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Background: Despite the efforts made to mitigate the spread of COVID-19 in Ethiopia, new 
cases continue to rise. Therefore, to overcome the devastating effects of the outbreak, health 
communication and the community’s knowledge, perception, and behavioral responses 
towards COVID-19 should be assessed.
Methods: A community-based cross-sectional study design was conducted from June 15 to 
July 30, 2020, with 827 and 18 participants for the quantitative and qualitative study, 
respectively. The data were collected using ODK collect and exported to SPSS version 25 
for analysis. Multivariate logistic regression was computed, and variables that had a sig-
nificant association were interpreted at p <0.05 with a 95% CI. Additionally, the qualitative 
data were collected using in-depth interview and then transcribed, translated, and analyzed 
using thematic content analysis.
Results: The majority (97.8%) of respondents obtained information about COVID-19 through 
broadcast media, and 58.5% of the participants had good knowledge of COVID-19. Likewise, 
51.3%, 60.9%, 73.8%, 35.1%, and 74.2% of participants had high perceived susceptibility, 
severity, benefit, barrier, and self-efficacy to COVID-19, respectively. Additionally, 54.3% of 
respondents had good behavioral responses to COVID-19. Kombolcha town residents (AOR: 
4.32, 95% CI, 2.02–9.2), aged from 25 to 34, and 35 to 44 years old (AOR: 2.62, 95% CI, 1.37– 
5.0), and (AOR: 2.23, 95% CI, 1.11–4.46), respectively, secondary or above education (AOR: 
2.38, 95% CI, 1.17–4.86), good knowledge of COVID-19 (AOR: 2.07, 95% CI, 1.42–3.02), high 
perceived self-efficacy (AOR: 4.90, 95% CI, 3.10–7.75), and low perceived barriers (AOR: 3.17, 
95% CI, 2.12–4.74) to COVID-19 preventive measures were significantly associated with the 
behavioral responses to COVID-19.
Conclusion: In this study, the behavioral responses to COVID-19 were relatively low. 
Therefore, continuous awareness creation is needed to scale up the community’s knowledge 
and perceived self-efficacy. Furthermore, the general public, especially young people, should 
follow the government’s COVID-19 prevention and control rules and regulations.
Keywords: COVID-19, health communication, knowledge, perception, behavioral response, 
Ethiopia

Introduction
The novel coronavirus (COVID-19) was identified from China in December 2019 
among a cluster of patients presented with an unidentified form of viral 
pneumonia.1 Following the identification of cases in countries outside China, the 
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World Health Organization (WHO) officially declared 
COVID-19 as pandemic.2 As of February 15, there were 
nearly 109,572,064 infected individuals and 2,415,427 
deaths worldwide. Similarly, in Ethiopia, 146,492 total 
infected cases and 2,194 deaths were recorded.3,4

The novel coronavirus disease (COVID-19) has a 
devastating effect on global health and economy.5 The 
health and economic impact of the COVID-19 pandemic 
has been felt worldwide. In particular, the virus could have 
a devastating effect on developing nations, including 
Africa.6 Healthcare systems in this region are inadequate, 
owing to a lack of equipment and funding, insufficient 
healthcare worker training, and inefficient data 
transmission.7 Likewise, the health system and infrastruc-
ture in Ethiopia are weak. The latest readiness assessments 
from the WHO indicated that there was an extremely 
limited intensive-care unit capacity for the treatment of 
severe COVID-19 cases.8

The World Health Organization (WHO) has made sev-
eral recommendations to limit the spread of COVID-19 in 
the community. These include hand hygiene, maintaining 
social distance, avoiding crowded places, avoiding touch-
ing the eyes, nose, and mouth, maintaining good respira-
tory hygiene, staying at home, seeking medical attention if 
you have symptoms, and staying up to date on trusted 
information.9 Similarly, the Ethiopian ministry of health 
and Ethiopian public health institute introduced public 
health measures to prevent and control the COVID-19 
outbreak.10

Health communication plays an important role in 
health promotion and disease prevention because it 
increases knowledge, influence perception, and reinforce 
behavioral changes.11,12 During the COVID-19 pandemic 
crisis, timely, accurate, and credible health communication 
is a key factor in saving lives. Reliable and well-developed 
health communication is beneficial in educating new stra-
tegies, easing uncertainty management, and reinforcing the 
implementation of COVID-19 protective measures.13,14 

Public health communication will be essential to ensure 
that people understand the risks of COVID-19 and follow 
authorities’ recommendations to protect themselves and 
the community.15

Various health education and psychological models 
indicate that perception is a key predictor to behavioral 
response. People who perceive a higher level of risk are 
more likely to implement preventive measures.16 In 
Ethiopia, there is a high level of behavioral non-adherence, 
lack of protective equipment, myths, false surety, and low 

adaptations to standard precautions. These will result in a 
higher likelihood of ignorance of protective measures and 
reduce the capacity to control the virus.17

Despite various efforts made to mitigate the spread of 
COVID-19 in Ethiopia, new cases continue to rise. 
Additionally, there is a significant gap in the implementation 
of COVID-19 prevention measures among the public.18 

Therefore, to better control and overcome the devastating 
effects of COVID-19, the health communication and com-
munity’s knowledge, perception, and behavioral responses to 
COVID-19 outbreak should be assessed.

