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Background: Healthcare providers are facing an increasing threat as a result of confronting 
COVID-19. The aim of the present study was to assess the changes in compliance with the 
protective behavioral recommendations after taking the first round of COVID-19 vaccine 
among healthcare workers in Southern Ethiopia.
Methods: A cross-sectional study design was used in which quantitative data were collected 
using a survey method. A self-administered questionnaire was distributed to a sample of 
healthcare workers who were selected through a multi-stage cluster sampling technique. 
From the 403 healthcare workers who participated in the survey, 236 properly completed and 
returned the questionnaires. After inserting it into SPSS software, data were analyzed using 
frequency tables, percentage distributions, and logistic regression coefficients.
Results: While 30.5% of the healthcare workers disclosed a decreasing experience of 
wearing mask, 30.1% revealed that their experience of regularly washing hands has 
decreased after taking the first round of COVID-19 vaccine. The main reasons for not 
regularly wearing a mask are its inconvenience (60%), the need to appear indifferent 
(38.5%), and that they cannot afford to buy one due to its cost (15.4%). Above all, 
respondents’ level of compliance with regular wearing of a mask is significantly associated 
with sex (OR = 3.165, P<0.05; 95% CI: 1.186–8.448), the type of organization in which they 
are currently working (OR = 3.553, P<0.05; 95% CI: 1.185–10.647), knowing someone ever 
infected by COVID-19 (OR = 0.091, P<0.001; 95% CI: 0.030–0.275), and the belief that 
COVID-19 causes a severe illness (OR = 0.249, P<0.05; 95% CI: 0.299–2.615).
Conclusion: We have found significant reductions in adherence to the usual protective 
mechanisms. Therefore, increased access to the personal protective materials, including 
water, should be created and the healthcare workers should be continuously informed 
about the serious consequences of ignorance of self-protective behavior.
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Introduction
Healthcare providers usually face the major professional responsibility of responding 
to any outbreak such as COVID-19 that puts them at a higher risk of infection.1–3 

According to the findings of a study conducted by Liu et al.,4 healthcare providers are 
challenged by working in an unfamiliar context that leads them to exhaustion 
resulting from heavy workloads and protective gear, and the fear of becoming 
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infected. Therefore, healthcare workers should take all the 
necessary precautionary measures, including an appropriate 
and regular use of personal protective equipment, providing 
adequate space to allow social distance between patients 
and healthcare workers, rigorous cleaning and disinfection 
to eliminate contamination, and ensuring the presence of 
adequate rooms for the purpose of isolating patients with 
suspected or confirmed cases of COVID-19.3,5

It is indicated that healthcare workers are facing an 
increasing threat as a result of confronting severe and 
contagious diseases, including COVID-19.6 Furthermore, 
the COVID-19 pandemic remains a major cause of death 
which has claimed the lives of many well trained and 
experienced healthcare professionals, especially in 
Europe.7 Many healthcare workers have died after con-
tracting the virus while treating patients infected by 
COVID-19.8 The loss of such trained manpower has enor-
mous economic and social consequences, the impact of 
which increases especially in developing countries such as 
Ethiopia where the cost of training medical personnel is 
relatively high.9–12 The Coronavirus pandemic has also 
resulted in healthcare workers facing shortages of personal 
protective materials against COVID-19.13 Woyessa et al.6 

found that healthcare workers in Western Ethiopia are 
generally unwilling to continue working under circum-
stances where the spread of COVID-19 pandemic reached 
at its peak. According to the Health and Safety 
Authority,10 safety and health guidelines are applicable to 
all workers in all settings, but the extent to which they are 
effectively implemented relies on many factors, including 
the adequacy of its facilities.

The important determinants of risk of disease transmis-
sion to healthcare workers include working in close proxi-
mity to a patient, risks associated with whether the patient 
wore a mask in the hospital, the absence of evidence-based 
and practical infection control policies, and the lack of 
communication about safety within healthcare 
organizations.14 Moore et al.15 noted that organizational 
circumstances, such as a positive safety climate are asso-
ciated with increased healthcare workers’ adherence to 
universal precautions against SARS and other respiratory 
pathogens and suggested that providing rigorous training 
to healthcare workers can serve as an effective tool in 
changing their behavior. Derksen et al.16 found frequent 
shortage of water, the presence of a culture promoting 
tolerance of dirtiness by the community, and healthcare 
organizational culture to be the main factors affecting the 
safety of healthcare workers. Moreover, Diwan et al.17 

added scarcity of resources and the perception that priority 
is not given to hand hygiene at various levels serving as 
barriers to maintaining good hand hygiene among health-
care workers in rural India. Boti et al.18 identified various 
institutional, cultural, social, and personal barriers, includ-
ing negligence, inadequate training for healthcare workers, 
and poor supportive supervision, hindering the effective 
implementation of public health measures for containing 
the fast spread of COVID-19 in Southern Ethiopia. DeJoy 
et al.19 argues that the effort of minimizing the risks of 
exposure to pathogens among healthcare workers requires 
a system-level perspective. Marjadi et al.20 stressed the 
need for interventions that focus on long-term community 
education to successfully protect healthcare workers from 
infection and fatalities.

