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Abstract

Background
Worry and perceived risk have been identi�ed as important factors that affect people’s attitude to adopt
preventive behaviors against infectious diseases outbreaks and pandemics. However, very few recent
studies investigated the worry and perceived risk aspects of the COVID-19 pandemic. This study aimed to
assess the level of worry and perceived risk of COVID-19 among government employees working in 46
public institutions in Addis Ababa, Ethiopia.

Methods
This cross-sectional study used a sample of 1,573 respondents selected by systematic random sampling
technique. Data on socio-demographics, worry and perceived risks of COVID-19 were collected using a
self-administered questionnaire between 8th and 19th June 2020. Summary statistics were used to
summarize the data. Mixed-effects linear regression analyses were performed to identify predictors of
COVID-19 worry and perceived risk.

Results
The mean (± SD) age was 35 (± 8.5) years, with 58.3% aged between 30 to 49 years. About 63% were
male and 87% had bachelor’s degree or above. Almost all (98%) respondents were worried about the
economic crisis due to COVID-19, followed by worries related to limited access to food supplies (97%),
and losing loved one’s (95%). Majority (81%) reported they were being susceptible to coronavirus, and
79% indicated they had a chance of acquiring the virus. About 61% reported their personal health’s
increased risk of COVID-19 due to their work characteristics. Predictors of COVID-19 worry were increased
year of service (β = 0.09, p = 0.001), being from Oromia (β = 3.93, p < 0.001), younger age (β = -0.07, p < 
0.001), having bachelor’s degree (β = -1.58, p = 0.001), and master’s degree or above β = -1.84, p < 0.001).
COVID-19 level of worry (β = 0.07, p < 0.001), being men (β = 0.34, p = 0.010) and self-reported chronic
illness (β = 0.45, p = 0.047) were signi�cant predictors of perceived risk.

Conclusions
This study demonstrated higher level of COVID-19 related worry and perceived risk. COVID-19 worry
correlated signi�cantly with perceived risk. The �ndings highlight the importance of considering public
reactions such as worry and risk perceptions towards COVID-19 to inform the ongoing public health
interventions and health promotion programs.

Background
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The rapidly spreading coronavirus disease 2019 (COVID-19) has caused more than 190 million cases and
over four million deaths across the world as of 10th July 2021 [1]. In Ethiopia, 276,871 con�rmed COVID-
19 cases and 4,342 deaths were reported as of 10th July 2021 [1]. The Government of Ethiopia adopted
different �rst-line emergency responses to prevent the rapid spread of severe acute respiratory syndrome
coronavirus 2 (SARS-CoV-2) and enforced policies targeting preventive behaviors such as travel
restrictions, closure of international borders, �exible working arrangements, closing schools and
universities, mandatory quarantine, partial lockdown, ban on mass gatherings, and state of emergency
[2–5]. These policy measures were applied between March and June 2020 particularly in Addis Ababa
city. During this period, the Government has adequately raised the awareness and knowledge of the
people and informed the public about the health risks and socio-economic consequences of the
pandemic and encouraged the public to adopt preventive behaviors such as social distancing, physical
distancing and non-pharmaceutical public health interventions. These measures aim to prevent the rapid
transmission of the virus in the general population. Despite all the measures, the numbers of con�rmed
COVID-19 cases and deaths in the country have continued to increase. Ethiopia received the �rst batch of
2.2 million doses of AstraZeneca vaccine during the �rst week of March 2021.

People have been impacted due to the COVID-19 pandemic and by the policy measures undertaken to
mitigate the rapid spread of the pandemic. The prolonged measures and the continued uncertainty of the
pandemic could result in massive disruptions which can lead to loss of jobs, economic recession,
shuttered businesses, lockdowns, closure of schools and day-care facilities, inability to support children
and dependents, overwhelmed healthcare facilities by COVID-19 cases, lack of employment, and �nally,
socio-economic crisis. As the pandemic continues threatening not only health of individuals but also the
socio-economic condition of the nation, people’s attitude, perceptions, worries and risk perceptions about
the pandemic and the uptake of preventive behaviors might be affected [6, 7]. People are also highly
worried about their personal, physical and mental health particularly due to fear of infection and
psychological distress [8]. A recent multi-country study revealed a huge burden of economic crisis and
mental health problems related to COVID-19 mitigation strategies and lockdown measures [9].

As part of the response to the pandemic, an overwhelming information related to COVID-19 has been
spread to the public through multiple media platforms (e.g., television, radio, internet, and social media)
to ensure the public understands how and why to adopt different preventive measures such as
handwashing, facemask wearing, social and physical distancing measures, and travel restrictions. In
addition, misinformation about COVID-19 has proliferated widely on social media with potential serious
consequences [10]. In this context, the public might be in a di�cult position to distinguish genuine
evidence and facts from less reliable sources of information. The prolonged policy measures and broad
media attention along with the future uncertainty of the pandemic might lead the public to an
unnecessary fear and increased worries about the COVID-19 crisis [11]. Findings from previous infectious
diseases outbreaks and pandemics reported the importance of effective risk communication approaches
that bring correct information and knowledge, accurate risk perception and proper skills to promote and
enable precautionary preventive practices of the people, particularly during the early phase of a new
pandemic without treatment or vaccination [12].
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While policy responses aimed at preventing the rapid spread of SARS-COV-2 are important, the behavioral
change and adherence to public health interventions is also crucial in reducing transmission of virus [13,
14]. As a result, it is becoming increasingly important to understand emotional reaction and risk
perception of the public [10]. Worry and perceived risk are important components of behavior to in�uence
people’s attitude to adopt appropriate preventive measures during infectious diseases outbreaks and
pandemics [12, 15, 16]. Worry has been described as an emotional response to a threat, whereas
perceived risk has been described as a cognitive behavior related to perceptions of susceptibility and
severity [17]. Recent studies show that worry and perceived risks about the rapidly spreading COVID-19
pandemic have been identi�ed as one of the factors that affect people’s attitude to adopt appropriate
protective measures [6, 7, 18]. Furthermore, several previous studies have demonstrated a strong positive
relationship between perceived risk and preventive health behavior [17, 19]. Studies reported the in�uence
of worry, perceived risk, and perceived susceptibility useful tools to promote and engage preventive
behaviors during the COVID-19 pandemic [20–22].

