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Background: Elders and patients with chronic diseases are more vulnerable to coronavirus disease 2019 (COVID-19) infection. In
Ethiopia, these groups of people are given vaccination priorities amongst others. However, there is limited information on the
acceptance of COVID-19 vaccine among patients with chronic diseases. Therefore, this study aimed to assess the acceptance of
COVID-19 vaccine and associated factors among patients with chronic diseases visiting public hospitals in West Guji zone (Ethiopia).
Methods and Materials: Facility-based cross-sectional study was employed among 408 chronic disease patients visiting two public
hospitals in Ethiopia from September to October 2021. Data was collected using structured questionnaire. Multivariable logistic
regression was computed to identify factors associated with acceptance of COVID-19 vaccine. Independent variables with p-value less
than 0.05 were considered statistically significantly associated with the acceptance of COVID-19 vaccine.
Results: The acceptance of COVID-19 vaccine among patients with chronic diseases was 39.5% (95% CI: 35–44). Factors positively
associated with the acceptance of COVID-19 vaccine were age ≥40 years (AOR = 2.84; 95% CI: 1.53–5.28), urban residence (AOR =
0.6; 95% CI: 0.38–0.95), having upper respiratory tract infection (AOR = 1.32; 95% CI: 1.03–2.8), previous COVID-19 infection
(AOR = 2.1; 95% CI: 1.22–3.47), having health insurance (AOR = 2.55; 95% CI: 1.23–5.28), those not drinking alcohol (AOR = 1.95;
95% CI: 1.24–3.06), those not chewing Khat (AOR = 2.01; 95% CI: 1.27–3.2), and having good knowledge (AOR = 1.55; 95% CI:
1.03–2.87) and positive attitude (AOR = 2.05; 95% CI: 1.26–3.33) towards the vaccine.
Conclusion: The overall proportion of COVID-19 vaccine acceptance is low among patients with chronic diseases. Therefore, to
improve the acceptance of COVID-19 vaccine, the government and health professionals should provide continuous health education.
Keywords: COVID-19, vaccine acceptance, chronic disease, Ethiopia

Introduction
Coronavirus disease 2019 (COVID-19) is one of the viral diseases affecting human respiratory system.1–3 It is
transmitted mainly through respiratory droplets that are released from an infected person while sneezing, coughing,
and talking.4 As of 8 February 2022, it affected more than 398 million people and caused 5.7 million deaths globally.5 In
Africa, over 10.9 million cases and 241,723 deaths were reported as of 8 February, 2022. Similarly, till this period, there
were 466,677 confirmed cases and 7373 deaths in Ethiopia.6

Although the virus is infecting all age groups, elders and patients living with chronic diseases, such as hypertension,
tuberculosis, cardiac disease, lung disease, cancer, and diabetes, are almost five times more likely to develop severe
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COVID-19 illnesses and deaths.7,8 To curb the transmission of this pandemic, different prevention and control measures,
including social distancing, wearing face masks, proper hand washing with soap, and staying at home, are being
applied.8,9 In spite of the implementation of different prevention and control methods, the transmission is not decreasing
substantially.10 Hence, development of other effective control method, particularly vaccination, is becoming a significant
protective measure against COVID-19 transmission.10–12 Accordingly, as of 28 September 2021, approximately 104
vaccines have been tested in human clinical trials, of which 46 in phase II and 35 in phase III clinical trials.13

However, the acceptance of these vaccines varied from place to place. For instance, a study conducted in northeast Ethiopia
by Berihun et al has reported about 59.4% acceptance of COVID-19 vaccine among patients with chronic diseases.14 Other
studies performed in northwest Ethiopia, Arab world, and France also reported an acceptance rate of 54.8%17, 62.4%,9 and
65.6%,15 respectively. Higher acceptance rates were also indicated in China (91.3%)19 and Indonesia (93.3%).25 Age, gender,
educational level, income, and knowledge were found to be associated with vaccine acceptance.9,14,16–18,24

In Ethiopia, the government has given vaccination priority for the elders and patients with chronic diseases. However,
the acceptance of COVID-19 vaccine is reported to be low among patients with chronic diseases,14 which could lead to
the loss of many lives since they are more vulnerable to COVID-19 infection. Except for few studies, there is limited
evidence that shows the level of acceptance of COVID-19 vaccine and its determinant factors in Ethiopia. Therefore, this
study aimed to assess the acceptance of COVID-19 vaccine and associated factors among patients with chronic diseases
visiting public hospitals in West Guji zone (Ethiopia). The findings of this study could help suggest priorities of
intervention so as to reduce the spread of COVID-19 in Ethiopia and other similar developing countries.

