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Abstract

Background

Understanding and addressing the concerns of vaccine-hesitant individuals, including those

with chronic diseases, is key to increasing vaccine acceptance and uptake. However, in

Ethiopia, there is limited evidence on the COVID-19 vaccine hesitancy and predictor vari-

ables among diabetic patients. Hence, the study aimed to assess Covid-19 Vaccine Hesi-

tancy and Predictor variables among Diabetic Patients on Follow-Up at Public Hospitals in

Nekemte Town, Western Ethiopia.

Method

Facility based cross sectional study was conducted among 422 diabetic patients attending

public hospitals at Nekemte Town, Western Ethiopia between January, to February, 2023.

Study participants were recruited by systematic random sampling. The data were collected

interviewee administered pre-tested structured survey questioner. The collected data were

entered and cleaned using Epi-Data software 4.6 version. The cleaned data were analyzed

using SPSS. 25.0 Statical software. Descriptive statistics like frequency, mean and percent-

age, and binary logistic regression was applied to identify independent predictors of Covid-

19 vaccine hesitancy and association between variables were declared at p-value of 0.05.

Result

The overall magnitude of COVID-19 vaccine hesitancy was 15.2% (95% CI: 11.6–18.7).

The top three listed reasons for the COVID-19 vaccine hesitancy were: negative information

about the vaccine (32.90%), lack of enough information (21.80%), and vaccine safety con-

cern (19.40%). The hesitancy of the COVID-19 vaccination uptake among diabetes patients

was independently influenced by age between 40–49 (Adjusted Odd Ratio [AOR] = 4.52

(1.04–19.66)), having vaccine awareness (AOR = 0.029(0.001–0.86)), having a great deal

of trust on vaccine development (AOR = 0.028(0.002–0.52)), and a fear amount trust (AOR
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= 0.05(0.003–0.79)) on the vaccine preparation, vaccinated for COVID-19 (AOR = 0.13

(0.04–0.51)), perceived exposure to COVID-19 infection after having the vaccine as strongly

agree/agree (AOR = 0.03(0.01–0.17))and neither agree nor disagree (AOR = 0.07(0.02–

0.30)).

Conclusion

COVID-19 vaccine hesitancy among diabetic patients was relatively low. The identified inde-

pendent predictors were age, vaccine awareness, COVID-19 vaccination history, aware-

ness on vaccine preparation and exposure status to COVID-19 infection. The relevant

agency should focus on efforts to translating these high levels of vaccine acceptance into

actual uptake, through targeting identifying predictor variables and vaccine availability for a

high-risk diabetes patient.

Introduction

COVID 19 contributed significant public and economic problem worldwide. The existing con-

trol measures and vaccine did not able to stop disease transmission, hospitalization and death

tone associated with this disease. As of 2 July 2023, the pandemic had caused more than 767

million cases and 6.9 million deaths globally, making it one of the deadliest infectious diseases

in the history As a result, Ethiopia has launched COVID-19 vaccination campaign on 16

November 2021, targeting people aged 12 years and above [1].

Vaccines are one of the greatest accomplishments in the history of public health. They have

indisputably contributed to a decline in sickness and death from numerous infectious diseases.

However, the vaccines hesitancy is determined to be a major threat to the impact of vaccina-

tion in the prevention of infection, hospitalization and mortality from the COVID-19 [2, 3].

The existing studies documented the COVID-19 vaccine uptake is suboptimal among people

with chronic medical conditions including DM who are at increased risk of complications and

mortality associated with SARS-CoV-2 infection. Some recent studies have also reported the

magnitude of vaccine hesitancy varying from 3.0% to 76.4%, indicating variabilities across dif-

ferent countries and between different time points [2–4]. Moreover, myths and conspiracy the-

ories on vaccinations have been spreading and can easily be accepted and affect vaccine

acceptance. This may cause people to be reluctant towards vaccination, which has been dem-

onstrated by a study in Nigeria by a low vaccine acceptability rate [5]. Furthermore, the WHO

listed vaccine hesitancy as one of the ten global threats to public health [6].

A vaccine hesitancy is caused by complex, context specific factors that vary across time,

place, and different vaccines, and is influenced by issues such as complacency, efficacy, safety,

convenience, price, confidence, and sociodemographic contexts [5, 7]. It is also related to mis-

information and conspiracy theories which are often spread online, including through social

[5, 7].

In African countries the tendency toward acceptance of COVID-19 vaccine reaches from

81.6% in South Africa to 65.2% in Nigeria [4, 8]). In Ethiopia, the vaccine hesitancy range

between 19.1%- 60.3%% were documented in the studies conducted in different part of the

country. Such variation in willingness to accept a COVID-19 vaccine may result in difference

in vaccine coverage and delay global control of the pandemic [9–11].

Therefore, it is imperative to understand vaccine hesitancy and its predictors among high-

risk population like DM patient to design strategies to overcome the vaccine hesitancy. First,
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unravelling the specific fears and doubts of the DM patient with a medical condition that

increases the risk of infection and complications from COVID-19 can be helpful. This under-

standing can then assist government and other concerned officials in designing policies and

strategies to adequately address the problem; Diabetic Mellitus diseased year–the period for

which the patients diagnosed for diabetic mellitus; overall health–When patients are asked

about their "perceived condition" of their "overall health status," they are expressing their per-

sonal view of their general health and well-being.

Methods

Study design, and setting

A facility-based cross-sectional study was conducted between January to February, 2023, at

public hospitals providing diabetic follow-up services in Nekemte Town, Western Ethiopia.

Nekemte town is located in the Western part of the Oromia region 331 km away from coun-

try’s capital, Addis Ababa, and astronomical location at 9˚ 04’ North Latitude and 36˚ 30’ East

Longitude. The data from Nekemte Town Health Office showed that the town has four public

health institutions, namely Nekemte Referral Hospital, Wollega University Referral Hospital,

Bake Jama Health Center, and Cheleleki Health Center. Also, the town has more than fifteen

private and NGO health facilities. From these health facilities in Nekemte Town, the two pub-

lic hospitals, Nekemte Referral Hospital, and Wollega University Referral Hospital provides

follow-up services for diabetic patients residing in Nekemte Town and its surrounding com-

munities. The study was conducted in the two public hospitals providing follow-up services

for diabetic patients [12].

