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Abstract

Introduction

Health care professionals are at higher risk of developing stress-related problems during

outbreaks, due to the overwhelming clinical workload, fear of contagion, and inadequate

protective gears. So, in order to monitoring mental health issues and to understand the fac-

tors evidence-based interventions is important. Therefore, this study was aimed to assess

perceived stress and associated factors among health care professionals working in the

context of COVID-19, Southern Ethiopia.

Methods

Institution based cross-sectional study was conducted among 798 health care professionals

from the 1st May to 1st June 2020. The study participants were selected using simple ran-

dom sampling technique after allocating a proportion to each health institute based on the

size of health care professionals. A pre-tested and structured interviewer-administered

questionnaire using KOBO collect survey tool was used to collect data. A total score of >20

points was considered as the cut off for experiencing perceived stress based on perceived

stress scale. Both bivariable and multivariable logistic regression analysis were performed

to identify associated factors. The level of statistical significance was set at a p-value of less

than 0.05 in multivariable logistic regression.

Result

Nearly two-thirds 61.8% (95% CI: 58.4%, 65.2%) of HCPs had perceived stress. Not having

COVID-19 updated information (AOR = 2.41, 95% CI: 1.31, 4.43), not at all confident on
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coping with stress (AOR = 9.94, 95% CI:3.74, 26.41), somewhat confident in coping with

stress (AOR = 4.69, 95% CI:2.81, 7.84), moderately confident on coping with stress (AOR =

2.36, 95% CI: 1.46, 3.82), and not getting along well with people (AOR = 4.88, 95% CI: 1.42,

16.72) were positively association with perceived stress. However, feeling overwhelmed by

the demand of everyday life (AOR = 0.52 95% CI: 0.35, 0.77) and worrying about what other

people think about them (AOR = 0.48, 95% CI: 0.24, 0.81) were negatively associated with

perceived stress.

Conclusion

COVID-19 update, confidence in coping with stress, getting along with people, worrying

about what other people think about them, and feeling overwhelmed by the demand of

everyday life were factors significantly associated with perceived stress. The provision of

COVID-19 update to HCPs along with wider strategies to support their psychological wellbe-

ing is vital.

Introduction

The COVID-19 pandemic was caused by a novel corona-virus first discovered in Wuhan,

Hubei province of China in December 2019. A highly infectious serious acute respiratory syn-

drome caused by a novel corona-virus (SARS-CoV-2) emerged in Wuhan, China, and on

March 11th 2020, the World Health Organization (WHO) declared COVID-19 as a pandemic

[1, 2]. The Corona-virus belongs to large groups of viruses that cause serious health problems

including the mental health of the society particularly the Health care providers‘. Corona virus

disease (COVID-19) is a new strain that was first discovered in 2019 in Wuhan, China and has

not been previously identified in humans [3].

Corona virus pandemic fears, prompt government to activate emergency response and

extend travel ban. Healthcare staff is at high risk of mental health problems due to the over-

whelming clinical workload, fear of contagion, and inadequate protective gears. The healthcare

professionals are at high risk of developing stress-related problems during outbreaks. A study

conducted in Iraq showed that more than two-thirds of health care professionals had a moder-

ate level of stress, nearly one-fifth had low and 9.6% of health care professionals had a high

level of stress [3].

COVID-19 has a serious impact on the mental health of the public. The public has shown

perceived stress behaviors, causing a significant shortage of medical masks and alcohol across

the country. In addition, many medical staff work more than 16 hours a day on average, caus-

ing them to not getting enough sleep. Several studies showed that mental health problems

could occur in both healthcare professionals and SARS survivors during the SARS epidemic

[1–3]. A study showed that the pooled prevalence of stress among health care professionals

was 34% and Pooled prevalence rate of psychological morbidities with respect to impact of

event due to COVID-19 pandemic was 44%. The burden of these psychological morbidities

was highest among the COVID-19 patients followed by healthcare professionals and general

population [4]. In the early days of the outbreak, many medical workers in Iran became

infected and died. As a result of close contact with the infected patients, the health care profes-

sionals had high-level concerns about the pandemic, uncertainty of its duration, and the possi-

bility of transmitting the disease to their family members. The most important causes of
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fatigue and stress in the healthcare professionals are wearing heavy protective equipment for a

long time and difficulty in performing care procedures [4, 5].

The prevalence of psychological morbidities, in any pandemic situation tends to be higher

compared to normal situations. Health professionals face problems due to increased work

load, intense working schedule and increased chance of getting exposed to positive cases. All

these problems have in turn increased the fear of social isolation, loneliness, fear of getting the

disease and dying, staying away from family, anxiety, depression, stress, insomnia, sleep distur-

bances and psychological distress [2, 4]. There is a dearth of information regarding stress

related to COVID-19 in Ethiopia. Therefore, this study aimed to assess perceived stress and its

associated factors among healthcare professionals during COVID-19 pandemic in Southern

Ethiopia.