Hailu et al.7 found low compliance to occupational 
health safety measures among healthcare workers in 
North Showa of Ethiopia. According to Majeed et al.21 

surgeons working in private healthcare facilities are rela-
tively at a higher risk of infection by COVID-19 when 
treating COVID-19 patients and the lack of relevant poli-
cies is affecting their medical practices. A study conducted 
in Saudi Arabia by Alwazzan et al.22 revealed that dental 
professionals have a good knowledge about COVID-19 
and preventive mechanisms. Gralton et al.23 found that 
intention to use a facemask was poor for care in single 
rooms but improved when patient contact is expected and 
when entering into multi-bed rooms in which perceived 
protectiveness of pre-exposure prophylaxis, vaccination, 
and a minimum 1 meter risk zone predicted facemask 
use among healthcare workers.

Derksen et al16 found an increasing compliance and 
adaptation to hand hygiene behavior among obstetric 
healthcare workers in Germany to prevent COVID-19 
infection where the intention to sanitize hands is signifi-
cantly associated with health workers’ level of self- 
efficacy. On the other hand, Marjadi et al.20 uncovered 
that compliance to hand hygiene practices among rural 
Indonesian healthcare workers is poor and when it is 
done, it is more likely to be undertaken after direct contact 
with patients. Furthermore, Diwan et al.17 found high but 
varying among groups self-reported practices of hand 
hygiene among healthcare workers in rural India where 
previous training on the topic determines the level of self- 
reported practice of hand hygiene. With these inconsistent 
findings pertaining to the issue at hand, healthcare work-
ers’ level of compliance with the universal behavioral 
recommendation to contain the spread of COVID-19 
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after taking the first- round of COVID-19 vaccine is hardly 
known. The purpose of the present research was, therefore, 
to assess the changes (if any) to the practices of personal 
protective measures among healthcare workers after 
receiving the first round of COVID-19 vaccine. The 
study also aimed at comparing the pre and post first- 
round COVID-19 vaccine level of compliance to the beha-
vioral recommendations among the target groups.

Materials and Methods
Research Design
A cross sectional study was conducted in which quantita-
tive data were collected using a survey method from 
a representative sample of healthcare workers providing 
healthcare services in various healthcare facilities of 
Southern Ethiopia.

Research Site and Selection of Participants
The present study was undertaken during the period in 

which the population “most at risk of infection to COVID- 
19” had taken the first round of COVID-19 vaccine and 
were waiting to take the remaining dose. Therefore, the 
target populations of the present research are all people in 
Southern Ethiopia that have taken the first round of 
COVID-19 vaccine. Unfortunately, it was only the health-
care workers and a few elderlies having chronic illnesses 
that had the chance to be vaccinated given the lesser 
amount of vaccines that the government could supply. 
With the poor clients’ basic information archival experi-
ences of healthcare facilities in the study area, tracing the 
addresses of the other groups who have taken the vaccine 
(elderlies with chronic illnesses) was hardly possible for 
the researchers. Consequently, the survey populations of 
the present study are all healthcare workers in Southern 
Ethiopia that have taken the first round of COVID-19 
vaccine. A multi-stage cluster sampling technique was 
used to draw the sample of healthcare workers in 
Southern Ethiopia. In order to determine the sample size, 
the researchers applied Cochran’s (1977) formula for cal-
culating sample size of unknown population as:

n¼
z2 � p 1 � pð Þ

e2 ; ¼ 1:962 � 0:5 1 � 0:5ð Þ=0:052 ¼ 384 

Where, n is the sample size, z is the selected critical value 
of desired confidence level, p is the estimated proportion 
of an attribute that is present in the population. Then, the 
final sample units were chosen on the basis of probability 
proportionate to size sampling technique. The major inclu-
sion criteria to participate in the study were taking the 

first- round of COVID-19 vaccine and willingness to be 
included in the survey. Healthcare workers who have not 
taken the first- round of COVID-19 vaccine for various 
reasons and those that were not willing to participate in the 
study were excluded.