Methods and Materials
Study Design, Period, and Setting
Facility-based cross-sectional study design was employed among 408 patients with chronic diseases who were visiting
public hospitals in southern Ethiopia from September to October 2021. The study was conducted on two public hospitals
located in West Guji zone, namely Bule Hora teaching hospital and Malka Soda hospital. In West Guji zone, there are
three public hospitals which serve more than three million people.

Source and Study Population
All patients with chronic diseases who were visiting the public hospital of West Guji zone were the source population,
whereas all patients with chronic diseases who were visiting the randomly selected public hospitals during the data
collection time were the study population.

Inclusion and Exclusion Criteria
All patients with chronic diseases who were attending the public hospitals in West Guji zone were included, whereas
those who were seriously ill, not volunteer to participate, and under 18 years old were excluded from the study.

Sample Size Determination
The sample size was computed using a single population proportion formula21

n ¼
n ¼ Zα=2ð Þ

2p 1 � pð Þ

d2

Where, “Zα/2” = 1.96, “p” = 59.4%, and “d” -margin of error = 5.0%. “p” is the proportion of COVID-19 vaccine
acceptance among patients with chronic diseases which was taken from a study done in Amhara region.14 Accordingly,
the calculated sample size becomes 371 and by adding a 10% of non-response rate, the final sample size becomes 408.

Sampling Techniques and Procedure
From the three public hospitals inWest Guji zone, two public hospitals (Bule Hora teaching hospital andMalka Soda hospital)
were randomly selected by using a lottery method. According to the reports obtained from registration records, about 1457
chronic disease patients of different cases were registered for follow-up in the selected hospitals at the time of the study. Of the
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total 1457 patients, 569 were scheduled to be present between 1st September, 2021 and 30th October, 2021 for care or
pharmacy pick-ups, and hence fulfilled the inclusion criteria. Proportional allocation was thenmade considering the number of
patients in each hospital. Accordingly, 217 patients with chronic diseases from Bule Hora teaching hospital and 191 patients
from Malka Soda hospital were interviewed. A simple random sampling technique was used to select the study participants.

Operational Definitions
The dependent variable, acceptance of COVID-19 vaccine, was measured using “Yes” or “No” questions. Comprehensive
knowledge towards COVID-19 vaccine was computed considering seven knowledge-related questions. The correct answer
for each itemwas scored “1” and the incorrect answer was scored “0.” Accordingly, patients who scored above the mean value
(4.1) were taken as having good knowledge, while those who scored below the mean value (4.1) were considered as having
poor knowledge. Similarly, the attitude of the respondents towards COVID-19 vaccine was computed using six attitude-
related questions. The correct answer for each item was scored “1” and the incorrect answer was scored “0.” Accordingly,
respondents who scored above the mean value (3.2) were considered as having positive attitude and vice versa.

Data Collection Method and Quality Control
The data was collected using a structured questionnaire which was adapted from different published articles.9,14,20,22–25

The questionnaire was prepared in English, translated to local language, and then translated back to English. The internal
consistency of the questionnaire was checked using Cronbach’s alpha coefficient and was found to be 0.85. Pre-test was
conducted in Karca public hospital (n = 21) and amendment was made before the actual data collection. Face-to-face
interview was used as a means of data collection. Three nurses and two supervisors (health officers) were recruited for
data collection. The completeness and consistency of the data was checked daily by the supervisors. In addition, to ensure
accuracy, 5% of the data was double-entered.

Data Management and Statistical Analysis
The collected data was checked, coded, and entered into EpiData version 3.1 and exported to SPSS version 25.0 for data
cleaning and analysis. Logistic regression analyses (bivariate and multivariable logistic regression) were carried out to
analyze the data. In the bivariate analysis, variables with p-value ≤0.25 were retained for the multivariable logistic
regression analysis. Multivariable logistic regression was computed to identify significant factors associated with the
acceptance of COVID-19 vaccine. Variables with p-value <0.05 were considered to be significantly associated with the
acceptance of COVID-19 vaccine. Hosmer Lemeshow test26 with a p-value of 0.157 indicated that the model was fit.