Methods

Study area and period

This study was conducted in the Gamo, Gofa, Konso and South Omo Zones health facilities

from the 1st May to the 1st June. In Gamo zone there are one general and four primary hospi-

tals, 56 health centers and 302 health posts in which, there are 2570 health professionals pro-

viding health services (33).

Konso Zone has two hospitals, 13 health centers and 62 health posts in which there are 521

health professionals providing health services (34). Gofa zone has two hospitals, 25 health cen-

ters and 179 health posts in which there are 815 health professionals (35).

In South omo zone there are one general and two primary hospitals, 40 health centers, 228

health posts and there are 914 health professionals working in those health facilities (36).

Study design

Institutional based cross-sectional study design was conducted.

Source population

All health professionals working in Gamo, Gofa, Konso and South Omo zones.

Study population

All health professionals working in the selected health institutions and quarantine centers dur-

ing the study period.

Inclusion and exclusion criteria

Inclusion criteria. All health care professionals who were available during the study

period and fulfill the inclusion criteria were included in the study.

Exclusion criteria. Health care professionals who were on maternal leave, annual leave

and leave due to illness were excluded from the study.

Sample size determination and sampling procedure

Sample size determination. A single population proportion formula ((Zα/2) pq/d2) was

used to estimate the sample size required for the study. The sample size calculation assumed

the proportion (p), the estimated level of stress among HCPs was estimated to be 50% because

there was no prior study finding in Ethiopia Previously, 95% confidence level, margin of error
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of 5%, and a design effect of 2 which gave the sample size of 768. In consideration of a 10%

non-response rate, the final sample size was 845.

Sampling procedure. The study participants were selected using a multistage sampling

technique. First, twenty percent of health institutions were selected using a simple random

sampling technique (computer-generated random numbers) after allocating a proportion to

each Zone based on the size of health institutions. Then, the sample size was proportionally

allocated to the health institutes based on the size of health care workers. Lists of active health

care workers were taken from each selected health institute. Finally, a simple random sampling

technique (computer-generated random number) was implemented to recruit the health pro-

fessionals in each selected health institute.

Data collection tools and methods

Quantitative data was collected using a pretested structured questionnaire using KOBO collect

survey tool, which was designed by reviewing different literature and WHO guideline. The

questionnaire was prepared originally in English and was translated to Amharic, and then

translated back to English to ensure consistency in meaning. The tool consisted of Socio-

Demographic and Medical History related (12 items), Psycho-social context (22 items), Psy-

chological related (32 items) and 10 item Perceived Stress Scale (PSS-10) (39). The data collec-

tion instrument was pretested, translated and standardized to assure its validity and reliability.

During data collection, a reliability analysis was done and the result showed a good score of

internal consistency between the items (Cronbach’s alpha = 0.84).

Data collectors and data quality controls

Training was given for the data collectors and supervisors for three days. Pretest was done and

amendment was performed accordingly. The data was collected using ten BSC nurses and the

supervision was undertaken by five MSC health care professionals.

Data processing and analysis

The collected data were downloaded from the KOBO collect. It was then edited and cleaned

for inconsistencies, missing values using excel, and then exported to SPSS version 25 (SPSS

Inc., Chicago, IL, USA) for further analysis. Descriptive statistics was used to describe the

study population in relation to relevant variables.

Both bivariate and multivariate logistic regression analysis were performed to identify asso-

ciated factors. The variables with P<0.2 in the bivariable analysis were taken as a candidate for

multivariable analysis. The final model was fitted using stepwise selection methods (backward

conditional). Model fitness was checked using the Hosmer and Lemeshow goodness of fitness

test (P-value�0.05). Odds ratio with its 95% confidence interval was used to determine the

degree of association. Level of statistical significance was set at a p-value of less than 0.05.

Data quality control

Training was given for the data collectors and supervisors. Proper instruction on how to collect

and send data was thoroughly covered in the training. Pretest was done before the actual data

collection, and then the modification of the tool was done based on the result of pretest. At the

end of data collection completeness, accuracy, and consistency of the questionnaire was

checked.
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Operational definition

Perceived stress. 10 Likert scale questions measuring perceived stress status of the respon-

dents was used. The score of stress assessing question was calculated for each respondent then

overall score was computed and the status was classified in to no perceived stress and perceived

stress. A total score of>20 points was considered as the cut off for experiencing perceived

stress based on perceived stress scale.