Initial studies on the relationships between COVID-19 and protective health behaviors reported that people
perceiving greater risks were more likely engaged in adopting protective behaviors [23]. Similarly, studies
amidst the COVID-19 pandemic in Nigeria [24] and Zambia [25] reported the positive association between
risk perceptions and behavioral responses to the pandemic. The emotional reactions such as worry that
occur due to the threat of COVID-19 pandemic and the associated perceived risk can play important roles
in in�uencing people to adopt protective behaviors [6, 7]. Studies have also shown that both worries and
risk perception of COVID-19 are independently associated with increased preventive behaviors [18, 26].
However, there are very few recent studies that investigated the relationship between worry and perceived
risk related to the COVID-19 pandemic, while earlier evidence show that worry and perceived risk are
correlated with one another [17]. The link noted between worry towards the pandemic, perceived risk and
compliance with COVID-19 preventive behavior provides further evidence of the importance of
understanding people’s behavior towards the pandemic. Nevertheless, there is limited evidence about the
worry levels of the public about the currently rapidly spreading coronavirus transmission and their
reactions towards the COVID-19 crisis in Ethiopia. There is also limited information on people’s risk
perceptions in response to the COVID-19 pandemic [27].

The purposes of this study were to investigate the levels of worry and perceived risk related to COVID-19,
and potential predictors of each one among a comprehensive sample of government employees in
Ethiopia. Furthermore, the study aimed to determine the association between worry and perceived risk
due to COVID-19. We hypothesized that when people are more worried about the COVID-19 pandemic,
they tend to develop higher perceived risk of the disease, which are often associated with adoption of
protective behaviors. The results of this study are important to inform future responses to the COVID-19
pandemic focusing on the people’s worry and perceived risk to comply with effective precautionary
measures and the development of preventive strategies and health promotion programs.

Methods
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Study setting

This study was conducted between 8th and 19th June 2020 in Addis Ababa city administration,
approximately three months after the �rst con�rmed COVID-19 case was reported in Ethiopia on 13th
March 2020. The city is both the capital and commercial hub of Ethiopia, including private and public
commercial businesses. It is also a seat for the African Union and other international agencies.
Administratively, the city is divided into 10 sub-cities and 116 districts. The projected population of the
city was about 3.7 million in 2020, which accounted for 3.7% of the population of the country [28]. COVID-
19 has been the major problem in Addis Ababa, and about 71% of the con�rmed cases in the country
were identi�ed from the city as of 21st June 2020 [29]. During the period of the current study, the spread
of COVID-19 in the city cumulatively increased from 1,625 on 8th June to 2,988 on 19th June, with an
average of 114 cases per day. Overall, Addis Ababa reported about 66% (171,947) of the con�rmed
COVID-19 cases in the country as of 9th May 2021 [2].

The Regional State of Oromia is one of the 10 states in Ethiopia, with a projected population of about
38 million in 2020 [28]. Oromia is the largest region in Ethiopia, and accounts for about 38% of the
population. The landmass of Oromia stretches over the largest parts of eastern, southern, central and
western parts of the country, and shares a boundary with almost every region except the Regional State
of Tigray. The capital city of Oromia is the national capital, Addis Ababa (a.k.a. Fin�nne). All national
government o�ces including all ministry o�ces, the city and sub-city administration o�ces, the city’s
sector o�ces and the Regional State of Oromia and its sector o�ces are located in Addis Ababa. Many
people including government employees and business persons reside in the Oromia Special Zone
Surrounding Fin�nne and commute daily to the city. The State of Oromia is one of the regions highly
affected by COVID-19, next to Addis Ababa city. As of 9th May 2021, a total of 36,817 con�rmed COVID-
19 cases were reported from Oromia, accounting for 14% of the national cases [2].

Study design and sample size

This study was an institution-based cross-sectional survey of government employees selected from 46
diverse public institutions located in Addis Ababa city administration. As it was not feasible to conduct a
representative nationwide household or online survey during the study period, the researchers opted to
use a self-administered survey. The expected prevalence of COVID-19 perceived risk was unknown at the
time of the study and an estimate of 50% was used for the sample size calculation with a desired
precision of 4%, 95% con�dence level, a design effect of two and 30% non-response rate. Finally, the
minimum total sample size required for this survey was 1,560 respondents. However, due to the growing
concern of high non-response rate due to the fear of COVID-19 crisis, the sample size was increased to
1,730 after in�ating it by about 10%.

