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Introduction: Vaccination is an important strategy to prevent or reduce hospitalizations and mortality caused by COVID-19 
infection. However, some people with chronic diseases are hesitant to get the COVID-19 vaccination.
Objective: This study aimed to assess the acceptance of COVID-19 vaccination and associated factors among people with chronic 
diseases.
Methods: A cross-sectional online survey was conducted between May and August 2021. A sample of 457 Thai adults living with 
one or more chronic diseases was drawn from a larger online survey.
Results: Participants were 19 to 89 years old. The three most commonly reported chronic diseases were hypertension, diabetes, and 
obesity. The acceptance rate of COVID-19 vaccination was 89.1%. Forty-six percent of respondents had received the COVID-19 
vaccination, and 43.1% intended to get the vaccine. Reasons for vaccine hesitancy/refusal included concerns about adverse side effects 
from the vaccines including long-term effects that might complicate their disease condition. Multiple logistic regression analyses 
revealed that having a bachelor’s degree or higher [aOR 4.40; 95% CI: 2.12–9.14], being employed [aOR 2.11; 95% CI: 1.03–4.39], 
and having positive attitudes [aOR 2.36; 95% CI: 1.69–3.29] and negative attitudes [aOR 0.38; 95% CI: 0.27–0.55] predicted 
acceptance of the COVID-19 vaccination. Vaccine literacy was significantly associated with acceptance of COVID-19 vaccination 
in binary logistic regression analyses, but it was not retained in the multiple logistic regression model.
Conclusion: Vaccine literacy and attitudes influence acceptance of COVID-19 vaccination in people with chronic diseases.
Keywords: COVID-19, vaccine, vaccine literacy, attitudes, acceptance of COVID-19 vaccination, chronic diseases, Thailand

Introduction
The surge of COVID-19 cases and deaths has impacted people worldwide.1 Those with chronic diseases are at high risk 
for hospitalization and ICU admission2–4 and mortality.2,4–9 The most common chronic diseases associated with severe 
COVID-19 conditions are hypertension,10,11 diabetes,11 heart disease,11 stroke,12 chronic lung diseases,13 cancer,14 and 
obesity.15 Having a comorbidity increases the COVID-19 mortality rate by 10.89 times.16 Patients with hypertension 
have a mortality rate 3.64 times higher, and those with chronic pulmonary disease have a mortality rate 2.93 times higher 
when compared with those with no co-morbidity.16

The first case of COVID-19 in Thailand was identified in January 2020.17 From the start of the pandemic through 
July 4, 2021, 283,067 persons were reported to be infected with COVID-19. The reported cumulative deaths increased 
from 34 (March 31, 2021) to 2132 (July 4, 2021).18 By the end of 2021, over two million people had been infected with 
COVID-19, and 21,698 deaths had been reported.19 During these periods, 90% of the deaths were elderly people and 
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people with an underlying chronic disease.18–21 Most elderly people with chronic diseases required ventilator support 
during their period of critical illness with COVID-19.22

During Thailand’s third wave of infection, priority to receive the COVID-19 vaccine was given to frontline healthcare 
workers, followed by older adults and people living with underlying health conditions such as chronic respiratory 
diseases, cardiovascular diseases, chronic kidney diseases, cerebrovascular diseases, cancer, diabetes mellitus, and 
obesity.17 Although COVID-19 vaccines are known to be safe and effective,23 some people with chronic diseases are 
hesitant to be vaccinated.24–26 Factors commonly associated with COVID-19 vaccine hesitancy include concerns about 
vaccine safety and side effects,24,27 concerns regarding vaccine efficacy,27 lack of trust,28 and postponing vaccination to 
observe results.27 Hesitancy rates for COVID-19 vaccination have varied across countries, especially in low- and middle- 
income countries.29