Ethics approval and consent to participate

Ethical approval was obtained from institutional research ethics review board of College of

Medicine and Health Science, Arba Minch University. A formal letter was written to study

zones to obtain permission to conduct the research in district and a permission letter was

obtained from each health facility. Finally, informed oral consent was obtained from the study

participants before undertaking the study.

Results

Socio-demographic characteristics of the respondents

From the total sample 798 completed the interview with response rate of 94.2%. More than

half 482(60.4%) of the respondents were males and nearly two-third 492(61.75) of the respon-

dents were married and regarding educational status 363(45.5%, and 359(45%) of the respon-

dents were diploma and first-degree holders respectively. Regarding the profession of the

respondents 356 (44.6%) of them were clinical nurse, followed by public health officer 96(12%)

(Table 1).

Assigned departments and medical history of health care professionals

From the total respondents nearly one-fourth 187(23.4%) of the respondents were working in

outpatient department (OPD) followed by one-fifth 160 (20.1%) in the obstetrics and gyneco-

logic ward. Regarding to the medical problems thirteen (1.6%) of the respondents had history

of asthma followed by diabetes mellitus which was six.

Psychosocial factors and substance use of the respondent

From the total respondents more than half 409(51.3%) of health care professional’s responded

that the community response to COVID -19 as somewhat followed by 247(31%) not at all.

Most of the health care professionals 663(83.1) were valued by their families as they are for

being a member of COVID 19 response team and nearly three-fourth 576(72.2) of the respon-

dents were valued by the community as for being a member of COVID 19 response team.

Majority of the respondents 688(86.2%) had no history of contact with Confirmed or sus-

pected cases. From the total respondents 678 (85%) of health care professional’s responded

that the availability of PPE in their working health institution was not adequate. Regarding the

social media nearly three-fourth 569(71.3%) of the respondents had used both mainstream

and social media. Majority of the respondents 693(86.8%) had received updated information

about COVID 19 from different sources and 85.5% of health care professionals had feeling of

susceptibility to contract the COVID 19.More than three-fourth of the respondents 633

(79.3%) had COVID-19 related worry and 630(78.9%) of the health care professionals believed

that the suggested prevention and control practices can contain the pandemic of COVID 19.

From the total health care professionals nearly one fifth (20.8%) drink alcohol, more than half

(58%) perform daily physical exercise and only 1% smoke cigarette (Table 2).
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Table 1. Socio-demographic and medical history of health care professionals working in response to COVID-19

in Southern Ethiopia 2020.

Variable Category No. %

Sex Female 316 39.6

Male 482 60.4

Marital Status Single 306 38.3

Married 492 61.7

Do you have children? No 353 44.2

Yes 445 55.8

Residence Rural 93 11.7

Town 705 88.3

Living arrangement Alone 239 29.9

Friends 20 2.5

Parents 161 20.2

Spouse 378 47.4

Profession Clinical Nurse 356 44.6

Medical Doctor 65 8.1

Medical laboratory 84 10.5

Midwifery 120 15.0

Pharmacist 77 9.6

Public health officer 96 12.0

Religion Muslim 38 4.8

Orthodox 338 42.4

Protestant 417 52.3

Other 5 0.6

Education Status Diploma 363 45.5

First degree 359 45.0

Level 3 or 4 60 7.5

Second degree 16 2.0

Ward/Department Dispensary 61 7.6

Emergency ward 98 12.3

Laboratory 67 8.4

Gyn/Obs ward 160 20.1

Medical ward 98 12.3

OPD 187 23.4

Pediatrics ward 66 8.3

Surgical ward 61 7.6

Medical Conditions/Comorbidity Anemia 2 0.3

Asthma 13 1.6

DM 6 0.8

DM and Hypertension 1 0.1

HBV 4 0.5

HBV Prior and Anxiety 1 0.1

Hypertension 5 0.6

Nephrolitiasis 1 0.1

TB 1 0.1

Prior Anxiety 1 0.1

Prior Stress 3 0.4

PUD 1 0.1

Sinusitis 5 0.6

No 754 94.5

https://doi.org/10.1371/journal.pone.0252809.t001
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Table 2. Individual psychosocial factors and substance use of health care professionals working during COVID-

19 pandemic in southern Ethiopia 2020.