Methods and Materials
Study Design, Setting and Period
A community-based mixed-method cross-sectional study 
was conducted among the residents of Dessie, Kombolcha, 
and Kemissie towns from June 15-July 30, 2020. Dessie, 
Kombolcha, and Kemissie towns are located 401, 378.6, 
and 326.2 km away from Addis Ababa, the capital city of 
Ethiopia, respectively. According to the 2019 Central 
Statistics Agency-Ethiopia population projection report, 
Dessie, Kombolcha, and Kemissie towns had total popula-
tion of 268,931, 144,946, and 37,642, respectively.19 

According to the towns’ administration office, the towns 
of Dessie, Kombolcha, and Kemissie have an estimated 
57,687, 34,210, and 10,300 households, respectively.

Population
Source Population
All residents of Dessie, Kombolcha and Kemissie towns.

Study Population
Randomly selected household heads (household member 
aged ≥ 18 years) who live in Dessie, Kombolcha, and 
Kemissie towns.

Sample Size Determination and Sampling Technique
The sample size was calculated using a single population 
proportion formula by considering 50% good behavioral 
responses to COVID-19 to obtain the largest sample size, 
with a 95% CI and 5% marginal error.

The sample size was calculated using the following 
formula:

Ni = (Z ɑ/2)2 × p (1 – p)/W2

Ni= (1.96)2× (0.5) × (0.5)/(0.0025) = 384
where:
Ni = Initial sample size
ɑ = Confidence interval
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p = Prevalence of good behavioral responses
W = margin of error
By considering a 10% non-response rate, the sample 

size was 422 households. However, due to the use of a 
multistage sampling procedure, the final sample size 
was 844.

Regarding the sampling procedure, four kebeles (the 
smallest administration unit) from each town were selected 
randomly, and the study households were selected by 
using a systematic random sampling technique (k≈40) 
(Figure 1). After selection, the household head (father or 
mother) or, if he or she was unavailable, a household 
member aged ≥ 18 years was approached for an interview. 
In the qualitative study, there were 18 participants, 9 from 
the key informants (the town communication personnel, 
religious leaders, the town administrator, the town health 
bureau personnel, and volunteers of COVID-19 prevention 
and control task force, etc.) and the rest 9 from the general 
population.

Operational Definition/Definition of Terms
Knowledge: - is the familiarity, awareness, or understand-
ing of an event. Good knowledge was defined as a score 
greater than or equal to the mean value of knowledge 
items, and poor knowledge was defined as a score below 
the mean value.20–22

Perception of COVID-19:- is defined as a person’s 
intuitive assessment of the disease to which they are or 
may be exposed.23

Perceived susceptibility: - is the subjective perception 
of the risk of acquiring an illness or disease.24 High 
perceived susceptibility was defined as a score greater 
than or equal to the mean value of perceived susceptibility 
items, and low perceived susceptibility was defined as a 
score below the mean value.25,26

Perceived severity: - is the feeling of the seriousness of 
contracting an illness or disease.24 High perceived severity 
was defined as a score greater than or equal to the mean 
value of perceived severity items, and low perceived 
severity was defined as a score below the mean value.25,26

Perceived Benefit: - is the perception of the effective-
ness of various actions available to reduce the threat of the 
disease.24 High perceived benefit was defined as a score 
greater than or equal to the mean value of perceived 
benefit items, and low perceived benefit was defined as a 
score below the mean value.25,26

Perceived self-efficacy: - is a person’s confidence in his 
or her own ability to successfully carry out a preventive 
behavior.24 High perceived self-efficacy was defined as a 
score greater than or equal to the mean value of perceived 
self-efficacy items, and low perceived self-efficacy was 
defined as a score below the mean value.25,26

Figure 1 Schematic presentation of sampling procedure in Dessie, Kombolcha, and Kemissie towns, Northeast Ethiopia (N=827).
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Perceived barrier: - is the feeling of obstacles in per-
forming a recommended health action.24 High perceived 
barrier was defined as a score greater than or equal to the 
mean value of perceived barrier items, and low perceived 
barrier was defined as a score below the mean value.25,26

Behavioral responses to Covid-19:- is defined as the 
practice of infection prevention measures recommended 
by the WHO to prevent COVID-19. Good behavioral 
response was defined as a score greater than or equal to 
the mean value of behavioral response items, and poor 
behavioral response was defined as a score below the 
mean value.21

Data Collection Instrument
The data were collected using semi-structured question-
naire adapted and modified from previous studies and 
guidelines.27–29 The questionnaire comprises socio- 
demographic characteristics, health communication, 
knowledge, perception, and behavioral response items. 
The respondents’ knowledge of COVID-19 was assessed 
using 20 yes/no/do not know questions. Furthermore, 
the health belief model was used to assess the respon-
dents’ perceptions, which consisted of 22 items (4, 4, 4, 
5, and 5 items for perceived susceptibility, severity, self- 
efficacy, benefits, and barriers, respectively) on a five- 
point Likert scale ranging from strongly disagree to 
strongly agree. Similarly, COVID-19 behavioral 
responses were assessed using 7 items on a five-point 
Likert scale ranging from never to always (Annex-I). 
Internal consistency of perception and behavioral 
response items was checked using Cronbach’s Alpha 
(α). Cronbach’s alpha values were 0.69, 0.62, 0.53, 
0.66, 0.59, and 0.78 for perceived susceptibility, per-
ceived severity, perceived benefit, perceived self-effi-
cacy, perceived barrier, and behavioral response items, 
respectively.