Although the World Health Organization recommends that receiving a COVID-19 vaccination is the most effective 
way to decrease the severity of COVID-19 infection,30 many people worldwide have been uncertain whether the vaccines 
provide the promoted health benefits, especially for those with chronic diseases. A global survey reported that acceptance 
rates of COVID-19 vaccination among people with chronic diseases vary widely across countries.31 Approximately 
58.5% to 63% of people in low and middle-income countries have reported acceptance of COVID-19 vaccination.32,33 In 
the initial phase of the pandemic, the overall COVID-19 vaccination acceptance rate in the general Thai population 
vaccination ranged from 41.1%34 to 67%.35

Studies show that sex,36,37 age,37–40 educational level,36,37,41 marital status,42 working status,43 income,32,37 vaccine 
literacy (VL),44,45 and attitudes toward COVID-19 vaccination30,41,45–48 are significant factors associated with accep
tance of COVID-19 vaccination across a general population, as well as older adults45 and those with chronic diseases.41 

In addition to individual characteristics, previous studies on COVID-19 vaccination revealed that positive attitudes 
toward vaccines have a positive effect on individuals’ willingness to be vaccinated, while negative attitudes are 
associated with vaccine hesitancy.49 People who have positive attitudes have higher rates of vaccine acceptance, whereas 
those with negative attitudes are more likely to equivocate or decline vaccination.24,41,45,48,49 In addition, VL has also 
been regarded as another important factor influencing vaccine acceptance.37,44,45,49,50 VL refers to individuals’ ability 
and skills to seek out and understand information needed for appropriate decision-making on vaccination.44,50

COVID-19 vaccine acceptance rates, reasons for acceptance or hesitancy, VL, and attitudes toward COVID-19 
vaccines have not previously been reported among Thai people with chronic diseases. Thus, this study aimed to assess 
these views and identify factors influencing acceptance of COVID-19 vaccination among people with chronic diseases in 
Thailand.

Materials and Methods
Study Design
This study is part of a larger online cross-sectional survey entitled “Trend analysis of COVID-19 vaccination, vaccine 
literacy, attitudes towards COVID-19 vaccines, and intention to vaccinate against COVID-19 in Thailand”, which 
recruited 2,634 participants from all regions of Thailand between May and August 2021.

Study Sample
A subset of 457 people with one or more chronic diseases was drawn from the larger dataset of 2,634 participants who 
had been recruited using convenience sampling. The inclusion criteria for the subset of people were: (1) 18 years or older, 
and (2) at least one chronic disease (ie, chronic respiratory diseases, cardiovascular diseases, chronic kidney diseases, 
cerebrovascular diseases, cancer, diabetes mellitus, or obesity). The calculated acceptance rate in the main study was 
98.39%.

The sample size for logistic regression was estimated based on event per variable (EPV), using the sample size 
formula n = 100 + xi, where x is an integer of EPV and refers to the number of independent variables. An EPV of 30 was 
selected. The minimum sample size for logistic regression involving 10 independent variables was 400.51 However, 457 
people with at least one chronic disease using the inclusion criteria were identified in the dataset.
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Data Collection and Instruments
To recruit respondents to the larger study, messages containing a web link and a quick response code (QR code) were 
placed on e-posters and distributed via Facebook, individual and group Line accounts (https:/line.me), and other social 
network groups. People who received the messages could re-distribute them to their friends, family, and their networks. 
Participants responded to online questionnaires on Google forms through a web link and a QR code. Online survey 
questions elicited participants’ sociodemographic characteristics (age, sex, educational level, marital status, working 
status, income, health conditions, and illnesses), COVID-19 vaccination, vaccination intention, attitudes toward COVID- 
19 vaccination, and COVID-19 vaccine literacy. Prior to data collection, a pilot study was conducted among 40 
participants to test internal consistency reliability of the questionnaires. The pilot study yielded adequate Cronbach’s 
alpha reliability coefficients for the overall vaccine literacy scale (0.81)52 and the COVID-19 attitude scale (0.71).45

Acceptance of COVID-19 Vaccination
COVID-19 vaccination acceptance was measured by two items:52 “Have you received the COVID-19 vaccination?” 
(Yes, No). “Do you intend to receive the COVID-19 vaccine?” (Will get it for sure / Not sure / Will not get it). 
Acceptance of COVID-19 vaccination was categorized as acceptance (a combination of people were vaccinated and 
intended to vaccinate for sure) or hesitancy (a combination of people who were not sure and refused to get the 
vaccine).