Study population and sampling

The target population for this study comprised all employees of 46 government institutions or
organizations located in Addis Ababa city, and the study population constituted all employee’s working in
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the selected institution at the time of the survey and willing to participate in the study. These included
professionals, experts, technicians and support staff working at different hierarchies and
divisions/directorates in the selected institution including higher and midlevel o�cials. The study
institutions were purposively selected from government institutions located in Addis Ababa city
administration, particularly from three government levels: (1) the Federal or National Government
Ministries, (2) Addis Ababa city administration bureaus and sub-cities, and (3) Oromia Regional State
bureaus located in Addis Ababa. These included 16 national o�ces (14 Ministry o�ces, a National Bank
of Ethiopia, and Addis Ababa branch Commercial Bank of Ethiopia), 12 sector bureaus and six sub-city
administration o�ces in Addis Ababa city administration, and 12 sector bureaus from Oromia Regional
State [Additional �le 1].

A systematic random sampling technique was used to �nally select the study participants in each
institution. At the �rst stage, the data collectors contacted the Human Resource Directorate of each
institution to explain the purpose of the survey. They obtained information on the total number of
employees, number of directorates and departments in the institution with their respective number of
personnel. The total sample size was then proportionally distributed to the 46 selected institutions based
on the relative size of their employees. The allocated sample size to the institution was further distributed
to the directorates or departments proportional to the relative size of the employees. At the second stage,
the survey team selected participants from the list of employees in the selected directorate or department
using systematic random sampling or consecutive sampling procedures. Participants had to be the
employees of that institution in order to participate in this study.

Survey instrument and data collection

The survey instruments were developed by the research team for the purpose of this survey. The
questions were prepared in English after reviewing relevant literatures [30, 31], and the worry questions
towards COVID-19 crisis were adapted from the World Health Organization (WHO) Cosmo protocol
questionnaire [32]. The �nal survey instrument was organized into three sections: (i) socio-demographics
characteristics; (ii) worries about the COVID-19 crisis, and (iii) perceived risk of COVID-19 [Additional �le
2]. The English survey questionnaire was translated into Amharic and Afan Oromo languages and back-
translated into English by two independent experienced personnel in order to ensure consistency. Few
minor revisions of the instruments were made. Various scales measuring the worry and perceived risk of
COVID-19 have been recently developed [33–36]. Unfortunately, none of these scales were used because
they were not yet available at the time of our study.

Trained data collectors with previous experience in �eld data collection distributed the standardized
paper-based self-administered questionnaires in two local languages (Afan Oromo in the o�ces of the
Oromia Regional State and Amharic otherwise). The data collectors visited the selected institution,
approached each potential participant who met the enrollment criteria and invited them to join the study.
After obtaining consent, they handed over the questionnaires to the study participants with a cover letter
(consent form), introducing the study and explaining the purpose of the survey, instructions on how to
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complete the questionnaire, the con�dentiality of individual responses and ethical safeguards, and
researchers contact information for any questions the respondent might have. The respondents were free
not to answer questions that they felt uncomfortable in answering. Participants completed the
questionnaires themselves in the local languages. Individuals who declined to participate were excluded
from the study.

Measures

The socio-demographic variables included gender, age, education level, category of institution, years of
service in the institution, location of residence, the COVID-19 worry scale and perceived risk scale.

COVID-19 worry

The worry questions towards the COVID-19 crisis were measured using a 12-item worry scale, each rated
on a three-point response options 1=’don’t worry at all’, 2=’worry somehow’ and 3=’worry a lot’.
Respondents were asked to indicate how worried they were for each of the following 12 questions: (1)
losing someone I love, (2) health system being overwhelmed, (3) own mental health, (4) own physical
health, (5) own loved ones health, (6) restricted liberty of movement as a result of COVID-19, (7) small
companies running out of business, (8) economic recession in the country, (9) restricted access to food
supplies, (10) becoming unemployed because of COVID-19, (11) not being able to pay my bills, and (12)
not being able to visit people who depend on me because of COVID-19. Responses to the questions were
summed to obtain the total worry score of the 12-items, ranging from 12 to 36, with a higher score
indicating a higher degree of worry regarding the COVID-19 crisis. The Cronbach’s alpha coe�cient of the
reliability of scale used in this study had a higher internal consistency of 0.86 [37].

COVID-19 perceived risk

Perceived risk toward COVID-19 was measured with three-items examining the extent to which the
participant thinks about COVID-19: (1) “How likely is your chance of acquiring coronavirus?”, (2) “How
likely susceptible do you consider yourself to an infection with coronavirus?”, and (3) “How likely do you
feel that your own personal health is at risk of COVID-19 due to your work or occupational
characteristics?”. Responses for each question were rated on a 4-point Likert scale with higher scores
indicating higher perceived risk: 1=’very unlikely, 2=’unlikely’, 3=’likely’, and 4 = very likely. The total
perceived risk score was the sum of the three items, ranging from 3 to 12. A higher total score indicates a
greater perceived risk of COVID-19. The perceived risk index had the Cronbach’s alpha coe�cient of the
internal consistency reliability of scale of 0.71. Cronbach’s alpha values > 0.7 were considered acceptable
[37].

Statistical analyses

Data were entered into the Census and Survey Processing System (CSPro) version 7.2 statistical software
database (U.S. Census Bureau and ICF Macro). All descriptive analyses were performed using the
Statistical Package for Social Sciences (SPSS) version 23.0 for Windows (IBM Corp., Armonk, NY, USA),
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and two-level linear mixed-effects regression models were applied in STATA/SE version 14 for Windows
(StataCorp., College Station, TX, USA). The main outcome variables were worries and perceived risk
scores about COVID-19. The level-1 independent variables consisted of gender, age, years of service,
educational status (diploma or lower, bachelor’s degree, and master’s degree or above), and reported
chronic illness. The level-2 independent variables considered in the study included place of residence
(Addis Ababa or other) and the group of institutions (national, Addis Ababa, and Oromia). The worry
scores about the COVID-19 crisis were also used as the main independent variable for predicting the
perceived risk score. The two continuous level-1 independent variables, age and service year of the
respondents, were centered around their means in order to facilitate interpretation.