Data Collection Procedure and Quality 
Control
The data were collected by six BSc nurses using ODK 
collect and supervised by three MSc nurse professionals. 
Two days of training were given for data collectors and 
supervisors, and pretesting of the questionnaire was under-
taken in 5% (43) of the total sample size in Haik town. 
Moreover, the principal investigators conducted regular 
supervision, immediate feedback, and daily checking of 
the completed data. Furthermore, the qualitative data were 

gathered through in-depth interview by using unstructured 
questions. The interviewer and note-taker were involved in 
the data collection, and the interview was tape-recorded. 
Before the analysis, field notes and audio recordings were 
reviewed for appropriate coding and clear audibility. The 
data collection process was carried out by considering and 
implementing COVID-19 infection prevention measures 
such as wearing a mask, using sanitizer, keeping an ade-
quate distance from the respondent, etc.

Data Processing and Analysis
The collected data were downloaded from the ODK 
aggregate as an Excel file and exported to SPSS 
(Statistical Package for Social Sciences, version 25) 
for analysis. Descriptive statistics (frequency table, pie 
chart, and bar graph) were used to summarize the data. 
Bivariate logistic regression was used to check variables 
that had an association with the dependent variables, 
and those with a p-value ≤ 0.2 were further analyzed 
using multiple logistic regression. Adjusted odds ratio 
with 95% CI was computed, and variables that had a 
p-value < 0.05 in the multiple logic regression were 
considered as significantly associated. The Hosmer- 
Lemeshow goodness-of-fit test was used to assess the 
model’s fitness (P = 0.13). For the qualitative data, a 
verbatim transcription in the Amharic language was 
made and then translated into the English language for 
further analysis. The translated text files were analyzed 
using a thematic content analysis based on codes and 
terminologies to create themes. Finally, the qualitative 
and quantitative findings were triangulated.

Ethical Considerations
Ethical clearance and approval were obtained from the 
Research Ethics and Approval Committee of Wollo 
University (RF: CMHS/357/2012). Besides, official letters 
were submitted to each town administration, and permis-
sion to conduct the study was obtained from the respon-
sible authorities. After explaining the study objectives, 
informed consent for participation and publication of 
anonymized responses were obtained from each partici-
pant, and respondents have the right not to participate or 
withdraw from the study at any stage. Additionally, anon-
ymity and confidentiality of the data were kept, and all 
study methods were performed in accordance with the 
declaration of Helsinki.
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Results
Socio-Demographic Characteristics of 
the Respondents
A total of 827 participants were involved in the quantita-
tive study, resulting in a 98% response rate. Over half 
(56.3%) of participants were from Dessie town, 57.2% 
were females, and 12.9% were aged < 25 years old 
(mean ± SD, 39.2±13.8 years). The majority (67.1%) of 
participants were married, 55.9% were Muslim, 2.5% 
lived alone, and 12.3% were not able to read and write. 
Only 9.2% of the respondents were farmers/daily laborers, 
23% had an average monthly income of ≥ 5000 ETB, and 
17.7% had a chronic illness (Table 1).

In the qualitative study, a total of 18 in-depth inter-
views were conducted. Half of the participants were key 
informants (COVID-19 prevention and control task force, 
town administrative, health bureau personnel, communica-
tion offices, and religious leaders), and the remaining 9 
participants were from the general population. The major-
ity of respondents (72.2%) were males, and the respon-
dents’ ages ranged from 20–62 years (Table 2). After the 
interview, the respondent’s ideas were transcribed, trans-
lated, coded, and categorized into six themes. The identi-
fied themes were; COVID-19 health communication, the 
community awareness of COVID-19, perception of 
COVID-19, the practice of COVID-19 preventive mea-
sures, factors related to COVID-19 preventive measures, 
and further activities to mitigate the spread of COVID-19.

Health Communication of COVID-19
The vast majority (91.8%) of the respondents obtained 
information about COVID-19 daily, and 97.8% of the 
participants got information through broadcast media 
(Figures 2 and 3). Regarding the type of source of infor-
mation, 94.4% obtained information through TV, 43.9% 
from the COVID-19 prevention and control task force, 
43.2% through Facebook, 15.8% from YouTube, and 
13.9% from newspapers (Table 3).

Additionally, participants in the qualitative study 
reported that messages or information about coronavirus 
were communicated to the community via various chan-
nels such as television, radio, health professionals, volun-
teers, and religious leaders. This finding was supported by 
the idea of a 48-year-old male key informant.