Research Method
A survey research method was used to generate primary 
data in which a self-administered questionnaire was 
designed and randomly distributed to a sample of health-
care workers serving in various private, public, charity and 
other types of healthcare facilities in Southern Ethiopia. 
Before the final questionnaire was duplicated and distrib-
uted, we have tested its validity on 30 healthcare workers 
in Wolaita Sodo town. After receiving feedback and mak-
ing all the necessary corrections, we duplicated the ques-
tionnaire proportional to the calculated sample size after 
considering a 5% non-response rate. Finally, after obtain-
ing consent, trained data collectors distributed the ques-
tionnaires to healthcare workers working in Wolaita Sodo, 
Hawassa, Boditi, Areka, and Yirgalem towns of Southern 
Ethiopia.

Instrumentation
The questionnaire that served as an instrument of data 
collection in our research was partly taken from the studies 
of Zewude et al.24 and was adapted to the purpose at hand 
while most other questions were developed by the 
researchers. The questionnaire has two main sections: 
questions related to the socio-demographic characteristics 
of respondents and questions aimed at assessing research 
participants’ attitude and experiences of implementing the 
personal protective behavioral recommendations. The first 
section of the tool comprises variables such as sex, age, 
education, occupation, marital status, and the presence of 
children. In addition, this part also includes questions that 
aim at measuring respondents’ perceptions of COVID-19 
and their previous contact or experience with the disease. 
For instance, respondents were asked their perception 
regarding whether COVID-19 causes severe illnesses, if 
they know someone who was ever infected by or died of 
COVID-19, and whether they believe that they can be 
infected by COVID-19, their belief about the likelihood 
of dying from COVID-19, all with response categories of 
(1) Yes, and (2) No.

The next section of the questionnaire aimed at measur-
ing respondents’ experiences in practicing the common 
personal protective behavioral recommendations. The 
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main purpose of the section was to compare healthcare 
workers’ level of compliance with the recommended 
safety measures before and after taking the first round of 
COVID-19 vaccine and to measure the changes (if any) in 
the compliance between the before and after of taking the 
vaccine. It involves questions such as “Do you regularly 
wear a mask?”, “Have you been regularly wearing a mask 
before taking the first round of COVID-19 vaccine?”, 
“How do you evaluate your experience of wearing 
a mask after taking the first round COVID-19 compared 
to your situation prior to taking the vaccine?”, “Do you 
frequently wash your hands after touching objects?”, “Do 
you regularly wear a mask after taking the first round of 
COVID-19 vaccine?”, all with response categories of 
“yes” and “no”. Moreover, the section also includes ques-
tions that intend to assess the extent to which respondents 
believe in the effectiveness of the protective behavioral 
recommendations. For instance, we have asked respon-
dents “Do you believe that a mask can prevent the trans-
mission of COVID-19?”, and “Do you believe that 
cleaning hands immediately after touching any object can 
prevent COVID-19?” with response categories of “yes” 
and “no”. Furthermore, with expectation of non- 
compliance to the behavioral recommendations, potential 
reasons for such non-compliance were also included in the 
section.

Method of Data Analysis
The data were first checked for completeness. 
Questionnaires that were correctly filled were inserted 
into SPSS software. Then, data analysis was conducted 
using statistical techniques, including percentages, fre-
quency distributions, and logistic regression analysis. 
Using descriptive statistics, we presented data regarding 
the frequency and percentage distribution of responses 
pertaining to respondents’ socio-demographic character-
istics, level of compliance to the protective behavioral 
recommendations, reasons for non-compliance, and 
beliefs about the protective behavioral recommendations. 
The logistic regression test was used to examine the 
association between the socio-demographic characteris-
tics of respondents and their compliance to the protective 
behavioral recommendations. In an attempt to avoid 
multicollinearity, the variables for the regression analysis 
were selected after calculating correlation coefficients 
for all pairs of predictor variables.

Results
The mean age of respondents is 32.1 (SD = 7.45). 
According to the data presented in Table 1, the majority 
of the research participants are females (51.7%) and males 
constitute 48.3%. Moreover, 70.8% of respondents are 
married and most (63.1%) of them reported to have chil-
dren. In addition, the educational status of research parti-
cipants reveals that 62.7% of them are BA/BSC Degree 
holders, followed by college diploma graduates (24.6%). 
Furthermore, the occupational distribution of respondents 
shows that nurses (40.3%), health officers (17.8%), phar-
macists (11.9%) and administrative staff (11.4%) respec-
tively have the highest percentage in the distribution. It is 
also shown that 47.5% of the research participants work in 
publicly owned healthcare organizations followed by those 
working in charity organizations (38.1%). According to 
the data, 74.6% of the respondents disclosed that they 
know someone ever infected by COVID-19, 47% know 
someone who died from COVID-19, 52.1% of them think 
that they are likely to be infected by COVID-19, 77.5% 
think that COVID-19 causes a severe illness, and 39% of 
the respondents believe that they are not likely to die if 
infected by COVID-19.