Descriptive statistics such as means, standard deviations, frequencies, percentages and cross-
tabulations were used to summarize the data as appropriate. Exploratory analyses were conducted to
evaluate the assumptions of normality, linearity, multicollinearity and interaction. Normality and linearity
tests for the data of worry scores and perceived risk scores were checked through graphically. Both the
data of the outcome variables were slightly skewed, but no transformation was undertaken since the
requirement of the large sample size was met and modelling with and without transformation of the
outcome variables produced results that did not differ substantially [38]. Therefore, untransformed scores
of the outcome variables were used in the regression analyses. The variance in�ation factor (VIF) test
was performed for the predictor variables, and no evidence of multicollinearity was detected in the
regression model (all VIF values < 1.6) [38]. In addition, interactions between level-1 independent variables
(age, gender, service year, and education) were also evaluated, but no signi�cant interactions were
observed (all p-values > 0.05).

All variables were analyzed individually for an association with the outcome variables using bivariate
analyses. In addition, bivariate correlations between COVID-19 worry and perceived risk scores were
investigated using Pearson product-moment correlation coe�cient. Finally, mixed-effects linear
regression models were performed to estimate adjusted beta-coe�cients (β) and associated 95%
con�dence intervals (CIs) as measures of the associations between the outcome variables (worry scores
and perceived risk scores) and the independent variables, adjusted for clustering and potential
confounders. The intercept-only model (a null model) was modelled at the �rst step, followed by a model
with all level-1 predictors. At the last step, the full model with all level-1 and level-2 predictors were
modelled. The full model was better than the one with the level-1 variables, and the results presented in
this study were obtained from the full model. Maximum likelihood was used to estimate the different
parameters. The level of signi�cance was set at p < 0.05 for all tests.

Results

Characteristics of the study population
Of 1,730 eligible participants from 46 government institutions invited to participate in the study, 1,718
consented to join the study, 12 (0.7%) refused to take part, 1,589 completed the questionnaires, and 1,573
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(91%) were used for the current analysis. Table 1 shows the characteristics of the study participants. The
mean (± SD) age was 35 (± 8.5) years, with 57.3% aged between 30 to 49 years (range: 19–66). Of the
respondents, 62.5% were male, 86.6% had professional bachelor’s degree or higher, and 74.2% served less
than 10 years in the current institution. About 82% of the respondents resided in Addis Ababa city, 39.6%
were drawn from the national institutions, 38.8% from Addis Ababa city administration institutions, and
21.6% from Oromia Regional State institutions. About 93% of the respondents did not report health
problems or did not know their current health status, and only 7% subjectively reported having any
chronic illness.

Table 1. Characteristics of the study participants (n=1,573)
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Characteristics Number (%)

Gender

Male

Female

Not answered

 

983 (62.5)

549 (34.9)

41 (2.6)

Age groups (year)

19–29

30–39

40–49

≥50

Mean age (SD)*, range

Not answered

 

395 (25.1)

656 (41.7)

261 (16.6)

122 (7.8)

35 (± 8.5), 19–66

139 (8.8)

Educational status

≤12th grade

Diploma**

Bachelor’s degree

Master’s degree or above

Not answered

 

47 (3.0)

132 (8.4)

889 (56.5)

473 (30.1)

32 (2.0)

Years of service

<5

5–9

10–14

≥15

Mean years of service (SD), range

Not answered

 

766 (48.7)

412 (26.2)

178 (11.3)

161 (10.2)

6.5 (± 6.3), 1–37

56 (3.6)

Residence

Addis Ababa city

Out of Addis Ababa

Not answered

 

1293 (82.2)

209 (13.3)

71 (4.5)

*SD: Standard Deviation; **12th grade complete and one or more years of training
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Characteristics Number (%)

Category of institutions

National

Oromia

Addis Ababa

 

624 (39.6)

339 (21.6)

610 (38.8)

Self-reported chronic illness

Yes

No, don’t know or no response

 

112 (7.1)

1461 (92.3)

*SD: Standard Deviation; **12th grade complete and one or more years of training

 

Worries about the COVID-19 crisis
The responses of the individual items of the 12-item scales were used to measure how worried the
respondents were about the impacts of COVID-19 crisis. Of the total 1573 study participants, 1425
(90.6%) respondents had complete responses on all the 12-items. Table 2 presents the distribution of the
worries about the COVID-19 crisis by category of institutions. Almost all (98.1%) of the respondents
(97.9% at national, 98.1% at Addis Ababa, and 99.1% at Oromia) were worried about the current economic
crisis in the country, followed by worries related to limited access to food supplies (96.7%), and becoming
unemployed (87.2%) due to COVID-19 pandemic (p < 0.001). About 95% of the respondents (94.9% at
national, 94.4% at Addis Ababa, and 94.3% at Oromia) were worried about losing someone they loved due
to COVID-19. Furthermore, 80% of the respondents at national and Addis Ababa were worried about
restricted liberty of movement as compared with 92.3% of respondents in Oromia (p < 0.001). In contrast,
about one-third (33.2%) and over a quarter (27.7%) of the participants did not worry at all about their own
mental and physical health, respectively.