“ … the communication center has tried to facilitate and 
provide COVID-19 media coverage using various options 
such as Dessie and Wollo FM radios. In addition, we have 

created videos that will be broadcast on Walta and Amhara 
Televisions”. (Kd2g) 

Corresponding with the above informant, a 35-year-old 
female key informant described the government’s and 
community actors’ communication efforts as follows:

“As volunteers, we carry out various COVID-19 preven-
tion activities at different places. We have conducted 
awareness-creation programs using Montarbo, as well as 
demonstrated handwashing and wearing masks”. (Kd4g) 

The communication efforts and community mobilization 
campaigns were also witnessed by some interviewees. The 
following is the description of a 27-year-old female 
participant:

“I get information about COVID-19 from TV and 
Facebook. Furthermore, health professionals and volun-
teers had organized public awareness campaigns”. (KP-5) 

Knowledge of COVID-19
The mean ± SD value of the knowledge score was 17.3 
±2.9. Using the mean value as a cut point, 58.5% of 
respondents had good knowledge of COVID-19 
(Figure 4). According to the qualitative study finding, the 
community has a basic understanding of the disease, and 
this was well described by various stakeholders. For exam-
ple, a 48-year-old male informant said that:

“Every week, we try to assess the community’s awareness 
of COVID-19 using various methods … our finding indi-
cated that the community is well-informed about the dis-
ease”. (Kd2g) 

A 37-year-old key informant further explains the issue as 
follows:

“The community is well-informed about the coronavirus 
… they know the nature of the disease and preventive 
measures … ”. (Kk6g) 

Likewise, a 30-year-old female participant described the 
mode of transmission, signs and symptoms, and preventive 
methods of COVID-19 as follows:

“According to what we have learned, the coronavirus can 
be transmitted via airborne, handshaking, and touching 
different materials. The signs and symptoms include 
cough, fever, body ache (myalgia), and sore throat. The 
disease can be prevented by washing our hands, wearing a 
mask, using sanitizer, and maintaining physical distance”. 
(DP-3) 
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Perception of COVID-19
The mean ± SD score of perceived susceptibility and 
severity to COVID-19 were 15.26±2.02 and 13.97±1.95, 
respectively. Additionally, the mean ± SD of perceived 
benefits, barriers, and self-efficacy to COVID-19 preven-
tive measures were 15.84±1.67, 12.02±3.31, and 19.83 
±2.20, respectively. Using the mean score as a cut point, 
51.3% and 60.9% of the respondents had high perceived 
susceptibility and severity to COVID-19, respectively. 
Similarly, 73.8%, 35.1%, and 74.2% of the respondents 
had high perceived benefits, barriers, and self-efficacy to 
COVID-19 preventive measures, respectively (Figure 5). 
Furthermore, the qualitative study discovered that the 
community’s risk perception of COVID-19 was poor, par-
ticularly among youths. Additionally, the community’s 
perception has also changed over time.

A 43-year-old religious leader stated that:

“When the coronavirus first occurred in Ethiopia, the 
community was terrified and took better precautions. 
However, this is no longer the case. COVID-19 is no 
longer causing as much fear in the community as it was 
before”. (Kd1r) 

Seemingly, a 52-year-old male participant described:

“When someone dies, we scream, cry, and then forget. 
Such a community adaptation is also seen in the 
COVID-19 outbreak. We were scared at first and took all 
precautionary measures hoping that the disease would be 
eradicated in a short time”. (DP-4) 

Another 56-year-old male informant added:

“Young people believe they are less likely to become 
infected with COVID-19 and that even if they do, they 
will be safe”. (Kd3g) 

Furthermore, a 45-year-old religious leader added:

“ … as they said, the disease is like a common cold and 
does not kill unless there is comorbidity”. (Kk7r) 

Table 1 Sociodemographic Characteristics of the Respondents 
in Dessie, Kombolcha, and Kemissie Towns, Northeast Ethiopia 
(N=827)

Variables Frequency

Number Percent

Name of the town

Dessie 466 56.3%

Kombolcha 278 33.6%
Kemissie 83 10%

Sex of participants
Female 473 57.2%

Male 354 42.8%

Age of respondents

< 25 years 107 12.9%

25–34 years 229 27.7%
35–44 years 224 27.1%

45–54 years 138 16.7%

55–64 years 83 10%
≥ 65 years 46 5.6%

Marital status of respondents
Married 555 67.1%

Single 160 19.3%
Divorced 28 3.4%

Widowed 73 8.8%

Separated 11 1.3%

Religion of respondents

Orthodox 349 42.2%
Muslim 462 55.9%

Protestant 16 1.9%

Is there anyone living with you

Yes 806 97.5%

No 21 2.5%

Educational level of the respondents

Not able to read and write 102 12.3%
Able to read and write 122 14.8%

Primary education 238 28.8%

Secondary or above 365 44.1%

Average family monthly income

<1000 ETB 194 23.4%
1000–2999 ETB 325 39.3%

3000–4999 ETB 118 14.3%

≥5000 ETB 190 23%

Occupation of respondents

Housewife 195 23.6%
Merchant 324 39.2%

Employee 178 21.5%

Farmer/daily laborer 76 9.2%
No job 54 6.5%

(Continued)

Table 1 (Continued). 