Changing Patterns of Compliance with 
Protective Behavioral Recommendations
Data presented in Table 2 show the attitude and changing 
patterns of healthcare workers’ compliance with the pro-
tective behavioral recommendations before and after 
receiving the first round of COVID-19 vaccine. 
Accordingly, 95.8% of respondents believe that wearing 
a mask prevents the transmission of COVID-19 while 
78.9% reported that they would regularly wear a mask. 
In addition, 30.5% of the healthcare workers disclosed 
a decreasing experience of wearing a mask after taking 
the first round of COVID-19 vaccine. Furthermore, 97.5% 
of respondents believe that cleaning hands immediately 
after touching objects would help to prevent COVID-19. 
While 88.6% of healthcare workers reported to wash their 
hands after touching objects, 30.1% revealed that their 
experience of regularly washing hands has decreased 
after taking the first round of COVID-19 vaccine. 
Moreover, 91.5% of respondents clean their hands with 
disinfectants where there is no access to water and soap. It 
is also found that the experience of cleaning hands with 
disinfectants has decreased after taking the first round of 
COVID-19 vaccine for 30.5% of respondents. Above all, 
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31.4% of healthcare workers disclosed an overall decreas-
ing trend of compliance with the protective behavioral 
recommendations whereas 45.3% reported that it remained 
unchanged even after taking the first round of COVID-19 
vaccine.

The data presented in Table 3 show the changing 
patterns of compliance with the protective behavioral 
recommendations among the healthcare workers. 
According to the data, we have found a change, character-
ized by decreasing trends, in compliance with most ele-
ments of the protective behavioral recommendations after 
receiving the first round of COVID-19 vaccine. For 
instance, healthcare workers who have been always wear-
ing mask before receiving the first round of the vaccine 
were 203 (86%) which decreased to 155 (65.7%) after 
taking the vaccine. Similarly, we have found a change in 
regular hand hygiene practices from its previous 76.3% 
level before taking the vaccine to 50% after taking the first 
round of COVID-19 vaccine. In addition, practices of 
covering one’s mouth and nose with flexed elbow or tissue 
when coughing or sneezing has decreased from its rela-
tively better level (52.5%) before taking the vaccine to 
49.6% after the vaccine. Furthermore, participation in 
mass events on a regular basis has increased from 24.6% 
before receiving the vaccine to 26.3% after taking the 
vaccine.

Table 4 contains data pertaining to the distribution of 
respondents in terms of reasons for not complying with the 
various personal protective behavioral recommendations. 
It is found that the main reason of respondents for not 
regularly wearing a mask is its inconvenience (60%), 
followed by the need to appear indifferent because most 
people around the respondents do not wear a mask 
(38.5%), and cannot afford buying one due to its cost 
(15.4%). Moreover, lack of access to water/soap has 
been found to be the major reason (40.5%) for the health-
care workers not to frequently wash hands after touching 

Table 1 Socio-Demographic Characteristics of Respondents

Variables Categories Frequency 
(%)

Sex Male 114 (48.3%)
Female 122 (51.7%)

Marital status Never married 61 (25.8%)
Married 167 (70.8%)
Divorced 5 (2.1%)

Widowed 3 (1.3%)

Having children Yes 149 (63.1%)
No 87 (36.9%)

Educational status Never 

attended 
school

2 (0.8%)

Primary school 
(1–8)

10 (4.2%)

Secondary 

school (9–12)

2 (0.8%)

College 

diploma

58 (24.6%)

BA/BSC 
Degree

148 (62.7%)

MA/MSc 

Degree & 
above

16 (6.8%)

Occupational status Medical doctor 20 (8.5%)
Health officer 42 (17.8%)

Administrative 

staff

27 (11.4%)

Nurse 95 (40.3%)

Pharmacist 28 (11.9%)

Medical 
laboratory 

technician

12 (5.1%)

Security 7 (3%)
Janitor 5 (2.1%)

Type of organization in which 

respondents are currently working

Public 112 (47.5%)
Private 34 (14.4%)

Charity 90 (38.1%)

Do you know someone ever 

infected by COVID-19?

Yes 176 (74.6%)
No 60 (25.4%)

Do you know someone who died 

of COVID-19?

Yes 111 (47%)
No 125 (53%)

Do you think you can be infected 

by COVID-19?

Yes 123 (52.1%)
No 113 (47.9%)

Do you think COVID-19 causes 

a severe illness?