Source and study population

All diabetic patients on follow-up attending public hospitals in Nekemte Town were consid-

ered as source populations. All randomly selected diabetic patients (Type I and II) who were

attending diabetic clinic of public hospitals in Nekemte Town during the study period was the

study population. Eligible participants were known type 1 or 2 diabetic mellitus patients who

visited the diabetic centers for follow-up and age older than 18 years were used for inclusion

criteria and women with gestational diabetic mellitus was excluded.

Sample size determination and sampling technique

A single population proportion formula was used to determine the sample size. The sample

size was calculated by taking proportion of 50%. Marginal error between sample size and pop-

ulation parameter of 5% (d = 0.05), and 95% confidence level (Z = 1.96), and 10% non-

response rate was considered. So, the final sample size was 422.

All known DM patients visited the study hospitals for follow-up were taken into consideration.

Systematic random sampling was used to select the study participants. The sampling interval was

calculated by dividing the total number of DM patients on follow-up as counted from the regis-

tries by the calculated sample size. Evidence from the study of hospitals shows there are 3200 DM

patients on the follow-up in Nekemte Referral Hospital and 208 at Wollega University.

The sample interval (k) of the study is 8 (3408/422). The first candidate for the study was

selected by simple random sampling from the first 8 (k) patients who arrived at the diabetic

clinic on the first day of data collection and who met the eligibility criteria. The study subject

selection continues in every eight intervals until the desired sample size is attained. The sample

size was distributed between the study facilities based on proportion size of the study

population.
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Data collection tool and techniques

The data was collected using a pretested structure questionnaire with closed-ended questions.

The questionnaire is adapted from different relevant previous studies in the area [2, 4, 10] that

adapted and modified to suit the current study. The questionnaire was prepared in English

and translated to Afan Oromo by professional translators. The Afan Oromo questionnaires

was then back translated to ensure that the original and translated questionnaires was check

for similar in terms of content, clarity, and meaning. The back-translation to English was com-

pared with the original questionnaire to ensure consistence of the questionnaires. The contents

of the questionnaire were validated by pretest in the field. Data were collected using inter-

viewer administered pretested questionnaire by nurse working in diabetic clinic of the health

facility.

Data quality control and management

To ensure the quality of data the following measures were undertaken. Validity of the ques-

tionnaire was maintained by pretested questionnaires 5% (21) of study population at Bako

Hospital, Western Ethiopia. During the pre-test, the acceptability and applicability of the pro-

cedures and tools was evaluated. Training was given to data collectors on the objective of the

study, data collection process and relevance of the study prior to data collection. The com-

pleted questionnaire was cross checked daily for inconsistencies. Throughout the course of the

data collection, the data collectors were supervised at each site by the principal investigator.

The data was checked for completeness on site and before data entry.

Operational definition. In this study, COVID-19 Vaccine hesitancy–A condition in

which the study subject who refuse or fail to complete the vaccine despite availability of vacci-

nation services; Diabetic Patients on Follow-Up–is known Diabetic Mellitus patients of any

type who has a regular follow-up at diabetic clinic with the health care provider.

Data management and analysis

The collected data was entered and cleaned using Epi-Data software 4.6 version. The cleaned

data were analyzed using the Statistical Package for Social Sciences (SPSS) version 20.0 stati-

cally software. Descriptive statistics, including frequencies and proportions were used to sum-

marize the study variables; quantitative variables are presented as mean and standard

deviation. The crude odds ratio (COR) was obtained using a binary logistic regression model,

with COVID-19 vaccine hesitancy as the dependent variable and baseline characteristics as

independent variables. Variables with a P-values of<0.05 in the bi-variable logistic regression

analysis were entered in the multivariable logistic regression analysis to control the possible

effect of confounders. The adjusted odds ratio (AOR) with a 95% confidence interval was esti-

mated to assess the strength of association, and a p value of<0.05 was used to declare indepen-

dent variable to be the statistical significance determinate of COVID-19 hesitancy in the

multivariable analysis.

Ethical considerations

The ethical issue was approved by the Research and Ethical Review Committee of Rift Valley

University with reference number RVU/AC/978/3/14. All administrative bodies communi-

cated and obtained permission in a hierarchical manner. Then after verbal consent was sought

by explaining the goals and methods of the study and their right to withdraw from participa-

tion at any time prior to the interview. One-page consent letter outlining the study’s overall

objective and confidentiality as no identifiers were used was attached to the cover page of each
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questionnaire. The study had no procedure that would have an impact on the study subjects

and the data would only be used for only research purpose.

Result

Socio-demography characteristics of study participants

In this study, 422 study participants took part in the study with a response rate of 100%. The

mean age of the participants was 42.22 (SD±12.55) years. The age of the participants ranged

from 18–75 years old. Among the study participants 158(37.4%), 103(24.4%) and 98(23.2%)

were age between 30–39, 40–49 and> = 50 years old, respectively. Majority of the participants

were male 281(66.6%), Oromo ethic group 360(85.3%), protestant religion 271(64.2%), and

married 361(85.5%). Most (91.9%) of the study participants attended formal education. Three

hundred twenty-three (76.5%) of the participants were urban dwellers, and about a quarter of

respondents reported that their occupation was merchant 102 (24.2%) or government

employee 116 (27.5%).

More than three third 169(40%) of the participants had earn an average monthly income of

1000–5000 Ethiopian Birr. More than half (51.9%) of participants had between 3 and 6 family

size. The mean family size of a household was 4.52 (SD±2.254). Of the total, three hundred

nighty-six (93.8%) study participants took part from Nekemte Referral Hospital, and the rest

were from Wollega University Referral Hospital study institution (Table 1).