Variables Frequency

Number Percent

Do you have a chronic illness
No 681 82.3%

Yes 146 17.7%
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Behavioral Responses to COVID-19
The mean ± SD value of behavioral responses to COVID- 
19 items was 26.44 ±6.40, and by using the mean score as 
a cut point, 54.3% of the participants had good behavioral 
responses to COVID-19 (Figure 6). The finding of the 
qualitative study revealed that the Coronavirus prevention 
measures are currently not fully implemented and that the 
practice varies from place to place. Hand washing and 
wearing mask, for example, were primarily implemented 
in transportation and public services, but only rarely in 
other areas. A 52-year-old male participant stated that:

“COVID-19 preventive measures were well-implemented 
during the early disease outbreak. However, the hand-
washing stations that were previously located on the side-
walk are currently unavailable. In addition, no one wears a 
face mask or maintains physical distance in the bar, chat, 
and coffee houses”. (DP-4) 

Another 56 years old male key informant added:

“There is a gap in the continuous implementation of 
COVID-19 preventive measures … the community might 
consider the disease as a one-time phenomenon, like the 
Spanish flu”. (Kd3g) 

A 30 years old female participant added:

“ … hand hygiene and wearing mask are better practiced 
in banks and hotels. However, there is still a big gap in 
maintaining physical distance”. (DP-3) 

Another 42-year-old interviewee further elaborates the 
issue as:

“ … currently there is a significant gap in the implementa-
tion of COVID-19 preventative measures. The practice of 
hand hygiene, wearing mask and maintaining physical 
distance is poor, particularly among youth”. (DP-2) 

Factors Associated with Behavioral 
Responses to COVID-19
Residence, age, sex, marital status, level of education, 
average monthly income, occupation, having a chronic 
illness, access to print media, knowledge of COVID-19, 
perceived severity, and perceived benefits, barriers, and 
self-efficacy to COVID-19 preventive measures had a 
p-value < 0.2 in the bivariate analysis. Further analysis 
of the above variables in the multivariate logistic regres-
sion showed that residence, age, level of education, knowl-
edge of COVID-19, perceived barrier, and self-efficacy to 
preventive measures were significantly associated vari-
ables with the behavioral responses to COVID-19.

For instance, respondents who lived in Kombolcha 
town were 4.32 times more likely to have good behavioral 

Table 2 Sociodemographic Characteristics of Qualitative Study Participants in Dessie, Kombolcha, and Kemissie Towns, Northeast 
Ethiopia (N=18)

Participant Code Sex Age Date of Interview Position

Kd2g M 48 18/07/2020 Town communication office personnel

Kd1r M 43 20/07/2020 Religious leader

Kd3g M 56 18/07/2020 Town administrative personnel
Kd4g F 35 18/07/2020 Coordinator of voluntaries

Kd5r M 40 12/07/2020 Religious leader

Kk6g M 37 12/07/2020 Town communication office personnel
Kk7r M 45 12/07/2020 Religious leader

Kk9g F 33 12/07/2020 Town administrative personnel
Kk8r M 53 12/07/2020 Religious leader

Dp-1 M 20 22/07/2020 –

Dp-2 M 42 22/07/2020 –
Dp-3 F 30 22/07/2020 –

Dp-4 M 52 22/07/2020 –

Kp-1 M 34 13/07/2020 –
Kp-2 M 26 13/07/2020 –

Kp-3 M 62 13/07/2020 –

kp-4 F 25 13/07/2020 –
Kp-5 F 27 13/07/2020 –
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responses than those who lived in Kemissie town (p < 
0.001, AOR = 4.32, 95% CI: 2.02–9.20). Likewise, parti-
cipants aged from 25–34, and 35–44 years were 2.62, and 
2.23 times more likely to have good behavioral responses 
to COVID-19 compared to those aged < 25 years (p = 
0.003, AOR = 2.62, 95% CI: 1.37–5.0), and (p = 0.024, 
AOR = 2.23, 95% CI: 1.11–4.46), respectively. Similarly, 
respondents who had secondary or above education had 
2.38 times higher odds of good behavioral responses than 
those who cannot read and write (p = 0.017, AOR = 2.38, 
95% CI: 1.17–4.86). Furthermore, participants who had 
good knowledge of COVID-19 were 2.07 times more 
likely to have good behavioral responses to COVID-19 
than those who had poor knowledge (p < 0.001, AOR = 
2.07, 95% CI: 1.42–3.02). Additionally, respondents who 
had High perceived self-efficacy to COVID-19 preventive 
measures were 4.90 times more likely to have good beha-
vioral responses to COVID-19 compared to those who had 
low percieved self-efficacy (p < 0.001, AOR = 4.90, 95% 
CI: 3.10–7.75). Finally, respondents who had low per-
ceived barriers to preventive measures were 3.17 times 
more likely to have good behavioral responses to 

COVID-19 compared to those who had high perceived 
barrier (p < 0.001, AOR = 3.17, 95% CI: 2.12–4.74) 
(Table 4).