COVID-19 Vaccine Literacy (COVID-19 VL)
The original COVID-19 Vaccine Literacy scale44 was translated into the Thai language using back translation.52 The scale’s two 
subscales are functional literacy and interactive/critical literacy. The four-item functional literacy subscale has a negative focus 
and uses a four-point response option (4 = Never, 3 = Rarely, 2 = Sometimes, 1 = Often). The eight-item interactive/critical 
literacy subscale has a positive focus and also uses a four-point response option, but starting from 1 = Never to 4 = Often. Scores 
were calculated by averaging the item responses for each subscale, with higher values corresponding to higher levels of their 
respective VL. An example of the negative focus is: “Did you find words you did not know?” An example of the positive focus is, 
“Have you consulted more than one source of information?” In this study, Cronbach’s alphas of the functional and interactive/ 
critical subscales and overall skills were 0.85, 0.83, and 0.82, respectively, and were similar to values reported in another study 
using the scale: 0.85, 0.86, and 0.81 respectively.52

Attitudes Toward COVID-19 Vaccination
Attitudes toward COVID-19 vaccination were measured by a 10-item COVID-19 Attitude Scale, developed and used in 
previous studies.45,49 The scale comprises five positive and five negative attitude items using a 7-point rating scale (1 = 
Strongly disagree; 7 = Strongly agree). Means were calculated from item responses to positive and negative attitudes 
separately, with higher values indicating higher levels of their respective attitudes. An example of a positive attitude item 
is, “Vaccination can reduce the severity of COVID-19.” An example of a negative attitude item is, “COVID-19 vaccination 
can be fatal.” In previous studies, Cronbach’s alphas for positive and negative scales were 0.88 and 0.72, respectively.49 In this 
study, Cronbach’s alphas for the positive, negative, and overall attitudes toward COVID-19 vaccination of this study were 
0.79, 0.67, and 0.74, respectively.

Ethical Considerations
The Committee for the Human Rights Related to Research Involving Human Subjects at the Faculty of Medicine 
Ramathibodi Hospital, Mahidol University, granted permission to conduct the larger project and the present study (COA. 
MURA 2021/381 and COA.MURA 2022/300). During online recruitment for the project, potential participants were 
provided with informed consent information including the study’s purpose, anonymity of responses, and confidentiality 
of data (as no IP address was recorded). Those who agreed to take the survey clicked an option to consent before 
responding. Participation was voluntary with no incentive. Participants could freely skip any questions that they did not 
want to answer. This study was conducted in accordance with the guidelines of the Declaration of Helsinki.
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Data Analysis
Descriptive statistics were used to analyze the participants’ sociodemographic characteristics, acceptance of COVID-19 
vaccination, COVID-19 VL, and positive and negative attitudes toward COVID-19 vaccination. Graphical rates were 
used to display the reasons for participants’ vaccine acceptance, hesitancy, and refusal. Independent t-tests were used to 
compare functional VL, interactive/critical VL, and positive and negative attitudes toward COVID-19 vaccination by 
demographic characteristics. Binary and multiple logistic regression analyses were performed to determine factors 
associated with acceptance of COVID-19 vaccination. The variables with p-values < 0.25 in binary logistic regression 
were identified as candidates for multiple logistic regression models.53 The backward elimination method was applied to 
estimate the final model. A two-tailed test was used for all analyses using statistical significance at p-value of < 0.05. All 
statistical analyses were performed using IBM SPSS version 28.54