Study participants’ clinical characteristics

In the study, type-1 DM is the dominant 298 (70.6%) diabetic type. Around half (47.4%) of the

study participants were diagnosed to be DM patients in the year between 5–10 years from the

time of survey while 109(25%) within last 5 years, and the rest were over 10 years. One hun-

dred three (24.4%) study participants had controlled glucose level (<126 gmd/dl) but around

two third (75.6%) of the study participant had higher glucose level despite of they were under-

going the DM treatment follow. Most of the study participants describe their overall health

condition as either average 141(33.4%) or good 214(50.7%) (Table 2).

COVI-19 Vaccine awareness, source of information and practice

In this study, majority 392(92.9%) of study participants had awareness about the COVID-19

vaccine. Two-thirds of the study participants reported their primary source of information

was Media (Television, Radio, Newspaper), and followed by healthcare provider 109(25.8%).

More than half (55.2%) study participants had great deal awareness on COVID-19 vaccine

preparation (Table 3).

Moreover, the study found, 250(59.2%) of study participants didn’t receive any kind of vac-

cine in their lifetime. While 1347(82.2%) of study participants report, they support any vac-

cine. Vaccine hesitancy was higher 60(32.1%) among COVID-19 non- vaccinated study

participants. The study also found majority 329 (78.0%) of the study participants were believes

COVID-19 vaccine either definitely or probably reduce and protect complication from

COVID-19 infection (Table 3).

Information related to COVID-9 expose and testing revealed, twenty-five (5.9%) study par-

ticipants had their family had COVID-19 disease, and 17 (4.0%) family member died of

COVID-19. Less the one-third 117 (27.7%) of study participants had tested for COVID-19

infection. Out of tested study participants seventeen (4%) were found to be positive. Around

two-thirds (64.1%) of respondents also believe they were exposed to COVID-29 infection

(Table 3).
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Table 1. Socio-demography characteristics of the diabetic patients attending public hospitals in Nekemte Town, East Wollega Zone, Western Ethiopia, 2023.

Variables Vaccine hesitancy Total,

N (%)Yes, N (%) No, N (%)

Family size <3 25(18.1) 113(81.9) 138(32.7)

3–6 34(15.5) 185(84.5) 219(51.9)

>6 5(7.7) 60(92.3) 65(15.4)

Sex Male 42(14.9) 239(85.1) 281(66.6)

Female 22(15.6) 119(84.4) 141(33.4)

Age 18–29 15(23.8) 48(76.2) 63(14.9)

30–39 21(13.3) 137(86.7) 158(37.4)

40–49 23(22.3) 80(77.7) 103(24.4)

> = 50 5(5.1) 93(94.9) 98(23.2)

Ethnicity Oromo 53(14.7) 307(85.3) 360(85.3)

Amhara 6(12.8) 41(87.2) 47(11.1)

Other* 5(33.3) 10(66.7) 15(3.6)

Marital status Single 10(22.7) 34(77.3) 44(10.4)

Married 50(13.9) 311(86.1) 361(85.5)

Window 1(9.1) 10(90.9) 11(2.6)

Divorced 3(50.0) 3(50.0) 6(1.4)

Education No formal education 7(20.6) 27(79.4) 34(8.1)

Elementary 11(12.2) 79(87.8) 90(21.3)

Secondary/high school 19(14.2) 115(85.8) 134(31.8)

College diploma 7(13.5) 45(86.5) 52(12.3)

University level degree 20(17.9) 92(82.1) 112(26.5)

Religion Protestant 50(18.5) 221(81.5) 271(64.2)

Orthodox 10(8.1) 114(91.9) 124(29.4)

Muslim 4(14.8) 23(85.2) 27(6.4)

Occupation Unemployed 3(8.6) 32(91.4) 35(8.3)

Farmer 9(11.5) 69(88.5) 78(18.5)

Student 6(25.0) 18(75.0) 24(5.7)

Marchant 14(13.7) 88(86.3) 102(24.2)

Miner 0(0.0) 2(100.0) 2(0.5

Governmental employee 12(10.3) 104(89.7) 116(27.5)

Religious leader 12(75.0) 4(25.0) 16(3.8)

Housewife 3(30.0) 7(70.0) 10(2.4)

Daily laborer 5(12.8) 34(87.2) 39(9.2)

Income per monthly (Ethiopia birr) <1000 22(20.2) 87(79.8) 109(25.8)

1000–5000 28(16.6) 141(83.4) 169(40.0)

>5000 14(9.7) 130(90.3) 144(34.1)

Address Urban 49(15.2) 274(84.8) 323(76.5)

Rural 15(15.2) 84(84.8) 99(23.5)

Study institution NRH 62(15.7) 334(84.3) 396(93.8)

WURH 2(7.7) 24(92.3) 26(6.2)

Key: N = Frequency, % = Percentage

* = Gurage, Tigre, NRH = Nekemte Referral Hospital, WURH = Wollega University Referral Hospital

https://doi.org/10.1371/journal.pone.0305200.t001
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COVID-19 vaccine hesitancy rate and its reasons

The overall magnitude of COVID-19 vaccine hesitancy rate was 15.2% (95% CI: 11.6–18.7)

(Fig 1). The vaccine hesitancy rate was 12.10% and 16.40% among type -2 and type 1 diabetic

patients, respectively. The top listed reasons for the COVID-19 vaccine hesitancy were nega-

tive information about the vaccine (32.90%), lack of enough information (21.80%), concern

about vaccine side effects (19.40%), didn’t believe the vaccine work and/or effective (15.4%),

didn’t believe COVID-19 is health problem (14.70%), and not at risk of contracting COVID-

19 (12.80%) (Fig 2).