Additionally, various factors related to COVID-19 pre-
ventive measures were identified in the qualitative study. 
Misinformation, economic factors, relating COVID-19 
with politics, and carelessness are among them. For exam-
ple, a 35-year-old female coordinator of volunteers stated:

“Misinformation from those in the quarantine centers is 
the main reason for the poor practice of COVID-19 pre-
ventive measures. They inform their friends and families 
that no specific intervention is being provided to them”. 
(Kd4g) 

A 52-year-old male participant stated:

“ … the poor practice of preventive measures may be 
related to the economic problems of the community. 
Staying at home is difficult because the problem may 
result in an inability to pay water bills”. (DP-4) 

Another 53-year-old male religious leader stated that:

Figure 2 Frequency of obtaining information about COVID-19 in Dessie, Kombolcha, and Kemissie towns, Northeast Ethiopia (N=827).
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“The problem with society is that everything is considered 
as a political issue, which is not right … There are many 
wrongdoings, such as imprisoning and punishing religious 
leaders, guarding mosques with soldiers, and sending more 
soldiers to church, etc”. (KK8r) 

Furthermore, 56-year-old town administrative personnel 
added:

“As you can see, there is a better practice of wearing a 
mask, but not in all societies. Youths, in particular, are not 
fully implementing preventive measures; there is a great 
deal of negligence and carelessness”. (Kd3g) 

Another theme identified in the qualitative study was 
further activities required to mitigate the spread of 
COVID-19. The participants identified future tasks 
expected from the government, COVID-19 prevention 
and control task forces, religious leaders, and the commu-
nity. A 40-year-old religious leader said:

“ … stakeholders’ collaboration should be strengthened, 
and stakeholders should continuously work on the preven-
tive measures of coronavirus. Furthermore, the community 
should avoid stigmatizing COVID-19 suspected cases and 
fully implement the state of emergency”. (Kd5r) 

A 33-year-old key informant added:

“ … health education may not be successful if it is given 
only to the health sector because health communication 
requires the collaboration of various sectors”. (KK9g) 

Moreover, a 27-year-old female participant added:

“Health professionals should do what they can, and the 
community must listen to what is being said. Additionally, 
the government and COVID-19 prevention task force 
should educate the community about the severity of the 
disease. In this way, we can control the disease before it 
harms us”. (KP-5) 

Figure 3 Sources of information to COVID-19 in Dessie, Kombolcha, and Kemissie towns, Northeast Ethiopia (N=827).
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Discussion
This study showed that the majority (91.8%) of respon-
dents obtained information about COVID-19 daily. The 
qualitative study also supports the above finding that 
there were adequate health education and awareness crea-
tion campaigns regarding COVID-19. However, the 
knowledge, perception (particularly, perceived susceptibil-
ity and severity), and behavioral responses to COVID-19 
among the respondents were not satisfactory.

The majority of participants (58.5%, 95% CI: 54.9– 
62%) had good knowledge of COVID-19. Comparable 
findings were reported from an online survey in Ethiopia 
(55.9%),30 and Bangladesh (54.87%).31 This finding was 
lower than studies conducted in Addis Zemen hospital in 
Ethiopia (66.1%),32 college students in Ethiopia 
(69.6%),33 Ghana (62.7%),34 and Iran (79.6%).35 

Table 3 The Type of Sources of Information to COVID-19 in 
Dessie, Kombolcha, and Kemissie Towns, Northeast Ethiopia 
(N=827)

Variables Frequency

Number Percentage

Broadcast Media

Television
Yes 781 94.4%

No 46 5.6%

Radio

Yes 506 61.2%

No 321 38.8%

Print Media

Newspaper

Yes 115 13.9%

No 712 86.1%

Books

Yes 41 5%
No 786 95%

Magazine

Yes 83 10%

No 744 90%

Folders/Brochures/flyers

Yes 77 9.3%
No 750 90.7%

Digital Media

Podcasts

Yes 33 4%
No 794 96%

Government Websites
Yes 87 10.5%

No 740 89.5%

YouTube

Yes 131 15.8%

No 696 84.2%

Personal Blogs

Yes 9 1.1%
No 818 98.9%

Social Media

Facebook

Yes 357 43.2%
No 470 56.8%

(Continued)

Table 3 (Continued). 

Variables Frequency

Number Percentage

Telegram
Yes 354 42.8%

No 473 57.2%

Twitter

Yes 39 4.7%

No 788 95.3%

WhatsApp

Yes 133 16.1%
No 694 83.9%

Community outreach/others

Health care professionals
Yes 216 26.1%

No 611 73.9%

COVID-19 prevention task force

Yes 363 43.9%

No 464 56.1%

Public figure

Yes 97 11.7%
No 730 88.3%

Religious leaders
Yes 251 30.4%

No 576 69.6%
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However, this finding was higher than other studies con-
ducted in Debre Tabor, Ethiopia (54.2%),36 community 
Pharmacists in Addis Ababa, Ethiopia (53.2%),37 a 
national study in Ethiopia (42%),38 and Bangladesh 
(45%).39 The discrepancy might be attributed to the socio-
demographic differences (level of education, profession, 
health condition, etc.), the scope of the study, and study 
settings.