Results
Participants’ Background Characteristics, COVID-19 Vaccination, Attitudes, and 
Vaccine Literacy
A majority of participants were from Bangkok and the Central Region of Thailand (Table 1). Two-thirds were females (n = 308; 
67.4%). The mean age was 52.3 years (SD = 12.0), ranging from 19 to 89 years. About half were married (n = 223; 48.8%). Most 
participants had a bachelor’s degree or higher (n = 367; 80.3%). While more than half were employed (n = 241; 52.7%), most 
participants indicated they had an adequate income (n = 372; 81.4%). Over four-fifths of participants had a single underlying 
chronic disease (n = 372; 81.4%), while the remainder had two or more chronic diseases. Frequently reported underlying diseases 
included hypertension (37.0%), diabetes (35.2%), obesity (33.3%), heart disease (18.4%), cancer (12.9%), lung diseases (9.2%), 
stroke (8.5%), and chronic kidney disease (4.4%).

Two hundred and ten participants (46%) had received the COVID-19 vaccine. Of all respondents, 43.1% intended to 
get the vaccine (n = 197; 43.1%); 10.3% were uncertain about receiving it (n = 47; 10.3%); and 0.7% refused to get 
vaccinated (n = 3; 0.6%). The acceptance rate of COVID-19 vaccination was 89.1% (ie, a combination of the vaccinated 
with those reporting an intention to vaccinate = 407/457).

Participants’ mean item scores on functional VL (M = 2.79, SD = 0.74) and interactive/critical VL (M = 3.35, SD = 0.49) 
were above respective scale midpoints. The mean scores were also above the midpoints for positive attitudes toward 
COVID-19 vaccination (M = 5.75, SD = 0.96) and negative attitudes toward COVID-19 vaccination (M = 3.97, SD = 1.19).

Reasons for COVID-19 Vaccination Acceptance, Hesitancy, and Refusal
Participants identified reasons for accepting COVID-19 vaccination (Figure 1). The three reasons most frequently given 
were: reducing the severity of COVID-19 symptoms if infected (40.5%), having medical conditions or underlying 
diseases (38.3%), and achieving of herd immunity (35.9%).

Figure 2 gives the three main reasons the participants gave for vaccination hesitancy. These were: concerns about 
serious/unsafe side effects (86%), unknown side effects to the human body (82%), and fear of the long-term effects of 
vaccination (80%).

Among those who refused COVID-19 vaccination (Figure 3), the most frequently reported reasons for vaccination 
refusal were: the presence of medical conditions or underlying diseases (100%), lack of confidence both in the vaccine’s 
efficacy (100%) and in the vaccine administrative system (100%), the short duration of vaccine development and testing 
(100%), and reluctance to be an experimental subject or a guinea pig (100%).

Attitudes and Vaccine Literacy by Demographic Characteristics of the Participants
Females scored significantly higher than males on interactive/critical VL (Table 2). Participants who had earned 
a bachelor’s degree or higher scored higher on functional and interactive/critical VL compared with those with less 
education. Those currently working scored higher on interactive/critical VL than those unemployed. Functional and 
interactive/critical VL mean scores differed significantly by income. However, no evidence of differences in VL were 
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Table 1 Sociodemographic Characteristics of People with Chronic Diseases 
(n=457)

Variables Frequency Percent

Region

Bangkok 220 48.1

Central 128 28.0
North and Northeast 53 11.6

East, West, and South 56 12.3

Sex
Male 149 32.6

Female 308 67.4
Age, mean = 52.3 years, SD = 12.0, min-max = 19–89 years

< 60 years 333 72.9

≥ 60 years 124 27.1
Educational attainment

Less than the Bachelor’s degree 90 19.7

Bachelor’s degree or higher 367 80.3
Marital status

Single, separate, widowed 234 51.2

Married 223 48.8
Working status

Currently working 241 52.7

Not currently working 216 47.3
Income

Inadequate 85 18.6

Adequate with no savings 178 38.9
Adequate with savings 194 42.5

Acceptance of COVID-19 vaccination

Vaccinated 210 46.0
Intended to vaccinate for sure 197 43.1

Not sure/maybe get the vaccine 47 10.3

Refused to get the vaccine 3 0.6
Number of chronic disease (s)