Ethical Considerations
The study complies with the declaration of Helsinki. All procedures, including ethical approval and research permission, were
performed in accordance with national standards, guaranteeing the anonymity of the respondents. Ethical approval (BHU/IH
3015/2/2013) was obtained from the Ethical Review Committee of the Institute of Health, Bule Hora University. Besides,
written consent was obtained from the heads of the selected hospitals. In addition, respondents were informed about the
purpose of the study, and their informed consent was obtained. The respondents’ right to refuse or withdraw from the study
was fully maintained, and the information provided by each respondent was kept strictly confidential.

Results
Socio-Demographic Characteristics
A total of 408 respondents have participated, giving a response rate of 100%. More than one-third (42.6%) of the
respondents were within the age group of 30–39 years, and the slight majority of the study participants were male (n =
210, 51.5%). More than three-fourths (77.2%) of the study participants had no previous COVID-19 infection and 99.5%
of the patients with chronic diseases had no family death due to COVID-19. Again, more than three-fourths (85.8%) of
the patients had health insurance. Regarding the types of chronic diseases, majority (121, 29.7%) of the study participants
had TB diseases followed by HIV (110, 27%) (Table 1).
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Table 1 Socio-Demographic Characteristics of Patients with Chronic Disease (September to October, 2021)

Variables Categories Frequency (n) Percentage (%)

Age (years) 20–29 152 37.2

30–39 174 42.6

≥40 and above 82 20.2

Sex Female 198 48.5

Male 210 51.5

Religion Orthodox 109 26.7

Protestant 173 42.4

Muslim 91 22.3

Wakefata 35 8.6

Marital status Single 134 32.8

Married 235 57.6

Divorced 39 9.6

Educational status Cannot read and write 205 50.2

Elementary (1–8 grade) 118 28.9

High school (9–12 grade) 77 18.9

Diploma and above 8 2

Occupation Farmers 205 50.2

Merchants 150 36.8

Government employees 35 8.6

Others* 18 4.4

Residence Urban 208 51

Rural 200 49

Previous COVID-19 infection Yes 93 22.8

No 315 77.2

Family death due to COVID-19 Yes 2 0.5

No 406 99.5

Types of chronic disease TB 121 29.7

HIV 110 27

Heart disease 56 13.7

URTI 79 19.4

Diabetes 42 10.3

Do you have information about COVID-19
vaccine

Yes 294 72.1

No 114 27.9

(Continued)
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Willingness to Accept COVID-19 Vaccine
In the current study, only 161 (39.5%, 95% CI: 35–44) of the patients with chronic diseases were willing to accept
COVID-19 vaccination.

Knowledge of the Study Participants Towards COVID-19 Vaccine
More than one-third (161, 39.6%) of the study patients with chronic diseases had good knowledge about COVID-19
vaccine. Two-thirds (270, 66.2%) of the respondents knew COVID-19 vaccine could reduce the risk of virus infection
and less than two-thirds (237, 58.1%) of patients knew COVID-19 vaccination has started in Ethiopia (Table 2).

Attitude of the Study Participants Towards COVID-19 Vaccine
Only about one-third (144, 35.3%) of the participants had positive attitude towards COVID-19 vaccine. On top of that,
more than half (229, 56.1%) of the respondents believed COVID-19 vaccine had side effects. Despite this, 217 (53.2%)
of the respondents believed they are susceptible to COVID-19 (Table 3).

Table 1 (Continued).

Variables Categories Frequency (n) Percentage (%)

Do you have health insurance Yes 350 85.8

No 58 14.2

Do you drink alcohol Yes 197 48.3

No 211 51.7

Do you chew khat Yes 220 53.9

No 188 46.1

Note: Others *include students and housewives.
Abbreviation: URTI, upper respiratory tract infection.

Table 2 Knowledge of Respondents Towards COVID-19 Vaccine (September to October, 2021)

Variables Yes No

Frequency (n) (%) Frequency (n) (%)

Vaccine helps provide long term immunity 182 (44.6) 226 (55.4)

Vaccine helps reduce risk of virus infection 270 (66.2) 138 (33.8)

AstraZeneca, Johnson & Johnson, Pfizer -BioNTech’S and

Covishield are the four vaccines used in Ethiopia

249 (61) 159 (39)

Vaccination is an effective way to prevent and control COVID-

19

253 (62) 155 (38)

COVID-19 affects elders than young people 267 (65.4) 141 (34.6)

COVID-19 vaccine is completely safe 215 (52.7) 193 (47.3)

COVID-19 vaccination has started in Ethiopia 237 (58.1) 171 (41.9)