Only 51.3% and 60.9% of participants had high per-
ceived susceptibility and severity to COVID-19, respec-
tively. The above finding indicated that the participants’ 
perceived threats of COVID-19 were not adequate. The 
perceived susceptibility finding of this study showed lower 
results compared to other studies conducted in Addis 
Ababa, Ethiopia (62.3%),25 and India (65.4%).40 

However, the perceived severity finding showed relatively 
higher results than other studies conducted in Addis 
Ababa, Ethiopia (53.7%),25 and India (55.7%).40 

Additionally, this study showed that 73.8%, 74.2%, and 
35.1% of participants had high perceived benefits, self- 
efficacy, and barriers to COVID-19 preventive measures, 

respectively. The above finding indicated that the partici-
pants’ perceived benefits and self-efficacy to COVID-19 
preventive measures was relatively high compared to other 
studies in Ethiopia,25 and India.40 However, the perceived 
barriers to Covid-19 preventive measures showed signifi-
cantly lower results compared to other studies in 
Ethiopia,25 and India.40 These discrepancies might be 
attributed to the variations in the study setting and parti-
cipants’ professions.

Over half of the respondents (54.3%, 95% CI: 50.8– 
57.6%) had good behavioral responses to COVID-19. The 
qualitative findings also revealed that the preventive mea-
sures of COVID-19 were not fully implemented in the 
community. Comparable results were reported from other 
studies conducted in Addis Zemen hospital, Ethiopia 
(52.7%),32 educated population in Ethiopia (54%),30 and 
Bangladesh (52.4%).41 However, higher results were 
reported in the studies from Amhara region, Ethiopia 
among college students (65%),33 a community-based sur-
vey in southwest Ethiopia (59.4%),42 health care workers 
in Amhara region, Ethiopia (62%),43 and Iran (94.2%).35 

Figure 4 Respondents knowledge category to COVID-19 in Dessie, Kombolcha, and Kemissie towns, Northeast Ethiopia (N=827).
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This discrepancy might be due to the variation in the 
participant’s level of education and profession. On the 
other hand, lower findings were reported from a nation-
wide telephone interview in Ethiopia (24.3%),38 a commu-
nity-based study in Southern Ethiopia (20%),44 a hospital- 
based study in Debre Tabor, Ethiopia (49%),36 and 
Bangladesh (24%).45 This discrepancy might be the result 
of variation in the scope of the study, study setting, and 
inclusion of rural areas.

Respondents who lived in Kombolcha town were 4.32 
times more likely to have good behavioral responses than 
those who lived in Kemissie town. This might be due to 
the fact that Kombolcha town is located near the neigh-
boring Afar region, which could be the gateway for 
COVID-19 from other countries such as Djibouti. 
Therefore, this condition might result in higher perceived 
risks that will lead to higher behavioral responses to 
COVID-19.

Study subjects aged 25–34 and 35–44 years were 2.62, 
and 2.23 times more likely to have good behavioral 
responses to COVID-19, respectively compared to those 
participants aged < 25 years. Similarly, in the in-depth 
interviews, participants explained that COVID-19 risk per-
ception and behavioral responses were relatively poor 
among youths. Teens and young adults are ignorant of 
COVID-19 preventive measures for a variety of reasons, 
including underestimating the risk, believing they are not 
at risk and a lack of accountability.46 The finding is in line 
with other studies conducted in Ethiopia,30,47 and India.48

Respondents who had secondary or above education 
had 2.38 times higher odds of good behavioral responses 
to COVID-19 compared to those who cannot read and 
write. Educated individuals may easily understand the 
nature of the disease and better implement preventive 
measures. Other studies conducted in Ethiopia38,49–51 and 
India48 reported similar findings.

Figure 5 Respondents’ perception classification to COVID-19 using the health belief model in Dessie, Kombolcha, and Kemissie towns, Northeast Ethiopia (N=827).
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Participants who had good knowledge of COVID-19 
were 2.07 times more likely to have good behavioral 
responses to COVID-19 than those who had poor knowl-
edge. Having adequate knowledge of COVID-19 mode of 
transmission, signs and symptoms, and prevention might 
result in better behavioral responses to COVID-19. 
Related studies in Ethiopia,30,36,43,49,52 the Democratic 
Republic of Congo,53 and Kerala India54 reported similar 
findings.

Furthermore, respondents who had high perceived self- 
efficacy to COVID-19 preventive measures were 4.90 
times more likely to have good behavioral responses to 
COVID-19. Self-efficacy is an important determinant of 
health-related behavioral change.55 Therefore, behavioral 
change might be facilitated by enhancing perceived self- 
efficacy.56 Studies conducted in Ethiopia,25 Northern 
Iran,57 and India54 showed similar results.

