were translated into the local language
(Amharic) and back to English to keep their consistency. The tool was pretested on 5% (21
participants) of samples other than selected colleges found in Woldia town and some amendments
were made based on the pretest findings. The data was collected using both phone-call and personal
interviews. Phone-call was used for students who are out of Dessie town. Trained health

professionals who were working out of the selected colleges approached the study participants.

Data management and analysis

The data were cleaned, coded, and entered into Epi data version 3.1 software and exported to SPSS
version 24.0 for analysis. The descriptive statistics were done and the results were presented using
texts, frequency tables, figures, and median with Interquartile range (IQR).

Bivariate logistic regression analysis was done to assess the association between the dependent
variable with each independent variable. The socio-demographic factors, knowledge, attitude, and
practice of preventive measures against COVID-19 were the factors included in the bivariate

logistic regression analysis. Thus, independent variables with a p-value of less than 0.25 were
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considered in the final model. Correlation between independent variables was assessed but we did
not find any correlation between independent variables. The model fitness was also checked using
the Hosmer-Lemeshow model fit-ness test. Finally, multivariable logistic regression analysis was
done to control potential confounders and to identify the factors associated with the psychological
problem of COVID-19 among students. The statistical significance level was declared at a P-value

<0.05.

Operational Definitions

Psychological problem was defined as students who have experienced all forms of psychological
problems [i.e. Depression, Anxiety, and Stress; DAS] related to the COVID-19 pandemic that was
measured using DASS-21 [25-27]. Here, the scales were classified as normal, moderate, and severe
for each psychological problem (DAS). However, we merged moderate and severe scales together
in each psychological problem measurements since the values of moderate scales were minimal.
Knowledge level: students who were correctly answered 70% or more of the knowledge questions
were considered as students with a good knowledge level while students who answered correctly
below 70% of the knowledge questions were considered as having poor knowledge.

Attitude level: students who were correctly answered 70% or more of the attitude questions were
considered as students with a positive attitude while students who correctly answered below 70%
of the attitude questions were considered as students with a negative attitude.

Practice level: students who were correctly answered 70% or more of the practice questions were
considered as students with a good practice e level while students who correctly answered below

70% of the practice questions were considered as students with poor practice.

Patient and Public Involvement statement

"No patient involved"
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Results:

Sociodemographic characteristics of Participants

In this study, 422 participants were involved with a response rate of 96.6%. The median age of the
participants was 21 years with three Interquartile Range (IQR). Of the total students; 155 (38.0%)
were lived in rural residences, 194 (47.5%) were females, 215 (52.7%) were learning TVET or
diploma level training, and 340 (83.3%) were living with their families during the COVID-19

lockdown. In this study, the participants had a median of 5 total family sizes with 3 IQR (Table

1.

Prevalence of Psychological Problem Related to COVID-19

In this study, the overall psychological problem among college students due to COVID-19 was
16.2% (95% CI: 12.7%, 19.9%) which was measured using the students’ experience of all forms
of psychological problems [anxiety, depression, and stress disorders]. Moreover, 315 (77.2%) of
the students had reported that they are experienced depression disorder. Similarly, 293 (71.8%)
and 198 (48.5%) of students had experienced anxiety and stress disorders respectively (Fig. 1).
Determinants of Psychological Problems among Students Related to COVID-19

The selection of variables to be entered into a multivariable logistic regression model was based
on clinical significance, predictor variables with p-value < 0.25 in the bivariable logistic
regression, and absence of multi-collinearity between independent variables. In this study, the
selected covariates include; the sex of participants, residence, the field of study, living conditions,
attitude level, and practice of preventive measures against COVID-19 were entered into the
multivariable logistic regression analysis model. The multivariable logistic regression model was

done with backward elimination methods.
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In this study, the odds of the psychological problem due to COVID among female students was
twice higher compared to male students [AOR=1.68, 95% CI 1.09, 2.91]. students with
inadequate practice of prevention and control measures had experienced twice greater odds of the
psychological problems because of COVID 19 compared to students having adequate practices
[AOR=1.74:95% CI 1.01, 3.02]. Moreover, students who were living in urban residency had 24%
less likely to experience psychological problems compared to students currently living in rural
areas [AOR=0.76: 95% CI1 0.48, 0.94]. However, the field of study, living conditions, and attitude
towards COVID 19 were not significantly associated with the psychological problems of
COVID-19 among students (Table 2).