Knowledge Good 161 (39.6%)

Poor 247 (60.4%)
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Factors Associated with the Willingness to Accept COVID-19 Vaccine
In the multivariable logistic regression analysis, the factors knowledge and attitude towards COVID-19 vaccine, age,
residence, health insurance, previous COVID-19 infection, chewing Khat, alcohol use, and types of chronic diseases
were significantly associated with the acceptance of COVID-19 vaccine. To indicate some, patients who had upper
respiratory tract infection (URTI) were 1.32 times more likely to accept COVID-19 vaccine than patients with other types
of chronic diseases (AOR = 1.32, 95% CI: 1.03–2.80). Patients older than 40 years were also likely to accept COVID-19
vaccine (AOR = 2.84, 95% CI: 1.53–5.28).

The odds of COVID-19 vaccine acceptance were 1.95 times higher among non-alcohol user patients than others
(AOR = 1.95, 95% CI: 1.24–3.06). Patients who did not chew Khat were two times more likely to accept COVID-19
vaccine than those who did chew (AOR = 2.01, 95% CI: 1.27–3.2). Once more, participants who had good knowledge
about COVID-19 vaccine were 1.55 times more likely to accept COVID-19 vaccine than these with poor knowledge
(AOR = 1.55, 95% CI: 1.03–2.87). In the same way, the odds of COVID-19 vaccine acceptance were two times higher
among patients who had positive attitude towards COVID-19 vaccine (AOR = 2.05, 95% CI: 1.26–3.33) (Table 4).

Discussion
The aim of this study was to assess the acceptance of COVID-19 vaccine among patients with chronic diseases, who
visited public hospitals in West Guji (Ethiopia). The study showed that the acceptance rate of COVID-19 vaccine among
patients with chronic diseases was only 39.5% (95% CI: 35–44) which is lower than the findings in Chile (49%),37

Northern Ethiopia (59.4%),14 Arab world (62.4%),9 Southern Ethiopia (62.6%),24 the Netherlands (73%),27 Australia
(77.3%),29 Denmark (80%),27 China (91.3%),19 Indonesia (93.3%),25 and Malaysia (94.3%).28 On the other hand, our
finding is consistent with a study done in the USA,30 where vaccine acceptance was 36%. The generally low COVID-19
vaccine acceptance in this study might be due to perceived benefits, action signals, susceptibility, and severity of COVID-
19.37 Difference in vaccine acceptance among different countries might also be associated with variations in socio-
demographic characteristics of the participants, time of the study period, and availability of health facility.

The present study revealed that knowledge and attitude towards COVID-19 vaccine, age, residence, health insurance,
previous COVID-19 infection, khat chewing, habit of drinking alcohol, and type of chronic disease were significant
factors associated with the acceptance of COVID-19 vaccine. COVID-19 vaccine was three times more likely to be
accepted by patients with age greater than 40 years old as compared to patients with age group between 20 and 29 years
old. This finding is consistent with the finding in other parts of Ethiopia24 and Arab world.9

Table 3 Attitude of Respondents Towards COVID-19 Vaccine (September to October, 2021)

Variables Yes No

Frequency (n) (%) Frequency (n) (%)

Do you have trust on COVID-19 vaccine 208 (51) 200 (49)

Do you believe that COVID-19 vaccine has side effect 229 (56.1) 179 (43.9)

Do you believe that taking COVID-19 vaccine can contradict
with your religion

198 (48.5) 210 (51.5)

Do you think that you are susceptible to COVID-19 infection 217 (53.2) 191 (46.8)

Do you believe that the vaccine is necessary for the

prevention of COVID-19

204 (50) 204 (50)

It is not possible to reduce the incidence of COVID-19

without vaccination

237 (58.1) 171 (41.9)

Attitude Positive 144 (35.3%)

Negative 264 (64.7%)
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In this study, more than one-third (39.6%) of the study patients had good knowledge about COVID-19 vaccine. The
finding of this study was in line with the reports from West India (35.5%).35 This figure was, however, lower than that
reported in South Ethiopia (74%),24 Bangladesh (62.1%),33 Southeast Ethiopia (62.7%),14 France (81.2%),15 and south-
west Ethiopia (87%).34 This disparities may be due to dissemination of information about COVID-19 vaccine to the risk
group, variations of the study period, and accessibility of health facility. Patients who had good knowledge towards
COVID-19 vaccine were almost one and half times more likely to accept the vaccine as compared to those who had poor
knowledge. The finding of this study corroborates other previous reports from northeastern Ethiopia, Southern Gondar,
Pakistan, and the USA.14,24,31,32 Similarly, the present study revealed that only 35.3% of the participants had positive
attitude towards COVID-19 vaccine which was lower than the findings in China (70.1%),36 Ethiopia (44%),24 and
Bangladesh (78%).33 This difference might be due to the variation of the target population, study design, and variation in
risk perception towards COVID-19.