Yes 183 (77.5%)
No 53 (22.5%)

(Continued)

Table 1 (Continued). 

Variables Categories Frequency 
(%)

Do you think you are likely to die if 

infected by COVID-19?

Yes 92 (39%)
No 144 (61%)

Total 236 (100%)
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Table 2 Patterns of Compliance with Protective Behavioral Recommendations Before and After Taking the First- Round of COVID-19 
Vaccine

Variables Categories Frequency 
(%)

Do you believe that a mask can prevent the transmission of COVID-19? Yes 226 (95.8%)

No 10 (4.2%)

Do you regularly wear a mask? Yes 186 (78.9%)

No 50 (21.2%)

Have you been regularly wearing a mask before taking the first- round of COVID-19 vaccine? Yes 206 (87.3%)

No 30 (12.7%)

How do you evaluate your experience of wearing a mask after taking the first round of COVID-19 
vaccine compared to your situation prior to taking the vaccine?

Increased 44 (18.6%)

Decreased 72 (30.5%)

Unchanged 114 (48.3%)

Cannot recognize the 
difference

6 (2.5%)

Do you believe that cleaning hands immediately after touching any object can prevent COVID-19? Yes 230 (97.5%)

No 6 (2.5%)

Do you frequently wash your hand after touching objects? Yes 209 (88.6%)

No 27 (11.4%)

Have you been regularly washing your hands before taking the first round of COVID-19 vaccine? Yes 215 (91.1%)

No 21 (8.9%)

How do you evaluate your experience of regularly washing your hands after taking the first round of 
COVID-19 vaccine compared with your experience prior to taking the vaccine?

Increased 49 (20.8%)

Decreased 71 (30.1%)

Unchanged 113 (47.9%)

Cannot recognize the 
difference

3 (1.3%)

Where you cannot get access to water and soap, do you clean your hands with disinfectants after taking 
the first round of COVID-19 vaccine?

Yes 216 (91.5%)

No 20 (8.5%)

How do you evaluate your experience of cleaning your hands with disinfectants after taking the first 

round of COVID-19 vaccine compared with your experience prior to taking the vaccine?

Increased 43 (18.2%)

Decreased 72 (30.5%)

Unchanged 112 (47.5%)

Cannot recognize the 

difference

9 (3.8%)

(Continued)
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objects, followed by the use of chemical disinfectants as 
a preferred alternative (27%), and the belief that the first 
round of COVID-19 vaccine is sufficient to prevent infec-
tion (16.2%). Furthermore, lack of access to hand saniti-
zer/alcohol (27.6%), practices of avoiding touching objects 
having the potential of transmitting COVID-19 (24.1%), 
and the belief that the first round of COVID-19 vaccine is 
sufficient to prevent infection (20.7%) have been found to 
be the main reasons for the healthcare workers not clean-
ing their hands with disinfectants after touching objects 
during the periods after receiving the first round of 
COVID-19 vaccine.

Factors Associated with Compliance with 
Protective Behavioral Recommendations
The results of binary logistic regression analysis presented 
in Table 5 show the factors associated with the practices of 
regular mask wear among healthcare workers. The find-
ings reveal that respondents’ compliance with regular 
wearing of a mask is significantly associated with the sex 
of respondents (OR = 3.165, P<0.05; 95% CI: 1.186– 
8.448), the type of organization in which they are currently 
working (OR = 3.553, P<0.05; 95% CI: 1.185–10.647), 
knowing someone ever infected by COVID-19 (OR = 
0.091, P<0.001; 95% CI: 0.030–0.275), and the belief 
that COVID-19 causes a severe illness (OR = 0.249, 
P<0.05; 95% CI: 0.299–2.615). In other words, females, 
healthcare workers serving in public healthcare organiza-
tions, those that are exposed to someone ever infected by 
COVID-19, and healthcare workers who believe that they 

would die if infected by COVID-19 are more likely to 
regularly wear a mask.

Discussion
Under the circumstances of the developing countries such 
as Ethiopia where access to COVID-19 vaccine for every 
citizen is difficult to achieve, the most important way to 
control the disease among the population is regularly 
maintaining hand hygiene and regular wearing of face 
masks, among other things.26 In response to the outbreak 
and spread of COVID-19, countries across the world have 
been implementing all the recommended safety measures 
to contain the spread of the virus.5,27 The absence of an 
established set of drugs to manage the already infected 
patients25 further increases the importance of using these 
safety measures. Nevertheless, regardless of the advoca-
cies made by the media and numerous organizations about 
the need for preventing the spread of the pandemic includ-
ing the various ways of transmission, there still exists 
a gap as far as compliance to regular implementation of 
the preventive mechanisms within communities is 
concerned.28 The purpose of the present research was to 
examine the changes in the patterns of compliance among 
healthcare workers after taking the first round of COVID- 
19 vaccine.