Predictors of vaccine hesitancy

The study revealed that respondents in the age of 40–49 years old had 4.52 more likely to hesitate

COVID-19 vaccination compared to those respondents aged greater than 50 years old

(AOR = 4.52(1.04–19.66)). The study participants who had COVID-19 vaccine awareness were

0.029 times less likely to hesitate COVID-19 vaccine (AOR = 0.029(0.001–0.857)) compared to

their counterpart. The odd of having previous COVID-19 vaccine were 0.134 less compared to

their counterpart to vaccine hesitancy (AOR = 0.134(0.035–0.507)). Also, the study participants

who had a great deal (AOR = 0.028(0.002–0.523)) and a fear (AOR = 0.046(0.003–0.791)) trust on

vaccine preparation or development were 0.03 and 0.05 times less likely to hesitate to the vaccine

comparing to those respondents who had no trust at all. Moreover, respondents who strongly

agree and/or agree (AOR = 0.03(0.006–0.17)) and neither agree nor disagree (AOR = 0.07(0.02–

0.30)) to the perceived COVID-19 infection exposure were 0.03 and 0.07 times less likely to hesi-

tate the vaccine comparing to the stronger disagree and or disagree (Table 4).

Discussion

Vaccination against COVID-19 can significantly reduce the risk of COVID-19 diseases, com-

plications, and hospitalization in patients with chronic diseases including diabetes. The

Table 2. Clinical characteristics of diabetic patients attending public hospitals in Nekemte Town, East Wollega

Zone, Western Ethiopia, 2023.

Variables Vaccine hesitancy Total,

N (%)Yes No

DM diseased year <5 19(17.4) 90(82.6) 109(25.8)

5–10 28(14.0) 172(86.0) 200(47.4)

>10 17(15.0) 96(85.0) 113(26.8)

DM type Type-1 49(16.4) 249(83.6) 298(70.6)

Type-2 15(12.1) 109(87.9) 124(29.4)

Other chronic diseases yes 19(17.9) 87(82.1) 106(25.1)

No 45(14.2) 271(85.8) 316(74.9)

Fasting glucose level (mg/dl) <126 10(9.3) 93(90.3) 103(24.4)

126–200 36(17.2) 173(82.8) 209(49.5)

>200 18(16.4) 92(83.6) 110(26.1)

Overall health Very poor 0(0.0) 16(100.0) 16(3.8)

Poor 6(28.6) 15(71.4 21(5.0)

Average 28(19.9) 113(80.1) 141(33.4)

Good 27(12.6) 187(87.4) 214(50.7)

Very good 3(10.0) 27(90.0) 30(7.1)

Key: N = Frequency, % = Percentage, DM = Diabetes Mellitus, mg = milligrams, dl = deciliter

https://doi.org/10.1371/journal.pone.0305200.t002
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Table 3. Awareness, source of information and practice on COVID-19 vaccine hesitancy among diabetic patients

attending public hospitals in Nekemte Town, East Wollega Zone, Western Ethiopia, 2023.

Variable Vaccine hesitancy Total,

N (%)Yes No

COVID-19 Vaccine awareness

Yes 54(13.8) 338(86.2) 392(92.9)

No 10(33.3) 20(66.7) 30(7.1)

Source of information

Media (TV, Radio, Newspaper) 51(17.4) 242(82.6) 293(69.4)

Healthcare provider 8(8.7) 101(92.7) 109(25.8)

Friends & family member 3(30.0) 7(70.0) 10(2.4)

Religious leaders 1(20.0) 4(80.0) 5(1.2)

Social media 1(20.0) 4(80.0) 5(1.2)

Family members have COVID-19

No 59(14.9) 338(85.1) 397(94.1)

Yes 5(20.0) 20(80.0) 25(5.9)

Tested for COVID-19

No 51(16.7) 254(83.3) 305(72.3)

Yes 13(11.1) 104(88.9) 117(27.7)

Tested positive for COVID-19

No 64(15.8) 341(84.2) 405(96.0)

Yes 0(0.0) 17(100.0) 17(4.0)

Close contact with COVID-19 patient

No 59(15.0) 335(85.0) 394(93.4)

Yes 5(17.9) 23(82.1) 28(6.6)

Family died of COVID-19

No 61(15.1) 344(84.9) 405(96.0)

Yes 3(17.6) 14(82.4) 17(4.0)

Received any vaccine in lifetime

No 35(14.0) 215(86.0) 250(59.2)

Yes 26(16.1) 135(83.9) 161(38.2)

Unknown 3(27.3) 8(72.7) 11(2.6)

No support any vaccine

Yes 26(40.6) 38(59.4) 64(15.2)

No 34(9.8) 313(90.2) 347(82.2)

Unknown 4(36.4) 7(63.6) 11(2.6)

Vaccinated for COVID-19

Yes 4(1.7) 231(98.3) 235(55.7)

No 60(32.1) 127(67.9) 187(44.3)

Exposed to COVID-19 infection

Strong agree 1(0.6) 171(99.4) 172(40.8)

Agree 4(7.1) 52(92.9) 56(13.3)

Neither agree nor disagree 36(21.7) 130(78.3) 166(39.3)

Disagree 14(82.4) 3(17.6) 17(4.0)

Strongly disagree 9(81.8) 2(18.2) 11(2.6)

Awareness on vaccine preparation

A great deal 6(2.6) 227(97.4) 233(55.2)

A fear amount 7(8.6) 74(91.4) 81(19.2)

No too much 46(45.1) 56(54.9) 102(24.2)

(Continued)
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existing evidence showed that to stop the spread of the COVID-19 pandemic and to develop

herd immunity, 60–70% of society should be vaccinated [13]. Therefore, the highest accep-

tance of the COVID-19 vaccine has a greater role to control the worldwide COVID-19 pan-

demic. However, its effectiveness is challenged by vaccine hesitancy.

In this study the overall magnitude of COVID-19 vaccine hesitancy rate was 15.2% (95%

CI: 11.6–18.7). This is in line with the study conducted in Italian (14.2%) [14], Woldia, Ethio-

pia (17.4%) [15], Uganda (15.5%) [16], Malawi (17.3%) [16] but lower than study conducted at

Sub-Saharan Africa (26.0%) [17], China (56.4%) [18] and global (24.9%) [19], On the other

hand, the magnitude was lower than from findings among the general population in Ethiopia

(42.2%) [20]. The discrepancy in these data may be due to sociodemographic characteristics.