Variable Category No. %

Community members response to COVID-19 Not at all 247 31.0

Somewhat 409 51.3

Moderately 129 16.2

To a great extent 13 1.6

Do you have Valued by family No 135 16.9

Yes 663 83.1

Do you have Valued by the community No 222 27.8

Yes 576 72.2

Contact with Confirmed or suspected cases No 688 86.2

Yes 110 13.8

Availibity of PPE No 678 85.0

Yes 120 15.0

Type of media Social 76 9.5

Mainstream 121 15.2

No 32 4.0

Both 569 71.3

Having COVID-19 updates No 105 13.2

Yes 693 86.8

Government support on preventing and controlling Not at all 223 27.9

Somewhat 410 51.4

Moderately 141 17.7

To a great extent 24 3.0

Confident on coping with stresses Not at all 96 12.0

Somewhat 261 32.7

Moderately 307 38.5

To a great extent 134 16.8

Feeling of susceptiblity No 116 14.5

Yes 682 85.5

COVID-19 related worry No 165 20.7

Yes 633 79.3

Believe the suggested prevention and control practices control the pandemic No 168 21.1

Yes 630 78.9

Drink alcohol No 632 79.2

Yes 166 20.8

Smoke Cigarette No 790 99.0

Yes 8 1.0

Physical exercise No 335 42.0

Yes 463 58.0

Having anyone you can trust and confide in No 124 15.5

Yes 674 84.5

Get along well with people No 54 6.8

Yes 744 93.2

Feel overwhelmed by the demands of everyday life No 439 55.0

Yes 359 45.0

Feeling of dying due to COVID-19 No 572 71.7

Yes 226 28.3

(Continued)
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Perceived stress

Out of the total study participants, nearly two-thirds 61.8% (95% CI: 58.4%, 65.2%) of HCWs

had perceived stress (Fig 1).

Factors associated with perceived stress

The binary logistic regression analysis showed that working department/ward, having

COVID-19 updates, government support on preventing and controlling, confident in coping

mechanisms with stresses, get along well with people, feel overwhelmed by the demands of

everyday life, and Worry about what other people think about them were found to be signifi-

cantly associated with perceived stress.

The odds of perceived stress among health care workers who didn’t get COVID updated

information were nearly two times more likely to have perceived stress than who got an update

(AOR = 2.41, 95% CI: 1.31, 4.43). When compared to their counter parts, the odds of perceived

stress was higher among HCPs who were not at all confident on coping with stress

(AOR = 9.94, 95% CI: 3.74, 26.41), somewhat confident in coping with stress (AOR = 4.69, 95%

CI: 2.81, 7.84), and moderately confident in coping with stress (AOR = 2.36, 95% CI: 1.46, 3.82).

Similarly, the odds of perceived stress among HCPs who were not getting along well with

people were five times more likely to develop perceived stress than their counterparts

(AOR = 4.88, 95% CI: 1.42, 16.72) (Table 3).

Discussion

Outbreaks of novel COVID-19 can be extremely stressful and detrimental to the wellbeing of

health care workers (HCPs) [6]. It is crucial to recognize the health care workers that have

Table 2. (Continued)

Variable Category No. %

Influenced by people with strong opinions No 552 69.2

Yes 246 30.8

Worry about what other people think of you No 649 81.3

Yes 149 18.7

https://doi.org/10.1371/journal.pone.0252809.t002

Fig 1. Perceived stress level of health care workers who are working with COVID-19 in public health institutions of southern Ethiopia

2020.

https://doi.org/10.1371/journal.pone.0252809.g001
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Table 3. Result of binary analysis of health care professionals working in response to COVID-19 in southern Ethiopia 2020.

Variables Perceived stress p-value AOR with 95% CI

Moderate PS N (%) Low PS N (%)

Residence

Town 423(85.8%) 282(92.5%) .421 0.77 (0.41–1.44)

Rural 70 (14.2%) 23 (7.5%) 1

Living status .648

Alone 164(33.3%) 75(24.6%) .279 1.27 (0.82–1.99)

Friends 12(2.4%) 8(2.6%) .666 0.78 (0.25–2.40)

Parents 97(19.7%) 64 (21.8%) .827 1.05 (0.66–1.68)

Spouse 220 (44.6%) 158(51.8%) 1

Education level .209

Diploma 245(49.7%) 158(38.7%) .792 1.21(0.29–4.98)

First degree 209(42.4%) 150(49.2%) .947 1.04 (0.25–4.26)

Level 3 or 4 27(5.5%) 33(10.8%) .475 0.56 (0.12–2.67)

Second degree 12(2.4%) 4(1.3%) 1

Ward/Department

Dispensary 31(6.3%) 30(9.8%) .310 0.636(0.26–1.52)

Emergency 67(13.6%) 31(10.2%) .390 1.41 (0.64–3.12)

Laboratory 44(8.9%) 23(7.5%) .116 1.98 (0.84–4.68)

Gyn/Obs 97(19.7%) 63(20.7%) .579 1.22 (0.59–2.52)