Finally, respondents who had low perceived barriers to 
COVID-19 preventive measures were 3.17 times more 

likely to have good behavioral responses compared to 
those who had high perceived barriers. Perceived barriers 
to healthy behaviors are the single most significant pre-
dictor of healthy behavioral responses.58 Similar results 
were reported from studies conducted in Ethiopia,25 

Northern Iran,57 and India.54

Conclusion
The participant’s perceived threat (susceptibility and 
severity), knowledge, and behavioral responses to 
COVID-19 were relatively low in this study. Similarly, 
the qualitative study also revealed that the preventive 
practices of COVID-19 were not fully implemented in 
the community. Residence, age of the respondent, level 
of education, knowledge of COVID-19, and perceived 
self-efficacy and barriers to COVID-19 preventive mea-
sures were significantly associated variables with the par-
ticipants’ behavioral responses to COVID-19 preventive 
practices. Therefore, stakeholders should collaborate to 

Figure 6 Respondents’ behavioral responses classification to COVID-19 in Dessie, Kombolcha, and Kemissie towns, Northeast Ethiopia (N=827).
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Table 4 Factors Associated with Behavioral Responses to COVID-19 in Dessie, Kombolcha, and Kemissie Towns, Northeast Ethiopia 
(N=827)

Variables Behavioral Response to COVID-19 COR (95% CI) AOR (95% CI) P-value

Good Poor

Town
Dessie 232 (28%) 234 (28.3%) 2.93 (1.73–4.96) 1.43 (0.71–2.86) 0.32

Kombolcha 196 (23.7%) 82 (9.9%) 7.06 (4.04–12.3) 4.32 (2.02–9.2)* 0.000

Kemissie 21 (2.5%) 62 (7.5%) 1 1

Age

<25 years 53 (6.4%) 54 (6.5%) 1 1
25–34 years 135 (16.3%) 94 (11.4%) 1.46 (0.92–2.32) 2.62 (1.37–5.0)* 0.003

35–44 years 125 (15.1%) 99 (12%) 1.29 (0.81–2.04) 2.23 (1.11–4.46)* 0.024

45–54 years 73 (8.8%) 65 (7.9%) 1.14 (0.69–1.90) 1.49 (0.68–3.23) 0.32
55–64 years 43 (5.2%) 40 (4.8%) 1.10 (0.62–1.94) 2.02 (0.80–5.10) 0.14

≥ 65 years 20 (2.4%) 26 (3.2%) 0.78 (0.39–1.57) 1.70 (0.57–5.12) 0.35

Sex

Male 169 (20.4%) 185 (22.4%) 0.63 (0.48–0.83) 0.8 (0.52–1.23) 0.31

Female 280 (33.9%) 193 (23.3%) 1 1

Marital status

Married 331 (40%) 224 (27.1%) 2.24 (1.36–3.69) 1.32 (0.64–2.70) 0.45
Single 69 (8.3%) 91 (11%) 1.15 (0.66–2.02) 0.80 (0.33–1.95) 0.63

Divorced/separated 20 (2.4%) 19 (2.3%) 1.59 (0.73–3.50) 1.41 (0.51–3.87) 0.51
Widowed 29 (3.5%) 44 (3.4%) 1 1

Level of education
Cannot read and write 35 (4.2%) 67 (8.1%) 1 1

Read and write 52 (6.3%) 70 (8.5%) 1.42 (0.83–2.50) 178 (0.84–3.78) 0.14

Primary education 130 (15.7%) 108 (13.1%) 2.30 (1.42–3.73) 1.71 (0.85–3.42) 0.13
Secondary or above 232 (28.1%) 133 (16.0%) 3.34 (2.10–5.30) 2.38 (1.17–4.86)* 0.017

Monthly Family income
< 1000 97 (11.7%) 97 (11.7%) 1 1

1000–2999 173 (20.9%) 152 (18.4%) 1.14 (0.80–1.63) 0.89 (0.52–1.51) 0.65

3000–4999 66 (8%) 52 (6.3%) 1.27 (0.80–2.01) 0.94 (0.46–1.91) 0.85
≥ 5000 113 (13.7%) 77 (9.3%) 1.47 (0.90–2.20) 1.07 (0.54–2.12) 0.84

Occupation
Housewife 117 (14.1%) 78 (9.4%) 1 1

Merchant 160 (19.3%) 164 (19.8%) 0.65 (0.45–0.93) 0.91 (0.54–1.54) 0.73

Employed 115 (13.9%) 63 (7.6%) 1.22 (0.80–1.85) 1.26 (0.68–2.32) 0.46
Farmer/daily laborer 28 (3.4%) 48 (5.8%) 0.39 (0.23–0.67) 1.01 (0.47–2.17) 0.98

No job 29 (3.5%) 25 (3%) 0.77 (0.42–1.42) 1.32 (0.53–3.25) 0.55

Chronic illness

Yes 82 (9.9%) 64 (7.7%) 1.10 (0.77–1.57) 1.36 (0.82–2.26) 0.23

No 367 (43.5%) 314 (38.9%) 1 1

Printing media

Yes 85 (10.3%) 48 (5.8%) 1.61 (1.09–2.36) 1.36 (0.82–2.26) 0.23
No 364 (44%) 330 (39.9%) 1 1

Knowledge of COVID-19
Good 334 (34.7%) 150 (23.8%) 4.41 (3.29–5.93) 2.07 (1.42–3.02)* 0.000

Poor 115 (16.6%) 228 (24.9%) 1 1

(Continued)
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address the barriers to practicing COVID-19 preventive 
measures and undertake continuous awareness creation 
programs to scale up the community’s knowledge and 
perceived self-efficacy to COVID-19 preventive measures. 
Furthermore, the general public, especially young people, 
should follow the government’s COVID-19 prevention and 
control rules and regulations.
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