These difference in vaccine hesitancy rate is also partly explained with COVID-19 vaccine hes-

itancy is not stable and changing with time. This is well presented in the cohort study done by

Aaron et al., 2021 [21, 22] that where COVID-19 vaccine hesitancy was decreased between late

2020 and early 2021, with nearly one-third (32%) of persons who were initially hesitant being

Table 3. (Continued)

Variable Vaccine hesitancy Total,

N (%)Yes No

None at all 5(83.3) 1(16.7) 6(1.4)

COVID-19 vaccine reduces and protect from complication

Definitely 2(0.9) 217(99.1) 219(51.9)

Probably 7(10.9) 103(28.8) 110(26.1)

Unsure 22(40.0) 33(60.0) 55(13)

Probably not 23(35.9) 3(0.8) 26(6.2)

Definitely not 10(83.3) 2(16.7) 12(2.8)

Key: N = Frequency, % = Percentage

https://doi.org/10.1371/journal.pone.0305200.t003

Fig 1. COVID-19 vaccine hesitancy rate among of diabetic patients attending public hospitals in Nekemte Town,

East Wollega Zone, Western Ethiopia, 2023.

https://doi.org/10.1371/journal.pone.0305200.g001
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vaccinated at follow-up and more than one-third (37%) transitioning from vaccine hesitant

into vaccine willing.

The reasons for COVID-19 vaccine acceptance and hesitancy remain complex. As new

COVID-19 variants emerge, adding further complexity [23], new vaccines come to the market,

it will be important to maintain a delicate balance in communicating what is known and

acknowledging the uncertainties that remain. In this study, a top reason for a study participant

to hesitate to get COVID-19 vaccine was negative information about the vaccine and followed

with lack of enough information and fear of vaccine side effect. In support of these, the study

found the participants who had vaccine awareness had 0.03 less odd to hesitate. This data con-

firms evidence already documented on other studies done among diabetic patients and other

high-risk populations [24–26]. The evidence further notes the need to avoid spreading false-

hoods or using language that could be misinterpreted and could thereby potentially add to vac-

cine hesitancy as well as increases awareness to increase vaccine uptake.

Surprisingly, the study revealed having a great deal and/or a fear amount of awareness on

the vaccine preparation would lower participants vaccine hesitancy. This is in support of the

existing literature [25, 26]. This attribute to the facts that knowledge on the vaccine prepara-

tion and studying finding in the clinical trial help high risk individuals like diabetic patients to

understand the value of the vaccine, possible side effect and to avoid misinformation.

The association between the COVID-19 vaccine hesitancy and socio-demographic variables

of the study participants supports the scale’s construct validity. The study results indicated that

age between 40–49 was associated with higher likely to vaccine hesitate to compare to older, a

finding which aligns with findings from previous studies that found the intention to get vacci-

nated increases with age [27, 28].

In present study found previous COVID-19 vaccination is one of the main independent

predictors for COVID-19 vaccine hesitancy where study participants who have previous vacci-

nation history had hesitancy to COVID-19 vaccination with the odd of 0.13. This is in line

with existing literature [29, 30]. Perceived risk could also be the predictors of COVID-19

Fig 2. Reasons for hesitancy of the COVID-19 vaccine among of diabetic patients attending public hospitals in

Nekemte Town, East Wollega Zone, Western Ethiopia, 2023.

https://doi.org/10.1371/journal.pone.0305200.g002
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vaccine acceptance in the existing literature [28] which is consistent with the results of this

study, the higher perceived risk of COVID-19 infection was associated with lower odd of vac-

cine. This is attributed to participants perceived risk level is a determinate to accept or hesitate

a COVID-19 vaccine as one of method to avoid the risk of their own health or the health of

their loved ones. The possible explanation for vaccine hesitancy towards COVID-19 vaccina-

tion could be individuals with a history of vaccinations may have experienced side effects from

past vaccinations, leading them to be hesitant about receiving the COVID-19 vaccine. Past

experiences with vaccine side effects can influence an individual’s attitudes and perceptions

Table 4. Binary logistic regression analysis result for predictor variables with COVID-19 vaccine hesitancy among diabetic patients attending public hospital in

Nekemte Town, East Wollega Zone, Western Ethiopia, 2023.

Variables Hesitate,

N (%)

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

Age 18–29 15(23.8) 5.812(1.99–16.95) 0.001* 2.002(0.36–11.17) 0.43

30–39 21(13.3) 2.851(1.04–7.83) 0.042* 1.842(0.443–7.663) 0.401

40–49 23(22.3) 5.35(1.94–14.72) 0.001* 4.516(1.04–19.66) 0.045*
> = 50 5(5.1) 1 1

Occupation Unemployed 3(8.6) 0.64(0 .14–2.89) 0.559 0.19(0.02–1.81) 0.148

Farmer 9(11.5) 0.89(0.28–2.852) 0.840 0.25(0.04–1.75) 0.162

Student 6(25.0) 2.267(0.61–8.46) 0.223 0.87(0.09–8.04) 0.902

Marchant/miner 14(13.5) 1.06(0.35–3.16) 0.888 0.37(0.06–2.49) 0.310

Governmental employee 12(10.3) 0.79(0.26–2.387) 0.669 0.83(0.13–5.25) 0.843

Religious leader 12(75.0) 20.40(0.69–88.75) <0.001* 5.93(0.50–70.22) 0.158

Housewife 3(30.0) 2.91(0.56–15.12) 0.203 2.22(0.17–28.34) 0.540

Daily laborer 5(12.8) 1 1

Income per monthly (Ethiopia birr) <1000 22(20.2) 2.35(1.14–4.84) 0.021* 1.373(0.33–5.73) 0.663

1000–5000 28(16.6) 1.84(0.930–3.66) 0.080 1.65(0.48–5.67) 0.427

>5000 14(9.7) 1 1

Source of information Media (TV, Radio, Newspaper) 51(17.4) 0.58(0.18–1.89 0.366 0.71(0.10–5.27) 0.74