Medical 76(15.4%) 22(7.2%) .007 3.07 (1.36–6.92)

OPD 118(23.9%) 69(22.6%) .834 1.07 (0.53–2.18)

Pediatrics 28(5.7%) 38(12.5%) .312 0.64(0.27–1.50)

Surgical (including OR) 32(6.5%) 29(9.5%) .312 1

response of community members .435

Not at all 89(18.1%) 7(2.3%) .345 1.96 (0.48–8.03)

Somewhat 195(39.6%) 66(21.6%) .616 1.45(0.35–5.69)

Moderately 160(32.5%) 147(48.2%) .645 1.39 (0.33–5.73)

To a great extent 49(9.9%) 85(27.9%0 1

Valued by family

No 92(18.7%) 43(14.1%) .345 0.76 (0.44–1.32)

Yes 401(60.5%) 262(85.9%) 1

Valued by the community

No 158(32%) 64(21%) .382 1.22 (0.77–1.92)

Yes 335(68%) 241(79%) 1

Availibity of PPE

No 398(80.7%) 280(91.8%) .144 0.61 (0.32–1.17)

Yes 95(19.3%) 25(8.2%) .210 1

Type of Media

Social 55(11.2%) 21(6.9%) .216 1.526(0.78–2.97)

Mainstream 77(15.6%) 44(14.4%) .536 1.17 (0.71–1.92)

No 19(3.9%) 13(4.3%) .143 0.46 (0.16–1.29)

Both 342(69.4%) 227(74.4%) 1

COVID-19 updates

No 76(15.4%) 29(9.5%) .005 2.41 (1.312–4.430)

Yes 417(84.6%) 276(90.5%) 1

Government support .009

Not at all 174(35.3%) 49(16.1%) .098 2.47 (0.84–7.21)

(Continued)
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perceived stress to enable timely intervention. Hence, the study aimed to assess the perceived

stress and its associated factors among health care workers working during COVID-19 pandemic

in public health institution of southern Ethiopia. The study revealed that nearly two-thirds 61.8%

(95% CI: 58.4%, 65.2%) of the respondents had perceived stress. The study finding coincides with

the study finding from Ghana, which reported that 64% of health care professionals had moderate

stress [7]. The result might be due to low perceived preparedness to respond to the COVID-19

pandemic among HCPs. Low perceived preparedness was associated with increased stress [7]. In

addition, healthcare workers are particularly exposed to negative mental health effects during car-

ing for patients. The ongoing COVID-19 pandemic is also taking a massive toll on the mental

and emotional well-being of healthcare professionals around the world [7, 8].

However, this study finding was slightly higher than the study findings from China, 53.8%

[9]. The possible explanation might be due to the fact that the current study was conducted in

Table 3. (Continued)

Variables Perceived stress p-value AOR with 95% CI

Moderate PS N (%) Low PS N (%)

Somewhat 231(46.9%) 179(58.7%) .549 1.37 (0.48–3.84)

Moderately 75(15.2%) 66(21.6%) .912 0.942 (0.32–2.71)

To a great extent 13(2.6%) 11(3.6%) 1

Confident on coping with stress .001

Not at all 89(18.1%) 7(2.3%) .001 9.94 (3.74–26.41)

Somewhat 195(39.6%) 66(21.6%) .001 4.69 (2.80–7.83)

Moderately 160(32.5%) 147(48.2%) .001 2.36 (1.45–3.82)

To a great extent 49(9.9%) 85(27.9%) 1

Feeling of susceptiblity

No 87(17.6%) 29(9.5%) .289 1.36 (0.77–2.40)

Yes 406(82.4%) 276(90.5%) 1

Physical exercise

No 187(37.9%) 148(48.5%) .176 0.78 (0.54–1.11)

Yes 306(62.1%) 157(51.5%) 1

Have anyone to trust and confide in

No 99(20.1%) 25(8.2%) .176 1.50 (0.83–2.71)

Yes 394(79.9%) 280(91.8%) 1

Get along well with people

No 50(10.1%) 4(1.3%) .012 4.87 (1.42–16.71)

Yes 443(89.9%) 301(98.7%0 1

Feel overwhelmed by the demands of everyday life

No 236(47.9%) 203(66.6%) .001 0.52 (0.35–0.77)

Yes 257(52.1%) 102(33.4%) 1

Feel you cannot make it

No 333(67.5%) 239(78.4%) .438 0.84 (0.55–1.29)

Yes 160(32.5%) 66(21.6%) 1

Influenced by people with strong opinions

No 333(67.5%) 219(71.8%) .972 0.99 (0.66–1.47)

Yes 160(32.5%) 86(28.2%) 1

Worry about what other people think of you

No 380(77.1%) 269(88.2%) .005 0.48 (0.29–0.80)

Yes 113(22.9%) 36(11.8%) 1

https://doi.org/10.1371/journal.pone.0252809.t003
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the resources limited setting. Thus, health care workers are facing physical separation and

increased in care demands, equipment shortages, and the higher risk of COVID-19 infection,

which make the health professional prone to developing perceived stress [8, 10]. The support-

ing evidence on variation might be, the finding from China has been generated from the gen-

eral population; however, in the current study was from health care providers.