Table 2. Government employee’s worry level of COVID-19 crisis by category of institutions
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Worry questions (12 items) Total (n 
= 1425)

Category of institutions P-value*

National

(n = 568)

Oromia

(n = 
297)

Addis
Ababa

(n = 
560)

Loosing loved one’s (%)

Don’t worry at all

Worry somehow

Worry a lot

 

5.4

35.2

59.4

 

5.1

39.3

55.6

 

5.7

33.0

61.3

 

5.5

32.1

62.3

 

 

0.132

Health system being overwhelmed
(%)

Don’t worry at all

Worry somehow

Worry a lot

 

11.2

44.7

44.1

 

14.6

50.7

34.7

 

1.7

24.9

73.4

 

12.9

49.1

38.0

 

 

< 
0.001**

Own mental health (%)

Don’t worry at all

Worry somehow

Worry a lot

 

33.2

43.4

23.4

 

38.7

45.2

16.0

 

18.5

36.4

45.1

 

35.4

45.4

19.3

 

 

< 0.001

Own physical health (%)

Don’t worry at all

Worry somehow

Worry a lot

 

27.7

45.3

27.0

 

30.3

51.4

18.3

 

18.5

33.3

48.1

 

30.0

45.4

24.6

 

 

< 0.001

Loved ones’ health (%)

Don’t worry at all

Worry somehow

Worry a lot

 

4.7

36.6

58.7

 

5.1

41.7

53.2

 

2.7

26.9

70.4

 

5.4

36.6

58.0

 

 

< 0.001

Restricted liberty of movement (%)

Don’t worry at all

Worry somehow

Worry a lot

 

17.9

49.1

33.0

 

21.0

55.8

23.2

 

7.7

36.7

55.6

 

20.2

48.9

30.9

 

 

< 0.001

*Chi-square test; **Statistically signi�cant at P < 0.01
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Worry questions (12 items) Total (n 
= 1425)

Category of institutions P-value*

National

(n = 568)

Oromia

(n = 
297)

Addis
Ababa

(n = 
560)

Companies running out of business
(%)

Don’t worry at all

Worry somehow

Worry a lot

 

8.5

41.9

49.6

 

8.5

48.6

43.0

 

2.7

24.2

73.1

 

11.6

44.5

43.9

 

 

< 0.001

Economic recession (%)

Don’t worry at all

Worry somehow

Worry a lot

 

1.9

21.1

77.0

 

2.1

25.5

72.4

 

1.3

11.4

87.7

 

2.0

21.8

76.3

 

 

< 0.001

Restricted access to food supplies
(%)

Don’t worry at all

Worry somehow

Worry a lot

 

3.3

26.3

70.4

 

3.3

31.0

65.7

 

1.0

15.8

83.2

 

4.5

27.1

68.4

 

 

< 0.001

Becoming unemployed (%)

Don’t worry at all

Worry somehow

Worry a lot

 

12.8

26.3

60.9

 

16.4

33.5

50.2

 

3.0

12.8

84.2

 

14.3

26.3

59.5

 

 

< 0.001

Inability to pay own bills (%)

Don’t worry at all

Worry somehow

Worry a lot

 

10.4

40.4

49.3

 

11.8

48.8

39.4

 

5.4

26.6

68.0

 

11.6

39.1

49.3

 

 

< 0.001

*Chi-square test; **Statistically signi�cant at P < 0.01
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Worry questions (12 items) Total (n 
= 1425)

Category of institutions P-value*

National

(n = 568)

Oromia

(n = 
297)

Addis
Ababa

(n = 
560)

Inability to visit relatives (%)

Don’t worry at all

Worry somehow

Worry a lot

 

8.0

39.6

52.4

 

8.5

45.4

46.1

 

6.1

29.6

64.3

 

8.6

39.1

52.3

 

 

< 0.001

*Chi-square test; **Statistically signi�cant at P < 0.01

 

The mean score of each worry item is presented in Fig. 1. Overall, the participants reported an average of
moderate-to-high levels of COVID-19 worry (2.38). Among the 12-worry scales, economic recession was
the highest worry score (mean = 2.8, SD = 0.5), followed by restricted access to food supplies (mean = 2.7,
SD = 0.5), loosing loved one’s (mean = 2.5, SD = 0.6) and becoming unemployed (mean = 2.5, SD = 0.7).
However, the worry scores on own mental health (mean = 1.9, SD = 0.8) and physical health (mean = 2.0,
SD = 0.7) were the lowest.

Predictors of worries related to COVID-19 crisis
The overall mean scores of worries about the COVID-19 crisis based on the 12-item scales was high, with
a mean (± SD) of 28.6 (± 4.9), ranging from 12 to 36. Study participants from Oromia had higher mean
worry scores (mean = 31.4) than Addis Ababa (mean = 28.2) and national (mean = 27.5) respondents.
Table 3 shows the adjusted beta-coe�cients (β), standard errors and p-values for the association
between the mean scores of worries related to COVID-19 crisis as an outcome variable and the potential
predictors using the fully adjusted two-level mixed-effects linear regression model. The level-1 and level-2
predictor variables accounted for approximately 12% of the variance in worry scores related to COVID-19
crisis, F (9, 1147) = 17.2, R2 = 0.12, p < 0.001). We observed a signi�cantly higher level of worries among
participants from Oromia (β = 3.93, p < 0.001). The results also showed a signi�cant positive association
between years of service and worry of COVID-19 (β = 0.09, p = 0.001), with all the other predictors held
constant. However, age (β = -0.07, p < 0.001) and higher educational level (bachelor’s degree β = -1.58, p = 
0.001 and master’s degree or above β = -1.84, p < 0.001) showed a negative signi�cant association with
reported worry scores. Gender, location of residence and reported chronic illness were not signi�cantly
associated with reported worries about COVID-19.