The results of the study indicated that 78.9% of health-
care workers reported that they would regularly wear 
a mask. In addition, 30.5% of the healthcare workers 
disclosed a decreasing experience of wearing a mask 
after taking the first round of COVID-19 vaccine. While 

Table 2 (Continued). 

Variables Categories Frequency 
(%)

How do you generally evaluate your overall trends of complying with the protective behavioral 

recommendations against COVID-19 after taking the first round of the vaccine?

Increased 47 (19.9%)

Decreased 74 (31.4%)

Unchanged 107 (45.3%)

Cannot recognize the 

difference

8 (3.4%)

After taking the first round of COVID-19 vaccine, have you started to feel secure from being infected by 

COVID-19?

Yes 188 (79.7%)

No 48 (20.3%)

Do you think the feeling of security you developed after receiving the first round of COVID-19 vaccine 
has affected your previous caution against COVID-19?

Yes 97 (41.1%)

No 139 (58.9%)
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88.6% of healthcare workers reported to wash their hands 
after touching objects, 30.1% revealed that their experi-
ence of regularly washing hands has decreased after taking 
the first round of COVID-19 vaccine. Moreover, 91.5% of 
respondents clean their hands with disinfectants where 
there is no access to water and soap. In this regard, the 
findings of the present research are different from the 
findings of Hailu et al.7 who found low compliance to 
occupational health safety measures among healthcare 
workers in North Showa of Ethiopia. In addition, Gralton 
et al.23 found that intention to use a facemask was poor for 

care in single rooms but improved when patient contact is 
expected and when entering into multi-bed rooms in which 
perceived protectiveness of pre-exposure prophylaxis, vac-
cination, and a minimum 1 meter risk zone predicted 
facemask use among healthcare workers. On the other 
hand, Derksen et al.16 found frequent shortage of water, 
the presence of a culture promoting tolerance of dirtiness 
by the community, and healthcare organizational culture to 
be the factors affecting the safety of healthcare workers.

The results have also shown that the main reason of 
respondents for not regularly wearing a mask is its 

Table 3 Changing Patterns of Compliance with Protective Behavioral Recommendations Before and After Taking the First Round of 
COVID-19 Vaccine

Variables/Questions Categories Frequency (%)

Before After

Wearing a (medical) mask Always 203 (86%) 155 (65.7%)
Occasionally 33 (14%) 80 (33.9%)

Never – 1 (0.4%)

Frequent hand hygiene (use hand sanitizers, recurrent washing of hands with soaps, etc.) Always 180 (76.3%) 118 (50%)
Occasionally 56 (23.7%) 117 (49.6%)
Never – 1 (0.4%)

Keeping adequate (up to 2 meters) physical distance Always 57 (24.2%) 35 (14.8%)
Occasionally 137 (58.1%) 150 (63.6%)

Never 42 (17.8%) 51 (21.6%)

Keeping a mask clean (by washing or replacing it with a new one) Always 211 (89.4%) 205 (86.9%)
Occasionally 24 (10.2%) 29 (12.3%)
Never 1 (0.4%) 2 (0.8%)

Covering mouth and nose with flexed elbow or tissue when coughing or sneezing Always 124 (52.5%) 117 (49.6%)
Occasionally 106 (44.9%) 111 (47%)

Never 6 (2.5%) 8 (3.4%)

Staying at home when feel sick/symptomatic Always 84 (35.6%) 86 (36.4%)
Occasionally 102 (43.2%) 101 (42.8%)

Never 50 (21.2%) 49 (20.8%)

Shaking hands with any person Always 25 (10.6%) 25 (10.6%)
Occasionally 119 (50.4%) 122 (51.7%)

Never 92 (39%) 89 (37.7%)

Touching one’s face (i.e., eyes, nose, and mouth) Always 11 (4.7%) 10 (4.2%)
Occasionally 162 (68.6%) 158 (66.9%)

Never 63 (26.7%) 68 (28.8%)

Eating raw/fresh foods (raw meat, vegetables, etc.) before cooking or washing Always 12 (5.1%) 14 (5.9%)
Occasionally 115 (48.7%) 102 (43.2%)

Never 109 (46.2%) 120 (50.8%)

Participating in mass events (attending religious/cultural rituals, business/work meetings, social 

gatherings, etc.)