Discussion

Coronavirus disease 2019 (COVID-19) affected global mental health, as evidenced by the
accelerated increase in cases and deaths related to the pandemic worldwide [28],. In this study,
the overall psychological problems related to COVID-19 among college students were measured
using the experience of all forms of psychological problems (i.e. anxiety, depression, and stress
disorders). Though the figure seems small, it represents the con-joined occurrence of the
psychological disorders reported by students. Thus, this prevalence is optimal compared to other
similar studies conducted in developing countries which measured the situation of the problem
using the existence of either of the three psychological problems. Furthermore, the multivariable
logistic regression model showed that residence, poor practice, and sex of the participants were
the independent predictors of the psychological problems related to COVID 19 among college
students.

In this study, the overall psychological problems among college students because of COVID-19

was 16.2%. This finding is lower than studies conducted in northern Ethiopia (85.3%) [20],
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University of Dhaka (43.4%) [29], Jilin Province, China (40.4%) [30], 194 cities in China
(53.8%) [31]. The outbreak of COVID-19 has shown psychological problems [32] in the form of
depression, anxiety, and stress that need the provision of improved psychological interventions
at global, national, regional, and district levels. The discrepancy might be due to differences in
the measurement of the outcome variable (i.e. psychological problem). In our study,
psychological problem among students was measured using the co-existence of anxiety, stress,
and depression together while it was measured using either stress or anxiety or depression in the
previous studies.

In our study, more than three-fourths (77.2%) of the students had reported as they have
experienced depression disorder during the pandemic-related lockdown. This finding is higher
than studies conducted in Hubei Province, China (37.1%) [33], 194 cities in China (16.5%) [31],
and a systematic review (14.6% to 48.3%) [34]. Similarly, our study showed that nearly three-
fourth (71.8%) of students had experienced anxiety disorders during the lockdown. This finding
is higher than a study conducted in China that found only one-fourth (25%) of college students
presented with anxiety disorder [11], a longitudinal study conducted in China (28.8%) [28], and
16.5%. This finding is also higher than studies conducted in Hubei Province, China (29%) [33],
a systematic review (6.33% to 50.9%) [34], and 194 cities in China (28.8%) [31]. Moreover, in
this study, nearly fifty percent (48.5%) of students had experienced stress disorders during the
lockdown. This finding is higher than studies conducted in Samara University, Northeast Ethiopia
(53.2%) [35], systematic review (8.1% to 81.9%) [34], and 194 cities in China (8.1%) [31]. In
Ethiopia, the widespread outbreak of COVID-19 is directly associated with these adverse
psychological consequences among college students who are out of school because of the national

lockdown and school closure orders. Thus, students are more likely to suffer from the fear of
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schools might not be opened again. On top of this, most of the college students were coming from
the countryside to attend their school in the towns and the national lockdown policy was declared
before these students go back to their home villages. As a result, these students were supposed to
be suffered from the fear of acquiring the newly emerged disease, COVID-19 compared to other
community members.

In this study, the odds of psychological problems due to COVID among female students was
twice higher compared to male students. This finding is similar to studies conducted in Hubei
Province, China [33], systematic review [34], and Jilin Province, China [30]. In Ethiopia, female
students are prone to gender-based violence, poor social and economic support [35].
Consequently, these conditions can easily lead them to lose self-confidence and many stressors
in life. Hence, they are victims of psychological disorders (i.e. depression, anxiety, and stress)
compared to their counterparts, male students.