1 372 81.4

≥ 2 85 18.6
Types of chronic diseases*

Hypertension 169 37.0

Diabetes 161 35.2
Obesity 152 33.3

Heart diseases 84 18.4

Cancer 59 12.9
Lung diseases 42 9.2

Stroke 39 8.5

Chronic kidney disease 20 4.4
Scales Mean SD

COVID-19 vaccine literacy
Functional vaccine literacy 2.79 0.74

Interactive/critical vaccine literacy 3.35 0.49

Attitudes towards COVID-19 vaccine
Positive attitudes 5.75 0.96

Negative attitudes 3.97 1.19

Note: * Some participants reported more than one disease.
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Figure 1 Reasons for vaccination acceptance in people with chronic diseases (n=407).

Figure 2 Reasons for vaccination hesitancy in people with chronic diseases (n=47).
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identified by age nor marital status. Positive and negative attitudes also differed significantly by income, but no other 
sociodemographic variable was associated with attitudes toward vaccines.

Factors Predicting Participants’ COVID-19 Vaccine Acceptance
Although preliminary binary logistic regression models indicated that variables including attainment of a bachelor’s 
degree or higher, working status, adequate income, VL, and negative and positive attitudes were significantly associated 
with participants’ acceptance of COVID-19 vaccination, only attainment of a bachelor’s degree or higher, working status, 
lower negative attitudes, and higher positive attitudes were retained in the final multiple logistic regression model 
(Table 3). Participants indicating more positive attitudes toward the COVID-19 vaccination were more likely to accept 

Figure 3 Reasons for vaccination refusal in people with chronic diseases (n=3).

Table 2 Differences of Vaccine Literacies and Attitudes by Demographic Characteristics (N= 457)

Variables Functional Literacy Interactive/ Critical Literacy Positive Attitudes Negative Attitudes

Mean SD Mean SD Mean SD Mean SD

Sex

Males 2.73 0.77 3.23 0.52 5.87 0.93 4.17 1.27

Females 2.82 0.73 3.42 0.47 5.69 0.97 3.96 1.15

t (p-value) 1.21 (0.227) 3.90 (<0.001) 1.89 (0.059) 1.82 (0.070)

Age

< 60 years 2.78 0.75 3.38 0.50 5.74 0.97 4.04 1.22

≥ 60 years 2.82 0.73 3.30 0.50 5.75 0.93 4.01 1.13

t (p-value) 0.53 (0.594) 1.50 (0.135) 0.07 (0.946) 0.22 (0.830)

(Continued)
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Table 2 (Continued). 

Variables Functional Literacy Interactive/ Critical Literacy Positive Attitudes Negative Attitudes

Mean SD Mean SD Mean SD Mean SD

Educational attainment

Lower than Bachelor’s degree 2.50 0.74 3.18 0.47 5.61 1.13 3.99 1.37

Bachelor’s degree and higher 2.86 0.73 3.40 0.50 5.78 0.91 4.04 1.14

t (p-value) 4.19 (<0.001) 3.70 (<0.001) 1.34 (0.184) 0.30 (0.762)

Marital status

Single, separated, widowed 2.81 0.73 3.41 0.49 5.77 0.91 3.99 1.18

Married 2.77 0.76 3.29 0.50 5.72 1.01 4.07 1.21

t (p-value) 0.62 (0.539) 2.52 (0.120) 0.52 (0.607) 0.74 (0.458)

Working status

Currently working 2.79 0.74 3.43 0.48 5.74 0.95 4.00 1.16

Not working 2.79 0.75 3.27 0.50 5.75 0.98 4.06 1.22

t (p-value) 0.02 (0.985) 3.61 (<0.001) 0.17 (0.866) 0.54 (0.590)

Income

Adequate 2.83 0.73 3.37 0.50 5.81 0.90 4.16 1.15

Inadequate 2.61 0.76 3.25 0.47 5.49 1.17 3.46 1.23

t (p-value) 2.45 (0.015) 2.15 (0.032) 2.30 (0.024) 5.00 (<0.001)

Table 3 Factors Associated with Acceptance of COVID-19 Vaccination (n=457)