Table 3. Mixed-effects linear regression model’s beta-coe�cients (β) for worry of COVID-19 crises (n =
1157)
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a95% CI=95% Con�dence Interval of β coe�cient; bSE=Standard Error; cRef=Reference

Perceived risk of COVID-19
Majority (79.2%) of the respondents rated their chance of acquiring coronavirus as likely or very likely,
and 80.8% thought it likely or very likely that they might be susceptible to infection with the virus (Table
4). Few respondents thought they were unlikely or very unlikely about their chance of getting coronavirus
or susceptibility to infection. About 32% of respondents in Oromia reported that their chance of infection
with coronavirus was unlikely or very unlikely, despite the corresponding lower �gures for national
(17.4%) and Addis Ababa (18.1%) respondents (p < 0.001). About 61% of the respondents also rated their
personal health as likely or very likely at risk of COVID-19 due to their work or occupational
characteristics. Nevertheless, a signi�cant proportion of respondents (34.5%) stated that their personal
health was not at risk of COVID-19 pandemic due to their work or occupational characteristics.

Table 4. Government employee’s perceived risk of COVID-19 by category of institutions
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*Chi-square test; **Statistically signi�cant at P<0.01

Ranging from 1 to 4, the likelihood mean (± SD) score was 2.8 (± 0.9) for the chance of contracting the
virus, 2.8 (± 0.9) for susceptibility to infection and 2.7 (± 1.1) for the risk of personal health due
occupational characteristics (Table 5). An overall mean (± SD) score of 8.2 (± 2.1) was obtained for the
overall perceived risk of the 3-items, ranging from 3 to 12. Pearson correlations indicated that worry of
COVID-19 crisis was positively associated with the chance of acquiring infection (r = 0.13, p < 0.001),
susceptibility to infection (r = 0.10, p < 0.001) and risk of personal health due to occupational
characteristics (r = 0.15, p < 0.001). Worries related to COVID-19 crisis was further positively associated
with the overall perceived risk to COVID-19 (r = 0.17, p < 0.001).

Table 5. Pearson correlations between perceived risks and worry related to COVID-19
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aStandard Deviation; *P < 0.001

Predictors of perceived risk related to COVID-19
This study assessed the association between worries related to the COVID-19 crisis as independent
variable and the four outcome variables (chance of infection with coronavirus, susceptibility to
coronavirus infection, risk of personal health during COVID-19 due to occupational characteristics, and
overall perceived risk to COVID-19) using two-level mixed-effects linear regression analyses with a full
model, after adjusting for gender, age, education, years of service, location of residence, self-reported
chronic illness and category of institution. Table 6 presents the beta-coe�cients (β), standard errors and
p-values of the model for each outcome variable. The level-1 and level-2 predictors explained about 5% of
the variance in the chance of infection of coronavirus, F (10, 1132) = 5.6, R2 = 0.05, p < 0.001. COVID-19
worry (β = 0.03, p < 0.001) and being male (β = 0.17, p = 0.001) were positive and signi�cant individual
predictors of perceived chance of acquiring the virus. Both worries of COVID-19 (β = 0.02, p < 0.001) and
being male (β = 0.12, p = 0.027) were also positively and statistically signi�cantly associated with
perceived susceptibility to coronavirus infection. The predictors explained approximately 3% of the
variance in perceived susceptibility to infection, F (10, 1146) = 3.11, R2 = 0.03, p < 0.001.

Table 6. Mixed-effects linear regression model’s beta-coe�cients (β) for perceived risk of COVID-19
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a95% CI=95% Con�dence Interval of beta (β) coe�cient; bSE=Standard Error; cRef=Reference

The perceived risk of personal health during COVID-19 due to occupational characteristics of the
respondents was positively and signi�cantly predicted by worry of COVID-19 (β = 0.02, p < 0.001),
respondents from Oromia (β = 0.38, p < 0.001) and self-reported chronic illness (β = 0.34, p = 0.004) (Table
6). The variables explained nearly 5% of the variance in the perceived risk of personal health due to
occupational exposure, F (10, 1138) = 6.31, R2 = 0.05, p < 0.001. The level-1 and level-2 predictors
accounted for approximately 4% of the variance in the overall perceived risk related to COVID-19, F (10,
1125) = 5.0, R2 = 0.04, p < 0.001. The effect of the worry related to COVID-19 crisis was statistically
signi�cant (β = 0.07, p < 0.001), demonstrating a positive association with the overall perceived risk of
COVID-19. The overall perceived risk of COVID-19 among men was signi�cantly higher than those of
women (β = 0.34, p = 0.010), and participants who reported any chronic illness perceived their risk as
higher than those who did not (β = 0.45, p = 0.047). Of all the predictor variables, worry of COVID-19 was
positively and signi�cantly associated with the four perceived risks (perceived chance of acquiring the
virus, perceived susceptibility to infection from the virus, perceived risk of personal health due to work or
occupational characteristics, and overall perceived risk). No signi�cant associations were found in the
regression analyses with overall perceived risk of COVID-19 in gender, age, years of service, educational
level, categories of institutions and location of residence.

Discussion
This study investigated the current level of worry and perceived risk of COVID-19 and potential predictors
of each one in a comprehensive sample of government employees selected from 46 public institutions in
Addis Ababa. Our �ndings show that majority of the respondents were highly worried about COVID-19
and indicated a higher degree of perceived risk. Younger age, increased service year, lower educational
level, having reported any chronic illness, and being from Oromia were signi�cantly associated with
increased level of worry. Signi�cant predictors of perceived risk were increased level of worry, being men,
and having any chronic illness.