In the current study, health care workers who didn’t get COVID-19 updated were more

likely to have perceived stress than their counterparts. Effective process of COVID-19 risk

communication for health can improve the understanding on the cause and impact of the risk

and promotes protective behaviors among health care professionals [11]. The study finding

conducted among health care professionals in China showed that providing accurate informa-

tion for health care professionals is decisive to alleviate their perceived threat [12]. It also

argued by a literature review [13], a clear communication of directives and precautionary mea-

sures are used to reduce stress. This can be explained by rapidly evolving nature of pandemics

and the frequency with which information changes, HCPs who did not know where to go for

up-to-date guidance are prone to stress [6].

The study finding indicated that respondents who were somewhat confident on coping

with stress were nearly five times more likely to develop perceived stress than those respon-

dents who had a great confident. Similarly, health care professionals who are moderately confi-

dent on coping with stress were nearly three times more likely to have perceived stress than

those who had a great confidence. The finding is in line with a study in Hong Kong which

demonstrated that elderly individuals who had greater confidence were more likely to adopt

authority-suggested preventive behaviors during the severe acute respiratory syndrome pan-

demic [14]. This may be explained by individual‘s beliefs in the ability to do specific tasks have

a positive effect on prevention or coping with a problem [15].

The current study finding identified that health care professionals who were not getting

along well with people were more likely to develop perceived stress than the ones getting along

well with people. A similar finding, indicating that getting along well with people may decrease

perceived stress in the pandemic and increase confidence in coping with COVID-19 [16].

However, the familiar ways to interact is interrupted during a pandemic [6, 17]. Due to that

the health care professionals may feel incapable to cope with stress and resulting to develop

perceived stress.

In these study findings the age and sex of health care professionals were not determinants

of perceived stress. The finding is inconsistent with the study finding from Ethiopia, in which

females were 2.39 times more likely to experience high perceived stress than men [18]. The

variation might be due to the sample size, design and population.

This study had limitations that must be considered when taking the data. The results repre-

sent a point in time at an early stage of preparations in the study area. Only public health insti-

tution in four zones in Ethiopia surveyed mean that the results may not be generalizable across

a nation. In addition, as being cross-sectional in the design, it does not confirm the definitive

cause and effect relationship. In addition, the study did not assess the stress in health care pro-

fessionals working in separate COVID-19 treatment centers.

Conclusions

In conclusion, this study discovered that around two third of healthcare providers were found

to have perceived stress relating to COVID-19. Lack of line of commutation to providing up to

date information, lack of confidence on coping stress and not getting along well with individu-

als are factors associated with developing perceived stress. Therefore, precautionary measures

such as making sure of availability of a well- established line of communication for the
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healthcare providers can have a great role in preventing and alleviating the perceived stress

and safeguard the professionals. In addition, providing psychological support to develop confi-

dence on coping strategies and getting along with fellow professionals and others can have a

positive impact in relation to stress.

Supporting information

S1 File. Data collection tool.

(DOCX)

S2 File. The dataset used for this study.

(SAV)

Author Contributions

Conceptualization: Abinet Teshome, Mustefa Glagn, Asmare Getie, Beemnet Tekabe, Tesfaye

Kanko, Tamiru Getachew, Nuhamin Yenesew, Simeon Meskele, Kabtamu Tolosie, Zebene

Temtem, Teshome Yirgu.

Formal analysis: Abinet Teshome, Mulugeta Shegaze, Mustefa Glagn, Asmare Getie, Tesfaye

Kanko, Nuhamin Yenesew, Kabtamu Tolosie, Teshome Yirgu.

Investigation: Abinet Teshome, Mulugeta Shegaze, Mustefa Glagn, Asmare Getie, Tesfaye

Kanko.

Methodology: Abinet Teshome, Mulugeta Shegaze, Mustefa Glagn, Asmare Getie, Beemnet

Tekabe, Dinkalem Getahun, Tesfaye Kanko, Nuhamin Yenesew, Simeon Meskele, Kabtamu

Tolosie, Zebene Temtem, Teshome Yirgu.