Variables Crude OR (95% CI) Adjusted OR (95% CI)

Sex

Male 1.43 (0.73–2.78) –

Female 1.00 –

Age

< 60 years 1.00 –

≥ 60 years 1.36 (0.67–2.75) –

Educational attainment

Less than Bachelor’s degree 1.00 1.00

Bachelor’s degree and higher 4.76 (2.58–8.81)** 4.40 (2.12–9.14)**

Marital status

Single, separate, widowed 1.06 (0.59–1.90) –

Married 1.00 –

(Continued)
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the COVID-19 vaccination. Participants with lower negative attitude scores were more likely to accept the vaccination. 
Prior to adjusting the odds ratios in the final multiple logistic regression model, VL and income adequacy were also 
significant predictors of COVID-19 vaccination acceptance.

Discussion
This study aimed to assess COVID-19 vaccine acceptance and associated factors among people with chronic diseases in 
Thailand. We found a high COVID-19 vaccine acceptance rate of 89.1% (as a combination of the vaccinated and others 
who reported an intention to become vaccinated), possibly because this study was conducted amid Thailand’s third 
pandemic wave in which the general public became more aware of the high number of COVID-19 deaths among the 
elderly and people with underlying chronic diseases,18 following the prioritization of this high-risk population for vaccine 
rollout.17 COVID-19 vaccination acceptance rates among the general population are approximately 58.5% in low and 
middle-income countries32 and 61%–63%33,55 from around the world. Systematic review and meta-analysis of studies of 
patients with chronic diseases from multiple countries worldwide found that the pooled COVID-19 vaccine acceptance 
rates were between 65% to 69%.33,56 Although we found a higher acceptance rate than those reported in these studies, 
our results were consistent with other studies in Thailand45,49 and the U.S.26,57 The acceptance rate of COVID-19 
vaccination in people with chronic diseases varied widely across countries, depending on the time of survey, country, 
region, population, states of chronic conditions, personal beliefs, and health perceptions.24,55,56,58–60

It is important for healthcare providers and policymakers to understand the reasons for people’s decision to get 
vaccinated. In studies in Thailand,45,46,61 the United Kingdom,62 and Australia,63 reasons given for COVID-19 vaccina
tion acceptance were: (1) having medical conditions or underlying chronic diseases, (2) reducing the severity of 
symptoms if infected with COVID-19, and (3) herd immunity. Consistent with reports in the U.S.,64 respondents in 
Australia63 and China24,65 also gave the following reasons for vaccine hesitancy: (1) concerns regarding vaccination side 
effects, (2) the unknown impact to the human body, and (3) the long-term effects of vaccination. Similarly, reports from 
Saudi Arabia58 and Germany66 on COVID-19 vaccination refusal confirm our findings, with participants reporting: (1) 
the presence of medical conditions or underlying diseases, (2) lack of confidence in vaccine efficacy, and (3) lack of 

Table 3 (Continued). 

Variables Crude OR (95% CI) Adjusted OR (95% CI)

Working status

Currently working 1.67 (0.92–3.04) 2.11 (1.03–4.39)*

Not currently working 1.00 1.00

Income

Adequate 3.51 (1.78–6.55)* –

Inadequate 1.00 –

COVID-19 vaccine literacy

Functional vaccine literacy 1.65 (1.11–2.46)* -

Interactive/critical vaccine literacy 3.20 (1.84–5.57)** -

Attitudes towards COVID-19 vaccine

Positive attitudes 2.64 (1.95–3.57)** 2.36 (1.69–3.29)**

Negative attitudes 0.40 (0.30–0.54)** 0.38 (0.27–0.55)**

Notes: *p<0.05; **p< 0.001; Nagelkerke R2 of multiple logistic regression model = 0.391; Hosmer and 
Lemeshow test, p-value = 0.851. 
Abbreviations: OR, Odds ratio; CI, Confidence interval.
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confidence in the vaccine administrative system. Approximately 40% of people with chronic diseases, having an 
underlying disease such as hypertension, diabetes, heart disease, cancer, lung disease, stroke, chronic kidney disease, 
or obesity was considered a sufficient reason to accept the vaccine. Conversely, chronic disease was also one of the 
reasons given for refusal by 100% of those who rejected the vaccine, consistent with a study conducted in Chiang Mai, 
Thailand.34