The present �ndings showed high levels of worry, and the results are generally consistent with recent
studies that investigated the extent of worry during the COVID-19 pandemic [26, 33]. Additionally, a recent
study among young people from Poland showed a high level of worry about health and restricted
freedom of movement [26]. The present study results are also consistent with recent studies that reported
high level of COVID-19 related perceived risk [18, 22, 39]. The �nding of the current study is encouraging
and may highlight the effectiveness of risk communication interventions extensively implemented during
the early stage of the pandemic.

In the current study, perceived risk of COVID-19 was measured using questions about the chance of
acquiring virus, susceptibility to infection from the virus, and risk of personal health from COVID-19 due
to work or occupational characteristics. More than three-fourth of the respondents perceived that they
had a chance of infection with coronavirus or were likely susceptible to contract the virus, and two-third
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cited that their personal health was at risk of COVID-19 due to their work or occupational characteristics.
These �gures are higher than the results shown in a study conducted in the UK, which reported that just
under half of their study participants were likely to acquire COVID-19, while a little more than half felt that
it moderately impacted their health [40]. In addition, a separate survey of Australian adults also found
that about half of respondents felt COVID-19 would ‘somewhat’ affect their health if infected and only
less than a quarter perceived their level of risk as high or very high [41].

The achievement of the relatively higher level of worry and perceived risk related to COVID-19 in the
current study could be attributed to the early extensive government interventions, most likely followed by
a widely adopted preventive behaviors of the public. Both Hong Kong and South Korea achieved a similar
success of higher perceived risk of COVID-19 and precautionary behaviors of the public through the early
government interventions, together with the experience in outbreak management of the 2003 SARS
epidemic in Hong Kong [39] and the 2015 MERS outbreak in South Korea [31]. Other potential reasons for
the apparent higher degree of worry and perceived risk of COVID-19 in the current study might be due to
the widespread information about the COVID-19 pandemic provided to the public and its considerable
consequences not only on health but also on the overall socio-economic crisis. The community receive
overwhelming information from various sources including mass media, social media, healthcare
professionals, government o�cials, and colleagues, which can create a lot of fear, concern, worry and
perceived risk about COVID-19. In this regard, relevant and accurate information on COVID-19 should be
delivered to the public to mitigate the pandemic as well as to relief the community from fear and panic.

Although age and years of service are correlated, both variables acted negatively and positively as
predictors of worry in in the present study, respectively. In other words, being younger was likely
associated with more worry about COVID-19, which is consistent with the recent �ndings from Hong Kong
[42] and Turkey [22]. In a study of pregnant women in Iran during the current COVID-19 pandemic,
younger women had a higher level of worry than older women [43]. The present �ndings show that
increased years of service was signi�cantly associated with increased worry of COVID-19. However, both
age and years of service were not signi�cant predictors of perceived risk, though other studies reported a
higher perceived risk of COVID-19 among younger people [22].

The �ndings of the present study indicate that men reported higher perceived risk than women though
there was no statistically signi�cant difference between them regarding worries about COVID-19. Men
and women generally seem to respond differently to the effects of COVID-19. In a recent study that
investigated the role of gender among patients with COVID-19, men were more likely to develop severe
illness and die from the disease than women, owing presumably to the biological and lifestyle factors [44,
45]. Studies indicate that men tend to drink alcohol and smoke more frequently than women, and are
prone to a wide range of health risks, particularly to acute health problems and non-communicable
diseases [46]. Studies have found that women are less likely susceptible to viral infections than men,
possibly because of their stronger immune response [47]. However, as far as the current evidence is
concerned, men and women generally experience similar odds of COVID-19 infection, but men are
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disproportionately exposed to the severest of outcomes, including death [44, 48]. This suggests that men
are more likely to develop worse outcomes of COVID-19 compared with the women.

Recent evidence indicates that older ages were more likely susceptible to infection and develop a severe
type of COVID-19 [44, 49]. Current observations in Ethiopia also indicate that older people are the groups
most susceptible to contract coronavirus infection and develop severe illness, which is consistent with
understandings in other settings [48, 50]. Although younger people in good health are generally less likely
to suffer severe consequences of the virus if infected, they contribute to the transmission and spread of
the virus. This suggests that strengthening information about the risk of COVID-19 to the public, including
younger people, to consistently increase health protection risk about the susceptibility and severity of the
disease is essential to improve compliance with COVID-19 preventive behaviors, particularly among older
people.

In the current study, respondents with lower educational level expressed higher degree of worry about
COVID-19 crisis although there were no associations between educational level and location of residence
with perceived risk. A recent study from Turkey reported that more educated persons were less worried
about COVID-19 than those with less years of education [22]. The COVID-19 worry level of participants
from Oromia was signi�cantly higher than those respondents from national or Addis Ababa. One possible
explanation could be that about half of the participants from Oromia resided out of Addis Ababa and
travelled longer distances between home and place of work on a regular basis, which might have
increased the risk of exposure to COVID-19 and related crisis. Our �ndings also indicate that respondents
who reported chronic disease indicated higher degree of worry and perceived risk of COVID-19 when
compared with those without chronic illness, which is consistent with the �ndings that having chronic
disease is associated with susceptibility to infection and disease severity in COVID-19 [48, 50]. A recent
study from Ethiopia showed that 73% of the respondents knew that elderly people who have chronic
illnesses are at higher risk of developing a severe form of COVID-19 [52]. The results suggest that
individual factors such as gender, level of education, health status and location of residence can be
predictors of worry and perceived risk, which ultimately increase engagement in preventive behaviors
during the current COVID-19 pandemic.