Always 58 (24.6%) 62 (26.3%)
Occasionally 168 (71.2%) 168 (71.2%)

Never 10 (4.2%) 6 (2.5%)
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Table 4 Reasons for Not Complying with the Protective Behavioral Recommendations After Receiving the First- Round of COVID-19 
Vaccine

Responses Percent of Cases

N Percent

1. Reasons for not regularly wearing a mask after taking the first round of COVID-19 vaccine

I believe that the first round of COVID-19 vaccine is sufficient to prevent infection 8 7.1% 12.3%

Due to its inconvenience/discomfort 39 34.8% 60.0%

I just want to appear indifferent because most people around me do not wear a mask 25 22.3% 38.5%

I cannot afford to buy one because of its cost 10 8.9% 15.4%

I do not believe that a mask can prevent infection 9 8.0% 13.8%

I do not believe that COVID-19 really exists 2 1.8% 3.1%

I believe that I have adequate natural immunity 1 0.9% 1.5%

I believe that I am not at risk of being infected by COVID-19 5 4.5% 7.7%

I believe that I can easily withstand the illness if infected by the disease 2 1.8% 3.1%

Lack of adequate information about it 3 2.7% 4.6%

COVID-19 is not that serious a concern in my work or residential area 1 0.9% 1.5%

Other reasons 1 0.9% 1.5%

No reason 6 5.4% 9.2%

Total 112 100.0% 172.3%

2. Reasons for not frequently washing hands after taking the first round of COVID-19 vaccine

I believe that the first round of COVID-19 vaccine is sufficient to prevent infection 6 10.2% 16.2%

Lack of access to water/soap 15 25.4% 40.5%

I avoid touching of objects from the outset 5 8.5% 13.5%

I do not believe that COVID-19 really exists 1 1.7% 2.7%

I do not believe that washing hands can prevent infection 2 3.4% 5.4%

Because I use chemical disinfectants instead of washing my hands 10 16.9% 27.0%

I believe that I am not at risk of being infected by COVID-19 2 3.4% 5.4%

I believe that I can easily withstand the illness if infected by the disease 3 5.1% 8.1%

Reasons related to belief/religion 2 3.4% 5.4%

COVID-19 is not that serious a concern in my work or residential area 2 3.4% 5.4%

Other reasons 3 5.1% 8.1%

No reason 8 13.6% 21.6%

Total 59 100.0% 159.5%

3. Reasons for not cleaning hands with disinfectants after taking the first round of COVID-19 vaccine

I believe that the first round of COVID-19 vaccine is sufficient to prevent infection 6 18.2% 20.7%

Lack of access to hand sanitizer/alcohol 8 24.2% 27.6%

(Continued)
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inconvenience (60%), followed by the need to appear 
indifferent because most people around the respondents 
do not wear mask (38.5%), and cannot afford buying 
one due to its cost (15.4%). Moreover, lack of access to 
water/soap has been found to be the major reason 
(40.5%) for the healthcare workers not to frequently 
wash hands after touching objects, followed by the use 
of chemical disinfectants as a preferred alternative 
(27%), and the belief that the first round of COVID-19 
vaccine is sufficient to prevent infection (16.2%). 
Derksen et al.16 found longstanding water scarcity, tol-
erance of dirtiness by the community, and healthcare 
organizational culture to be the major barriers to com-
pliance with protective behavioral recommendations 
among obstetric healthcare workers. Diwan et al.17 

added high workload, scarcity of resources, lack of 
scientific information, and the perception that priority 
is not given to hand hygiene either at an individual or 
institutional level serving as barriers to maintaining 
good hand hygiene among healthcare workers in rural 
India. Boti et al.18 identified various institutional, cul-
tural, social, and personal barriers, including negligence, 
inadequate training for healthcare workers, and poor 
supportive supervision hindering the effective imple-
mentation of public health measures for containing the 
fast spread of COVID-19 in Southern Ethiopia. Moore 
et al.15 noted that organizational circumstances, such as 
a positive safety climate is associated with increased 
healthcare workers’ adherence to universal precautions 
against SARS and other respiratory pathogens and sug-
gested that providing rigorous training to healthcare 

workers can serve as an effective tool in changing 
their behavior.