Software: Abinet Teshome, Mulugeta Shegaze, Mustefa Glagn, Asmare Getie, Beemnet

Tekabe, Dinkalem Getahun, Tesfaye Kanko, Nuhamin Yenesew, Simeon Meskele, Kabtamu

Tolosie, Zebene Temtem, Teshome Yirgu.

Supervision: Abinet Teshome, Mulugeta Shegaze, Mustefa Glagn, Asmare Getie, Dinkalem

Getahun, Nuhamin Yenesew, Simeon Meskele, Kabtamu Tolosie, Zebene Temtem,

Teshome Yirgu.

Validation: Abinet Teshome, Mulugeta Shegaze, Mustefa Glagn, Asmare Getie, Dinkalem

Getahun, Simeon Meskele, Kabtamu Tolosie, Zebene Temtem, Teshome Yirgu.

Writing – original draft: Mustefa Glagn, Asmare Getie, Beemnet Tekabe, Tesfaye Kanko,

Tamiru Getachew, Nuhamin Yenesew, Teshome Yirgu.

Writing – review & editing: Mulugeta Shegaze, Mustefa Glagn, Asmare Getie, Beemnet

Tekabe, Dinkalem Getahun, Tamiru Getachew, Teshome Yirgu.

References
1. Pappaa Sofia, Ntellac Vasiliki, Giannakasc Timoleon, Giannakoulisc Vassilis G., Papoutsic Eleni, Kat-

saounouc Paraskevi. Prevalence of depression, anxiety, and insomnia among healthcare workers dur-

ing the COVID-19 pandemic: A systematic review and meta-analysis. Psychiatry Research. 2020;

88:1901–7.

2. Yeen Huanga, Zhaoa N. Generalized anxiety disorder, depressive symptoms and sleep quality during

COVID-19 outbreak in China: a web-based cross-sectional survey Psychiatry Research. 2020;288.

3. Abdulah Deldar Morad, Mohammed Ayad Ahmad. The consequences of the COVID-19 pandemic on

perceived stress in clinical practice: Experience of Doctors in Iraqi Kurdistan. ROM J INTERN MED.

2020. https://doi.org/10.2478/rjim-2020-0020 PMID: 32759407

PLOS ONE Perceived stress and associated factors among health care professionals working during COVID-19 pandemic

PLOS ONE | https://doi.org/10.1371/journal.pone.0252809 June 10, 2021 12 / 13

http://www.plosone.org/article/fetchSingleRepresentation.action?uri=info:doi/10.1371/journal.pone.0252809.s001
http://www.plosone.org/article/fetchSingleRepresentation.action?uri=info:doi/10.1371/journal.pone.0252809.s002
https://doi.org/10.2478/rjim-2020-0020
http://www.ncbi.nlm.nih.gov/pubmed/32759407
https://doi.org/10.1371/journal.pone.0252809


4. Krishnamoorthya Yuvaraj, Nagarajana Ramya, Sayaa Ganesh Kumar, Menonb Vikas. Prevalence of

psychological morbidities among general population, healthcare workers and COVID-19 patients

amidst the COVID-19 pandemic: A systematic review and meta-analysis. Psychiatry Research.

2020;293.

5. Pouralizadeh Moluk, Bostani Zahra, Maroufizadeh Saman, Ghanbari Atefeh, Khoshbakht Maryam,

Alavi Seyed Amirhossein, et al. Anxiety and Depression and the Related Factors in Nurses of Guilan

University of Medical Sciences Hospitals During COVID-19: A Web-based Cross-Sectional Study. Inter-

national Journal of Africa Nursing Sciences. 2020. https://doi.org/10.1016/j.ijans.2020.100233 PMID:

32837911

6. Khalid I, Khalid TJ, Qabajah MR, Barnard AG, Qushmaq IA. Healthcare workers emotions, perceived

stressors and coping strategies during a MERS-CoV outbreak. Clin Med Res 2016; 14:7e14.

7. Afulani P. et al. “Inadequate preparedness for response to COVID-19 is associated with stress and

burnout among healthcare workers in Ghana.” medRxiv (2020).