During the early phase of the COVID-19 pandemic, perceived risks and the practice of preventive
measures varied from country to country depending on the local situation of the pandemic. In Iran, only
44% of the study participants considered themselves at high risk of COVID-19, and 50% considered the
disease as a severe and lethal disease [52]. In contrast, almost all respondents in the study in Hong Kong
indicated high levels of perceived susceptibility to coronavirus infection (89%) and severity of the
symptoms of COVID-19 (97%), which were associated with higher levels of preventive practices [39]. A
study from Turkey reported a signi�cantly improved engagement of people in preventive behaviors due to
increased vulnerability and perceived risk associated with the coronavirus pandemic [22]. In Israel, people
who believed they were less likely to become infected with COVID-19 less frequently practiced preventive
measures [6]. The �nding of the current study is encouraging and may highlight the effectiveness of risk
communication interventions extensively implemented during the early stage of the pandemic.
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A recent study showed that higher intentions of preventive behaviors were predicted by higher degree of
worry about COVID-19 [26]. Similarly, studies indicated that higher perceived risks related to COVID-19
pandemic [6, 7, 18] were highly associated with increased behavioral change [20, 21, 22]. It seems that
during the early stages of the new pandemic such as COVID-19, people may be highly worried about the
consequences of the pandemic and are more likely to develop higher perceived risk that is associated
with more preventive behaviors to protect themselves from being infected with the disease [8, 22].
Therefore, increasing the knowledge and awareness of the public about the health threats and socio-
economic crisis of COVID-19 might make people more worried about it, increase their perceived risks and
encourage people to be more likely engaged in the implementation of the preventive and social
distancing measures [31].

The �ndings of the present study indicate that higher degree of worry about COVID-19 was signi�cantly
associated with increased perceived risk of the pandemic. Only very few recent studies reported about the
positive relationship between worry and perceived risk related to COVID-19 [35], while earlier studies
found that worry and perceived risk are correlated with one another [17]. Our �ndings shed light on the
role of worry in predicting risk perception, which might be linked to improved preventive behaviors. It is
worth noting that the current study was conducted during the early stages of the pandemic in Ethiopia,
when uncertainty and the level of worry was particularly higher. It is possible that the perceptions and
worries during the different stages of COVID-19 may be different. We argue that the levels of worry and
perceived risk after our study might be different from those during the initial stages of the pandemic, but
it needs further research to understand about the situation at the latter stages. The 2003 SARS pandemic
study in Hong Kong found the decreasing levels of worries and risk perceptions of the people after the
peak of the outbreak, resulting in declined uptake of precautionary measures [53].

Overall, the current evidence indicates that people with higher level of worry and perceived risk about
COVID-19 have increased protective behavior [23]. It seems that when people tend to feel fearful and
worrisome, they perceive higher risk about a health problem, and therefore they tend to take precautionary
measures. This means that people’s concerns and perceived risk about COVID-19 play a central role in the
prevention and control of the pandemic through in�uencing and shaping their speci�c protective
behaviors such as preventive measures and social distancing behavior [18, 20]. This suggests that for a
low-income country like Ethiopia, preventing the transmission of the SARS-CoV-2 can be the most cost-
effective way to prevent COVID-19. Given the importance of preventive measures and the current
encouraging results of vaccines to control the spread of coronavirus, additional research on COVID-19
related worries and perceived risks and other behavioral determinants is warranted due to the clear
danger of COVID-19 at present and in the near future. The present study showed that almost all
participants were highly worried and perceived higher risk of COVID-19. The �ndings have a great
practical implication for the mental health practitioners due to the higher level of COVID-19 worry, as it
was a negative predictor for mental well-being [33].

Limitations



Page 22/28

Despite generating highly valuable and timely �ndings, the present study has some limitations that
should be recognized. First, the cross-sectional study design can only demonstrate associations between
outcome variables and predictors, and it does not assume a cause-effect relationship attributed to the
�ndings. Second, the study was limited to a sample of government employees which might be affected
by selection bias, and so is not representative of the whole population. As a result, generalizations of the
�ndings should thus be made with caution. Third, the data presented in this study are self-reported and
the results may re�ect social desirability bias. Finally, the study was conducted during the initial phase of
the pandemic, where the level of worry and perceived risk might be higher. People might change their risk
perception and behaviors from time to time depending on the severity of the situation, and there may be
concerns about the generalizability of the �ndings to the latter stages of the pandemic. Therefore, results
should be cautiously interpreted with these limitations in mind.

Conclusions
In conclusion, we found that government employee’s current level of worry and perceived risk regarding
the COVID-19 pandemic and infection were very high. Years of service, being from Oromia, age, and
educational level were signi�cant predictors of worry of the COVID-19. Worry due to COVID-19 crisis
correlated signi�cantly with perceived risk. In addition, being men and self-reported chronic illness were
the positive predictors of perceived risk. This study is one of the �rst studies conducted in the early stage
of the COVID-19 pandemic in Ethiopia, and the �ndings will broader our understanding of the worry and
perceived risk of the people about the COVID-19 pandemic. The �ndings highlight the importance of
considering public reactions such as worry and risk perceptions towards COVID-19 to inform the ongoing
public health interventions and health promotion programs. Future research is needed to investigate the
trends in the level of worry and perceived risks of COVID-19 in relation to protective behaviors.
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Figure 1

Ranking of participants’ worry scores of the COVID-19 crisis
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