Healthcare provider 8(8.7) 0.22(0.06–0.842) 0.027* 0.81(0.10–6.83) 0.85

Other ** 4(26.7) 1 1

Having COVID-19 Vaccine awareness Yes 54(13.8) 0.32(0.14–0.72) 0.006* 0.029(0.00–0.86) 0.040*
No 10(33.3) 1

No support any vaccine Yes 26(40.6) 1.197(0.32–4.51) 0.790 1.33(0.24–7.30) 0.747

No 34(9.8) 0.19(0.05–0.68) 0.011* 0.364(0.07–1.87) 0.226

Unsure 4(36.4%) 1

Vaccinated for COVID-19 Yes 4(1.7) 0.04(0.01–0.10) <0.001* 0.13(0.035–0.51) 0.003*
No 60(32.1) 1

Exposed to COVID-19 infection Strong agree/agree 5 (2.2) 0.01(0.00–0.02) <0.001* 0.031(0.01–0.17) <0.001*
Neither agree nor disagree 36 (21.7) 0.06(0.02–0.17) <0.001* 0.071(0.02–0.30) <0.001*
Disagree/ Strongly disagree 23 (82.1)

Trust on vaccine preparation process A great deal 6(2.6) 0.01(0.00–0.05) <0.001* 0.03(0.00–0.52) 0.017*
A fear amount 7(8.6) 0.019(0.00–0.19) 0.001* 0.05(0.00–0.79) 0.034*
No too much 46(45.1) 0.164(0.02–1.46) 0.105 0.14(0.01–1.99) 0.147

None at all 5(83.3) 1

N = Frequency, % = Percentage

* = Statistically significant, COR = Crude odd ratio, 95% CI = 95% confident interval, 1 = reference, and AOR = Adjusted odd ratio

** = Friends & family member, religious leaders, social media (FB, Whatup, Twitter etc)

https://doi.org/10.1371/journal.pone.0305200.t004
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towards vaccination in general, and these attitudes can persist even when the benefits of vacci-

nation outweigh the risks.

Strength and limitation of the study

A strength of this study is that it is the first to investigate predictor variables with COVID-19

vaccine hesitancy in diabetic patients on follow-up in Ethiopia. Hence, the study gives further

insights on the magnitude of COVID-19 vaccines hesitancy and its predictor variables among

high-risk diabetic patients in the country. However, our study also had some limitations. First,

this study design to measured COVD-19 vaccines hesitancy at a certain point in time that is

potentially prone to change with the vaccine availability and level of the problem in the coun-

try. Lastly, as the study was a cross-sectional survey, the causal relationship between predictors

and outcome variables could not be determined.

Conclusion and recommendation

The study confirms that COVID-19 vaccine hesitancy among diabetic patient was relatively

low. The hesitancy of the COVID-19 vaccination uptake among diabetes patients was indepen-

dently influenced by age, vaccine awareness, COVID-19 vaccination history, awareness on

vaccine preparation and exposure status to COVID-19 infection. Hence, stakeholders have to

focus on efforts to translating these high levels of vaccine acceptance into actual uptake,

through ensuing vaccine availability and accessibility vaccine to for a high-risk diabetes

patient. Policy makers should design policies to integrate COVID-19 health education in the

ongoing diabetic management in the health care system to avoid the ongoing misinformation

and conspiracies on the diseases. Behavioral change communication should be promoted

about the value of vaccine, the safety, and level of protection of the vaccine for individual with

diabetic. In a future study, we recommended larger sample size that employ mixed research

methods both qualitative and quantitative approaches to fully capture the COVID-19 vaccines

hesitancy in Ethiopia.

Supporting information

S1 Data.

(SAV)

Acknowledgments

The authors would like to acknowledge the Nekemte Referral Hospital and Wollega University

Referral Hospital administration for their unreserved support during data collection. The

author also grateful for all data collectors, and respondents without whom this research would

not have been realized.

Author Contributions

Conceptualization: Aberash Olani Kuta, Nagasa Dida.

Data curation: Aberash Olani Kuta, Nagasa Dida.

Formal analysis: Aberash Olani Kuta, Nagasa Dida.

Investigation: Aberash Olani Kuta, Nagasa Dida.

Methodology: Aberash Olani Kuta, Nagasa Dida.

Project administration: Aberash Olani Kuta, Nagasa Dida.

PLOS ONE Covid-19 vaccine hesitancy and its predictor among diabetic patients on follow-up at public hospitals

PLOS ONE | https://doi.org/10.1371/journal.pone.0305200 July 8, 2024 12 / 14

http://www.plosone.org/article/fetchSingleRepresentation.action?uri=info:doi/10.1371/journal.pone.0305200.s001
https://doi.org/10.1371/journal.pone.0305200


Resources: Aberash Olani Kuta.

Software: Aberash Olani Kuta, Nagasa Dida.

Supervision: Nagasa Dida.

Validation: Nagasa Dida.

Visualization: Nagasa Dida.

Writing – original draft: Aberash Olani Kuta, Nagasa Dida.

Writing – review & editing: Aberash Olani Kuta, Nagasa Dida.

References

1. WHO. Coronavirus (COVID-19) Dashboard, 2021. https://covid19.who.int/

2. Sallam M. COVID-19 vaccine Hesitancy worldwide: A Concise systematic review of vaccine accep-

tance rates. Vaccines 2021; 9:160. https://doi.org/10.3390/vaccines9020160 PMID: 33669441

3. Ma L, Liu H, Tao Z, et al. Knowledge, Beliefs/Attitudes, and practices of rural residents in the prevention

and control of COVID-19: an online questionnaire survey. Am J Trop Med Hyg2020; 103:2357–67.

https://doi.org/10.4269/ajtmh.20-0314 PMID: 33124537

4. Enitan S, Oyekale A, Akele R. Assessment of knowledge, perception and readiness of Nigerians to par-

ticipate in the COVID-19 vaccine trial. Int J Vaccines Immun. 2020; 4:1–13.