The results of binary logistic regression analysis reveal 
that respondents’ compliance with regular wearing of 
a mask is significantly associated with the sex of respon-
dents (OR=3.165, P<0.05; 95%CI: 1.186–8.448), the type 
of organization in which they are currently working 
(OR=3.553, P<0.05; 95%CI: 1.185–10.647), knowing 
someone ever infected by COVID-19 (OR=0.091, 
P<0.001; 95%CI: 0.030–0.275), and the belief that 
COVID-19 causes a severe illness (OR=0.249, P<0.05; 
95%CI: 0.299–2.615). Derksen et al.16 found an increasing 
compliance and adaptation to hand hygiene behavior 
among obstetric healthcare workers in Germany to prevent 
COVID-19 pandemic where the intention to sanitize hands 
is significantly associated with health workers’ level of 
self-efficacy. On the other hand, Marjadi et al.20 uncovered 
that compliance to hand hygiene practices among rural 
Indonesian healthcare workers is poor and when it is 
done, it is more likely to be undertaken after direct contact 
with patients. Furthermore, Diwan et al.17 found high but 
varying among groups self-reported practices of hand 
hygiene among healthcare workers in rural India where 
previous training on the topic determines the level of self- 
reported practice of hand hygiene. DeJoy et al.19 argues 
that the effort of minimizing the risks of exposure to 
pathogens among healthcare workers requires a system- 
level perspective. Marjadi et al.20 stressed the need for 
interventions that focus on long-term community educa-
tion to successfully protect healthcare workers from infec-
tion and fatalities.

Table 4 (Continued). 

Responses Percent of Cases

N Percent

I avoid touching of objects from the outset 7 21.2% 24.1%

I believe that I have adequate natural immunity 3 9.1% 10.3%

Lack of adequate information 1 3.0% 3.4%

Reasons related to belief/religion 2 6.1% 6.9%

COVID-19 is not that serious a concern in my work or residential area 1 3.0% 3.4%

No reason 5 15.2% 17.2%

Total 33 100.0% 113.8%
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Conclusion
The aim of the study was to assess the changes in com-
pliance with the protective behavioral recommendations 
after taking the first round of COVID-19 vaccine among 
healthcare workers in Southern Ethiopia. Although the 
level of compliance has remained unchanged among 

most healthcare workers, we have also found significant 
reductions in adherence to the usual protective mechan-
isms which have emanated from excessive reliance on the 
immunizing power of the first round of COVID-19 vac-
cine, the lack of access to water and soap in and around 
the healthcare facilities, the presence of inconvenience 

Table 5 Coefficients of Binary Logistic Regression Showing Association Between Regular Mask Wearing Practices and Socio- 
Demographic Characteristics

Variables Categories Do You Regularly Wear 
a Mask?

P value OR 95% CI

Yes No Total

Sex Male 79 35 114 0.021* 3.165 1.186–8.448
Female 107 15 122
Total 186 50 236

Have children Yes 118 31 149 0.731 1.309 0.281–6.094
No 68 19 87

Total 186 50 236

Occupation Medical doctor 18 2 20 0.859 0.757 0.035–16.161
Health officer 28 14 42
Administrative staff 23 4 27

Nurse 82 13 95

Pharmacist 22 6 28
Security 0 7 7

Janitor 3 2 5

Medical laboratory 10 2 12
Total 186 50 236

Organization Public 86 26 112 0.024* 3.553 1.185–10.647
Private 23 11 34

Charity 77 13 236

Know someone infected by COVID-19 Yes 150 26 176 0.000*** 0.091 0.030–0.275
No 36 24 60
Total 186 50 236

Know someone who died of COVID-19 Yes 91 20 111 0.081 2.800 0.879–8.917
No 95 30 125

Total 186 60 236

Perceived susceptibility to COVID-19 Yes 103 20 123 0.977 1.016 0.345–2.996
No 83 30 113
Total 186 50 236

Perceive COVID-19 causes severe illness Yes 153 30 183 0.041* 0.249 0.066–0.944
No 33 20 53

Total 186 50 236

Belief about the likelihood of dying from COVID-19 Yes 72 20 92 0.824 0.884 0.299–2.615

No 114 30 144
Total 186 50 236

Notes: ***P<0.001; *P<0.05. 
Abbreviations: OR, Odds Ratio; CI, Confidence Interval.
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related to wearing a mask, the need for appearing indiffer-
ent among the non-complying crowd, and the lack of 
access to hand sanitizers among the healthcare workers. 
Moreover, the study has also found that being a female 
healthcare worker, serving in public healthcare organiza-
tions, being exposed to someone ever infected by COVID- 
19, and believing that one would die if infected by 
COVID-19 significantly determine healthcare workers’ 
tendency of regularly wearing a mask. Therefore, autho-
rities in charge of managing the healthcare facilities should 
work to make most, if not all, the necessary personal 
protective equipment accessible to the healthcare workers. 
In addition to the reports of the healthcare workers, our 
field observation during data collection has made it clear 
that access to water in most Ethiopian healthcare organiza-
tions is difficult and that this creates barriers to maintain-
ing sanitation. It is therefore important that continuous 
water supply be made for the healthcare facilities.
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