This study revealed that students who were living in urban residences had 24% less likely to
experience psychological problems compared to students currently living in rural areas. This
finding is similar to a study conducted in China [11]. Students in urban residences had more
exposure to the media to get real information about the safety measures and other preventive
measures forwarded by the government and the international communities. Therefore, students
who were living in the urban were less likely to develop psychological problems compared to
students in the rural residence where adequate information about the existing situation is not
accessible.

In this study, students with poor preventive practice had experienced twice greater odds of
psychological problems due to COVID 19 compared to students having adequate practices.

Previous studies revealed that students out of school and in the final stage of graduation are more
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prone to many psychological crises [8, 30] which is due to poor adherence to the preventive
measure of the COVID 19 pandemic.

Limitation of the study: This study mainly used self-reported questionnaires to measure
psychiatric symptoms and did not make clinical diagnoses. This may overestimate the overall
psychiatric symptoms that in turn may increase the level of psychological problems among
college students. Moreover, the study also shares the limitations of a cross-sectional study design.
Conclusion

In this study, the overall psychological problems among college students because of COVID-19
were comparable to other studies conducted across the developing world. Moreover, the levels
of anxiety, stress, and depression disorders were optimally high among students. The
multivariable logistic regression analysis showed residence, sex, and level of preventive practice
were the independent predictors of psychological problems among students.

Therefore, the Ministry of Sciences and Higher Education [MOSHE] and local governments
should develop effective strategies and interventions to address students with psychological
problems. Moreover, it is important to consider the educational enrollment types and academic

years of the students during the interventions.

List of Abbreviations

AOR Adjusted Odds Ratio

COR Crude Odds Ratio

COVID 19 Corona Virus Diseases 19

DASS Depression, Anxiety, Stress Scale
EPHI Ethiopia Public Health Institute
WHO World Health Organization
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Academic year Year | 151 37.0
Year II 180 44.1
Year III 58 14.2
Year [V+ 19 4.7
Living with; Families 340 83.3
Relatives 28 6.9
Alone 21 5.1
Others++ 19 4.7
Total family size (including extended <5 198 48.5
families) 5+ 210 51.5
Monthly income for education (in <1000 349 85.5
ETB) 1000-1500 47 11.5
> 1500 12 2.9
Knowledge level of students towards  Poor 124 30.4
COVID-19 Good 284 69.6
Attitude towards COVID-19 Negative 178 35.0
Positive 230 65.0
Practice towards preventive Poor 143 43.6
measures COVID-19 Good 265 56.4

Keynote: Single* (living together, divorced, and widowed), Others+ (Protestant, Catholic),

Others++ (friends, sister/son-in-laws)
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Table 2: Factors associated with COVID-19 related psychological problems among college

students, Ethiopia.

List of variable Category of  Psychological problems

COR (95% CI) AOR (95% CI)

variables Yes (%) No (%)
Residence Urban 38 (57.6) 215(62.9) 0.81(0.47,1.37) 0.76 (0.48, 0.94)*
Rural 28 (42.4) 127 (37.1) 1.00 1.00
Sex of Females 41 (62.1) 173 (50.6) 1.61(0.93,2.75) 1.68(1.09,2.91)*
participants Males 25379 169 (49.4) 1.00 1.00
Field of study Health 35(53.0) 198 (57.9) 1.00 1.00
related
Business 23 (34.8) 106 (31.0)  1.23(0.69,2.18) 1.38(0.74,2.57)
Technology 8 (12.1) 38(11.1)  1.19(0.51,2.76) 1.54(0.63,3.77)
Living with; Family 61(92.4) 279 (81.6) 1.00 1.00
Others+ 5(7.6) 63 (18.4) 0.36(0.14,0.94) 0.94 (0.25, 3.48)
Attitude towards  Negative 32 (48.5) 146 (42.7) 1.26(0.76,2.14) 1.42(0.81,2.51)
COVID-19 Positive 34 (51.5) 196 (57.3) 1.00 1.00
Practice towards Inadequate 31 (47.0) 112 (32.7) 1.82(1.07,3.10) 1.74 (1.01, 3.02)*
COVID-19 Adequate 35(53.0) 230 (67.3) 1.00 1.00