5. Reuben RC, Danladi MM, Saleh DA, et al. Knowledge, attitudes and practices towards COVID-19: an

epidemiological survey in northcentral Nigeria. J Community Health 2020:1–14.

6. Graffigna G, Palamenghi L, Boccia S, et al. Relationship between citizens’ health engagement and

intention to take the covid-19 vaccine in Italy: A mediation analysis. Vaccines 2020; 8:576. https://doi.

org/10.3390/vaccines8040576 PMID: 33019663

7. Larson HJ, Jarrett C, Eckersberger E, Smith DM, Paterson P. Understanding vaccine hesitancy around

vaccines and vaccination from a global perspective: a systematic review of published literature, 2007–

2012. Vaccine. 2014; 32:2150–9. https://doi.org/10.1016/j.vaccine.2014.01.081 PMID: 24598724

8. Rhodes A, Hoq M, Measey M-A, Danchin M. Intention to vaccinate against COVID-19 in Australia. Lan-

cet Infect Dis. 2021; 21(5): e110. https://doi.org/10.1016/S1473-3099(20)30724-6 PMID: 32941786

9. Mohammed R., Nguse TM., Habte BM., Fentie AM., Gebretekle GB. COVID-19 vaccine hesitancy

among Ethiopian healthcare workers. PLoS ONE. 2021; 16(12): e0261125. https://doi.org/10.1371/

journal.pone.0261125 PMID: 34919597

10. Dereje N, Tesfaye A, Tamene B, Alemeshet D, Abe H, Tesfa N, et al. COVID-19 Vaccine hesitancy in

Addis Ababa, Ethiopia: A mixed-methods study. BMJ Open. 2022; 12(5):e052432.

11. Guangul BA, Georgescu G, Osman M, Reece R, Derso Z, et al. Healthcare worker’s attitude towards

SARS-COVID-2 Vaccine, Ethiopia. Glob J Infect Dis Clin Res. 2021; 7(1): 043–048.

12. Tolossa T, Wakuma B, Turi E, Mulisa D, Ayala D, Fetensa G, et al. Attitude of health professionals

towards COVID-19 vaccination and associated factors among health professionals, Western Ethiopia:

A cross-sectional survey. PLoS ONE 2022; 17(3): e0265061. https://doi.org/10.1371/journal.pone.

0265061 PMID: 35263375

13. Alagoz O, Sethi AK, Patterson BW, et al. The impact of vaccination to control COVID-19 burden in the

United States: a simulation modeling approach. PLoS One. 2021; 16(7): e0254456. https://doi.org/10.

1371/journal.pone.0254456 PMID: 34260633

14. Guaraldi F, Montalti M, Di Valerio Z, et al. Rate and predictors of hesitancy toward SARS-CoV-2 vaccine

among type 2 diabetic patients: results from an Italian Survey. Vaccines. 2021; 9(5):460. https://doi.org/

10.3390/vaccines9050460 PMID: 34064486

15. Mesele H, Shiferaw M, Tunta A, Seid A, Kassahun W. Willingness to Receive COVID-19 Vaccination

Among Adult Diabetes Patients in Woldia Comprehensive Specialized Hospital, North Ethiopia; A

Cross-Sectional Study. Patient Prefer Adherence. 2022; 2(16):2451–2459. https://doi.org/10.2147/

PPA.S379531 PMID: 36081925

16. Kanyanda S, Markhof Y, Wollburg P, Zezza A. Acceptance of COVID-19 vaccines in sub-Saharan

Africa: evidence from six national phone surveys. BMJ Open. 2021; 15(11): 12: e055159. https://doi.

org/10.1136/bmjopen-2021-055159 PMID: 34911723

PLOS ONE Covid-19 vaccine hesitancy and its predictor among diabetic patients on follow-up at public hospitals

PLOS ONE | https://doi.org/10.1371/journal.pone.0305200 July 8, 2024 13 / 14

https://covid19.who.int/
https://doi.org/10.3390/vaccines9020160
http://www.ncbi.nlm.nih.gov/pubmed/33669441
https://doi.org/10.4269/ajtmh.20-0314
http://www.ncbi.nlm.nih.gov/pubmed/33124537
https://doi.org/10.3390/vaccines8040576
https://doi.org/10.3390/vaccines8040576
http://www.ncbi.nlm.nih.gov/pubmed/33019663
https://doi.org/10.1016/j.vaccine.2014.01.081
http://www.ncbi.nlm.nih.gov/pubmed/24598724
https://doi.org/10.1016/S1473-3099%2820%2930724-6
http://www.ncbi.nlm.nih.gov/pubmed/32941786
https://doi.org/10.1371/journal.pone.0261125
https://doi.org/10.1371/journal.pone.0261125
http://www.ncbi.nlm.nih.gov/pubmed/34919597
https://doi.org/10.1371/journal.pone.0265061
https://doi.org/10.1371/journal.pone.0265061
http://www.ncbi.nlm.nih.gov/pubmed/35263375
https://doi.org/10.1371/journal.pone.0254456
https://doi.org/10.1371/journal.pone.0254456
http://www.ncbi.nlm.nih.gov/pubmed/34260633
https://doi.org/10.3390/vaccines9050460
https://doi.org/10.3390/vaccines9050460
http://www.ncbi.nlm.nih.gov/pubmed/34064486
https://doi.org/10.2147/PPA.S379531
https://doi.org/10.2147/PPA.S379531
http://www.ncbi.nlm.nih.gov/pubmed/36081925
https://doi.org/10.1136/bmjopen-2021-055159
https://doi.org/10.1136/bmjopen-2021-055159
http://www.ncbi.nlm.nih.gov/pubmed/34911723
https://doi.org/10.1371/journal.pone.0305200


17. Osuagwu UL, Langsi R, Ovenseri-Ogbomo G, et al. Analysis of perception, reasons, and motivations

for COVID-19 vaccination in people with diabetes across Sub-Saharan Africa: a mixed-method

approach. Int J Environ Res Public Health. 2022; 19(13):7875. https://doi.org/10.3390/ijerph19137875

PMID: 35805551

18. Wang Y, Duan L, Li M, et al. COVID-19 vaccine hesitancy and associated factors among diabetes

patients: a cross-sectional survey in Changzhi, Shanxi, China. Vaccines. 2022; 10(1):129. https://doi.

org/10.3390/vaccines10010129 PMID: 35062790

19. Ekpor E, Akyirem S. Global acceptance of COVID-19 vaccine among persons with diabetes: A system-

atic review and meta-analysis. Diabetes Res Clin Pract. 2023; 24(201):110731. https://doi.org/10.