8. Mulu GB, Kebede WM, Worku SA, Mittiku YM, Ayelign B. Preparedness and Responses of Healthcare

Providers to Combat the Spread of COVID-19 Among North Shewa Zone Hospitals, Amhara, Ethiopia,

2020. Infect Drug Resist. 2020; 13:3171–3178 https://doi.org/10.2147/IDR.S265829 PMID: 33061469

9. Wang C., Pan R., Wan X. et al., “Immediate psychological responses and associated factors during the

initial stage of the 2019 coronavirus disease (COVID-19) epidemic among the general population in

China,” International Journal of Environmental Research and Public Health, vol. 17, no. 5, p. 1729,

https://doi.org/10.3390/ijerph17051729 PMID: 32155789

10. Chekole Yigrem Ali, Minaye Solomon Yimer, Abate Semagn Mekonnen, Mekuriaw Birhanie, "Perceived

Stress and Its Associated Factors during COVID-19 among Healthcare Providers in Ethiopia: A Cross-

Sectional Study", Advances in Public Health, vol. 2020, Article ID 5036861, 7 pages, 2020. https://doi.

org/10.1155/2020/5036861

11. Zhang Liwei et al. “Effective Risk Communication for Public Health Emergency: Reflection on the

COVID-19 (2019-nCoV) Outbreak in Wuhan, China.” Healthcare (Basel, Switzerland) vol. 8,1 64. 21

Mar. 2020, https://doi.org/10.3390/healthcare8010064 PMID: 32245157

12. Que Jianyu et al. “Psychological impact of the COVID-19 pandemic on healthcare workers: a cross-sec-

tional study in China.” General psychiatry vol. 33,3 e100259. 14 Jun. 2020, https://doi.org/10.1136/

gpsych-2020-100259 PMID: 32596640

13. Spoorthy MS, Pratapa SK, Mahant S. Mental health problems faced by healthcare workers due to the

COVID-19 pandemic: a review. Asian J Psychiatr 2020; 51: 102119. https://doi.org/10.1016/j.ajp.2020.

102119 PMID: 32339895

14. Tang CS, Wong CY. Psychosocial factors influencing the practice of preventive behaviors against the

severe acute respiratory syndrome among older Chinese in Hong Kong. J. Aging Health 2005; 17:

490–506 https://doi.org/10.1177/0898264305277966 PMID: 16020576

15. Bandura A. Self-efficacy: Toward a unifying theory of behavioral change. Psychol. Rev. 1977; 84: 191–

215. https://doi.org/10.1037//0033-295x.84.2.191 PMID: 847061

16. Li DJ, Ko NY, Chen YL, Wang PW, Chang YP, Yen CF. Confidence in coping with COVID-19 and its

related factors among the public in Taiwan. Psychiatry Clin Neurosci. 2020 Aug 12: https://doi.org/10.

1111/pcn.13128 Epub ahead of print. PMID: 32786034; PMCID: PMC7436213.

17. Wang C, Pan R, Wan X et al. Immediate psychological responses and associated factors during the ini-

tial stage of the 2019 coronavirus disease (COVID-19) epidemic among the general population in

China. Int. J. Environ. Res. Public Health 2020; 17: 1729 https://doi.org/10.3390/ijerph17051729

PMID: 32155789

18. Madebo, Wubshet Estifanos et al. “Assessment of Perceived Stress Level and Associated Factors

among Health Science Students at Debre Birehane University, North Shoa Zone of Amhara Region,

Ethiopia.” (2016).

PLOS ONE Perceived stress and associated factors among health care professionals working during COVID-19 pandemic

PLOS ONE | https://doi.org/10.1371/journal.pone.0252809 June 10, 2021 13 / 13

https://doi.org/10.1016/j.ijans.2020.100233
http://www.ncbi.nlm.nih.gov/pubmed/32837911
https://doi.org/10.2147/IDR.S265829
http://www.ncbi.nlm.nih.gov/pubmed/33061469
https://doi.org/10.3390/ijerph17051729
http://www.ncbi.nlm.nih.gov/pubmed/32155789
https://doi.org/10.1155/2020/5036861
https://doi.org/10.1155/2020/5036861
https://doi.org/10.3390/healthcare8010064
http://www.ncbi.nlm.nih.gov/pubmed/32245157
https://doi.org/10.1136/gpsych-2020-100259
https://doi.org/10.1136/gpsych-2020-100259
http://www.ncbi.nlm.nih.gov/pubmed/32596640
https://doi.org/10.1016/j.ajp.2020.102119
https://doi.org/10.1016/j.ajp.2020.102119
http://www.ncbi.nlm.nih.gov/pubmed/32339895
https://doi.org/10.1177/0898264305277966
http://www.ncbi.nlm.nih.gov/pubmed/16020576
https://doi.org/10.1037//0033-295x.84.2.191
http://www.ncbi.nlm.nih.gov/pubmed/847061
https://doi.org/10.1111/pcn.13128
https://doi.org/10.1111/pcn.13128
http://www.ncbi.nlm.nih.gov/pubmed/32786034
https://doi.org/10.3390/ijerph17051729
http://www.ncbi.nlm.nih.gov/pubmed/32155789
https://doi.org/10.1371/journal.pone.0252809