Key: COR- Crude Odds Ratio, AOR- Adjusted Odds Ratio, * P-value < 0.05, Others+ (alone, relatives,

and friends)

List of Figures

Fig.1: Types of psychological problems in which students experienced during the lockdown of

COVID-19.
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STROBE Statement—Checklist of items that should be included in reports of cross-sectional studies

Page 24 of 24

Item Page
No Recommendation No
Title and abstract 1 (a) Indicate the study’s design with a commonly used term in the title or | 1
the abstract
(b) Provide in the abstract an informative and balanced summary of what | 2
was done and what was found
Introduction
Background/rationale 2 Explain the scientific background and rationale for the investigation 3
being reported
Objectives 3 State specific objectives, including any prespecified hypotheses 4
Methods
Study design 4 Present key elements of study design early in the paper 4
Setting Describe the setting, locations, and relevant dates, including periods of
recruitment, exposure, follow-up, and data collection
Participants 6 (a) Give the eligibility criteria, and the sources and methods of selection | 4
of participants
Variables 7 Clearly define all outcomes, exposures, predictors, potential 5
confounders, and effect modifiers. Give diagnostic criteria, if applicable
Data sources/ 8* For each variable of interest, give sources of data and details of methods | 6
measurement of assessment (measurement). Describe comparability of assessment
methods if there is more than one group
Bias 9 Describe any efforts to address potential sources of bias 6
Study size 10 Explain how the study size was arrived at
Quantitative variables 11 Explain how quantitative variables were handled in the analyses. If
applicable, describe which groupings were chosen and why
Statistical methods 12 (a) Describe all statistical methods, including those used to control for 6&7
confounding
(b) Describe any methods used to examine subgroups and interactions N/A
(c¢) Explain how missing data were addressed
(d) If applicable, describe analytical methods taking account of sampling | N/A
Strategy
(e) Describe any sensitivity analyses 6
Results
Participants 13*  (a) Report numbers of individuals at each stage of study—eg numbers 8
potentially eligible, examined for eligibility, confirmed eligible, included
in the study, completing follow-up, and analysed
(b) Give reasons for non-participation at each stage 8
(¢) Consider use of a flow diagram N/A
Descriptive data 14*  (a) Give characteristics of study participants (eg demographic, clinical, 8
social) and information on exposures and potential confounders
(b) Indicate number of participants with missing data for each variable of | N/A
interest
Outcome data 15*  Report numbers of outcome events or summary measures 8
Main results 16 (a) Give unadjusted estimates and, if applicable, confounder-adjusted 8&16

estimates and their precision (eg, 95% confidence interval). Make clear

which confounders were adjusted for and why they were included
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(b) Report category boundaries when continuous variables were

categorized

(c) If relevant, consider translating estimates of relative risk into absolute

risk for a meaningful time period

Other analyses 17 Report other analyses done—eg analyses of subgroups and interactions,
and sensitivity analyses
Discussion
Key results 18 Summarise key results with reference to study objectives 9
Limitations 19 Discuss limitations of the study, taking into account sources of potential | 11
bias or imprecision. Discuss both direction and magnitude of any
potential bias
Interpretation 20 Give a cautious overall interpretation of results considering objectives, 10&11
limitations, multiplicity of analyses, results from similar studies, and
other relevant evidence
Generalisability 21 Discuss the generalisability (external validity) of the study results 11
Other information
Funding 22 Give the source of funding and the role of the funders for the present 12

study and, if applicable, for the original study on which the present

article is based

*Give information separately for exposed and unexposed groups.

Note: An Explanation and Elaboration article discusses each checklist item and gives methodological background and

published examples of transparent reporting. The STROBE checklist is best used in conjunction with this article (freely

available on the Web sites of PLoS Medicine at http://www.plosmedicine.org/, Annals of Internal Medicine at

http://www.annals.org/, and Epidemiology at http://www.epidem.com/). Information on the STROBE Initiative is

available at www.strobe-statement.org.
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