1016/j.diabres.2023.110731 PMID: 37236364

20. Sahile AT, Gizaw GD, Mgutshini T, Gebremariam ZM, Bekele GE. COVID-19 Vaccine Acceptance

Level in Ethiopia: A Systematic Review and Meta-Analysis. Can J Infect Dis Med Microbiol. 2022; 25

(2022):2313367. https://doi.org/10.1155/2022/2313367 PMID: 36061634

21. Siegler AJ, Luisi N, Hall EW, Bradley H, Sanchez T, Lopman BA, et al. Trajectory of COVID-19 Vaccine

Hesitancy Over Time and Association of Initial Vaccine Hesitancy with Subsequent Vaccination. JAMA

Netw Open 2021; 4(9): e2126882. https://doi.org/10.1001/jamanetworkopen.2021.26882 PMID:

34559232

22. Machingaidze S, Wiysonge CS. Understanding COVID-19 vaccine hesitancy. Nat Med. 2021; 27,

1338–1339. https://doi.org/10.1038/s41591-021-01459-7 PMID: 34272500

23. Abdool Karim SS, De Oliveria TN. New SARS-CoV-2 Variants—Clinical, Public Health, and Vaccine

Implications. Engl. J. Med.2021; 384, 1866–1868.

24. Bianchi FP, Stefanizzi P, Martinelli A, Brescia N, Tafuri S. COVID-19 vaccination hesitancy in people

affected by diabetes and strategies to increase vaccine compliance: A systematic narrative review and

meta-analysis. Vaccine. 2023; 41(7):1303–1309. https://doi.org/10.1016/j.vaccine.2023.01.036 PMID:

36690559

25. Salali GD, Uysal MS. COVID-19 vaccine hesitancy is associated with beliefs on the origin of the novel

coronavirus in the UK and Turkey. Psychol Med. 2020:1–3. https://doi.org/10.1017/

S0033291720004067 PMID: 33070804

26. Skafle I, Nordahl-Hansen A, Quintana DS, Wynn R, Gabarron E. Misinformation About COVID-19 Vac-

cines on social media: Rapid Review. J Med Internet Res. 2022; 24(8): e37367. https://doi.org/10.

2196/37367 PMID: 35816685

27. Grossman-Giron A, Tzur Bitan D, Shemesh S, Mayer Y, Shiffman N, Bloch Y. COVID-19 vaccine hesi-

tancy scale and its association with actual COVID-19 vaccine uptake in Israel. Vaccine. 2023; 41

(9):1567–1572. https://doi.org/10.1016/j.vaccine.2023.01.044 PMID: 36725432

28. Teitler-Regev S, Hon-Snir S. COVID-19 Vaccine Hesitancy in Israel Immediately Before the Vaccine

Operation. Yale J Biol Med. 2022; 95:199–205 https://doi.org/10.1177/1529100618760521 PMID:

35782475

29. Sirikalyanpaiboon M., Ousirimaneechai K., Phannajit J. et al. COVID-19 vaccine acceptance, hesi-

tancy, and determinants among physicians in a university-based teaching hospital in Thailand. BMC

Infect Dis.2021; (21): 1174.

30. Dolu İ, Turhan Z, Yalnız Dilcen H. COVID-19 Vaccine Acceptance is associated with Vaccine Hesi-

tancy, Perceived Risk and Previous Vaccination Experiences. Disaster Med Public Health Prep. 2021;

17: e97. https://doi.org/10.1017/dmp.2021.370 PMID: 34937599

PLOS ONE Covid-19 vaccine hesitancy and its predictor among diabetic patients on follow-up at public hospitals

PLOS ONE | https://doi.org/10.1371/journal.pone.0305200 July 8, 2024 14 / 14

https://doi.org/10.3390/ijerph19137875
http://www.ncbi.nlm.nih.gov/pubmed/35805551
https://doi.org/10.3390/vaccines10010129
https://doi.org/10.3390/vaccines10010129
http://www.ncbi.nlm.nih.gov/pubmed/35062790
https://doi.org/10.1016/j.diabres.2023.110731
https://doi.org/10.1016/j.diabres.2023.110731
http://www.ncbi.nlm.nih.gov/pubmed/37236364
https://doi.org/10.1155/2022/2313367
http://www.ncbi.nlm.nih.gov/pubmed/36061634
https://doi.org/10.1001/jamanetworkopen.2021.26882
http://www.ncbi.nlm.nih.gov/pubmed/34559232
https://doi.org/10.1038/s41591-021-01459-7
http://www.ncbi.nlm.nih.gov/pubmed/34272500
https://doi.org/10.1016/j.vaccine.2023.01.036
http://www.ncbi.nlm.nih.gov/pubmed/36690559
https://doi.org/10.1017/S0033291720004067
https://doi.org/10.1017/S0033291720004067
http://www.ncbi.nlm.nih.gov/pubmed/33070804
https://doi.org/10.2196/37367
https://doi.org/10.2196/37367
http://www.ncbi.nlm.nih.gov/pubmed/35816685
https://doi.org/10.1016/j.vaccine.2023.01.044
http://www.ncbi.nlm.nih.gov/pubmed/36725432
https://doi.org/10.1177/1529100618760521
http://www.ncbi.nlm.nih.gov/pubmed/35782475
https://doi.org/10.1017/dmp.2021.370
http://www.ncbi.nlm.nih.gov/pubmed/34937599
https://doi.org/10.1371/journal.pone.0305200