Table 4 Factors Associated with the Acceptance of COVID-19 Vaccine Among Patients with Chronic Diseases (September to
October, 2021)

Variable Categories COVID-19 Vaccine
Acceptance

COR (95% CI) AOR (95% CI) P-value

Yes No

Age (years) 30–39 58 116 0.84 (0.53–1.32) 0.8 (0.48–1.32) 0.38

≥40 and above 48 34 2.32 (1.33–4.02) 2.84 (1.53–5.28) <0.0001

20–29 58 94 1 1

Types of chronic diseases TB 45 76 0.59 (0.29–1.20) 0.55 (0.24–1.27) 0.163

HIV 47 63 0.74 (0.36–1.52) 0.82 (0.36–1.85) 0.641

Heart diseases 26 30 0.86 (0.38–1.93) 1.23 (0.49–3.03) 0.652

URTI 22 57 0.38 (0.17–0.84) 1.32 (1.03–2.80) 0.014

Diabetes 21 21 1 1

Residence Urban 72 136 0.7 (0.44–0.98) 0.6 (0.38–0.95) 0.03

Rural 89 111 1 1

Previous COVID-19 infection Yes 46 47 1.7 (1.06–2.71) 2.1 (1.22–3.47) 0.006

No 115 200 1 1

Health insurance Yes 147 203 2.27 (1.2–4.3) 2.55 (1.23–5.28) 0.01

No 14 44 1 1

Drink alcohol No 98 113 1.84 (1.23–2.76) 1.95 (1.24–3.06) 0.003

Yes 63 134 1 1

Chew Khat No 85 103 1.56 (1.04–2.33) 2.01 (1.27–3.2) 0.003

Yes 76 144 1 1

Knowledge Good 54 108 0.65 (0.43–0.98) 1.55 (1.03–2.87) 0.01

Poor 107 139 1 1

Attitude Positive 69 74 1.74 (1.15–2.63) 2.05 (1.26–3.33) 0.004

Negative 92 172 1 1
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The odds of COVID-19 vaccine acceptance were two times higher among patients who had health insurance than
those who had no health insurance. This is in agreement with studies done in Southeastern Ethiopia,14 USA,30 and
China.22 We also found that the likelihood of vaccine acceptance was two times higher among patients who had previous
COVID-19 infection than those who had no previous COVID-19 infection. As more than two-thirds (77.2%) of the
participants were not previously infected by COVID-19, the low acceptance rate of the vaccine is alarming. Indeed, our
finding is in agreement with that found in the Arab world.9

Furthermore, participants who did not consume alcohol and who did not chew khat were likely to accept COVID-19
vaccine as compared to their counterparts. This is possibly associated with addiction-related negligence and carelessness
to avoid COVID-19.

Conclusions
In this study, we found the proportion of COVID-19 vaccine acceptance among patients with chronic diseases to be low.
This low acceptance of COVID-19 vaccine would have a significant adverse effect. The main factors that were positively
associated with COVID-19 vaccine acceptance were age greater than forty years, being resident in urban area, having
upper respiratory tract infection, previous COVID-19 infection, having health insurance, those not drinking alcohol,
those not chewing khat, and positive attitude and good knowledge towards COVID-19 vaccine. Therefore, we recom-
mend that interventions, such as continuous health education and awareness creation about the risks of the pandemic, and
benefit, safety, and efficacy of the vaccine should be delivered to patients with chronic diseases. These factors influencing
the acceptance/rejection of vaccine should also be considered in developing promotional mechanisms and formulating
public health policies towards controlling COVID-19.

Limitation of the Study
This cross-sectional study was based on self-reported vaccine acceptance, and hence the results were possibly liable to
social desirability and recall biases. The study also did not consider those people who were hesitant to get vaccinated.

Abbreviations
AOR, adjusted odds ratio; CI, confidence interval; COR, crude odds ratio; COVID-19, coronavirus disease 2019; Ref,
reference.
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