We found that people with at least one chronic disease who held higher socio-economic status as measured by higher 
education, and current employment, and higher positive and lower negative attitude scores were more likely to accept 
COVID-19 vaccination. In China, higher education has been similarly reported24,60 to predict acceptance of COVID-19 
vaccination. These interrelated social variables offer people better chances to seek accurate health information.67 The 
finding that attitudes influence vaccination acceptance is congruent with previous studies in Thailand45–47,49 and Southern 
Ethiopia.41 Although the sociodemographic variables of sex, age, marital status, and occupation were not predictive of 
COVID-19 vaccination acceptance by people living with chronic diseases, studies conducted in Nepal, Pakistan, India, 
and Bangladesh68 found that these variables helped to predict vaccine acceptance.

The crude odds ratios in the binary logistic regression models indicated that functional and interactive/critical VL 
significantly influenced COVID-19 vaccination acceptance. Although they did not retain statistical significance in the 
fully adjusted model, functional and interactive/critical VL are important for people with a chronic disease to access, 
evaluate, and use vaccine information for decision-making.37 A scoping review of the studies in multiple countries found 
that VL was needed for effective communication and helped to sustain immunization against COVID-19 and other 
communicable diseases.50

People with chronic diseases who currently work may accept COVID-19 vaccination more readily because their work 
environment provides more opportunities to be better informed24 and to make better decisions compared to those who are 
unemployed. People with chronic diseases are a vulnerable group, especially those with low education,69 no current 
work,70 and negative attitudes;69 thus, they should receive greater attention from nurses and other healthcare providers to 
increase their knowledge of COVID-19 vaccines. People who have positive attitudes toward COVID-19 vaccination tend 
to accept the vaccine.24,49,71 This means that more people with higher education, current employment and positive 
attitudes are more likely to accept COVID-19 vaccines.49 Although sex, age, marital status, and income may influence 
the acceptance of COVID-19 vaccination among those with chronic diseases, the impact is minimal. This may be because 
COVID-19 vaccinations were provided for free to everyone in the country, regardless of socio-economic status, as part of 
the universal health coverage policy in Thailand.72 For people with chronic diseases,73 vaccine recommendations 
provided by physicians/health professionals could help to reduce vaccine hesitancy and eventually increase the uptake 
of COVID-19 vaccination.74–77 VL may be similarly associated with vaccination acceptance,78 but the relative positive 
and negative attitudes of people with chronic diseases towards COVID-19 vaccination have a stronger influence on their 
acceptance.

Strengths and Limitations
This study was the first to explore COVID-19 vaccination acceptance and vaccine literacy among Thai people with 
chronic diseases. We are aware of some limitations. First, vaccination acceptance reported by the participants may be 
prone to social desirability bias; however, we used anonymous online data collection to reduce this bias. Second, older 
adults and those with lower socio-economic status (ie, persons with less education and inadequate income) were 
underrepresented in the survey. Recruitment strategies used in the original survey may have omitted those who could 
not access the internet or who lacked familiarity with online surveys. This could limit the generalizability of the findings. 
Last, owing to the cross-sectional nature of this study, it cannot be used to monitor changes in vaccine behaviors over 
time.

Implications for Practice and Research
As a vulnerable group, people with chronic diseases should receive greater attention from nurses and other healthcare providers 
to increase their knowledge of COVID-19 vaccines. Healthcare providers in Thailand are an important and trusted resource,34 

especially for people with chronic diseases. Policymakers and healthcare providers should incorporate VL to tailor effective 
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interventions for people with chronic diseases, such as the design of educational programs to promote positive attitudes79 and 
reduce negative attitudes toward vaccines. Such measures may help to strengthen vaccination acceptance and vaccine 
confidence.80 Misinformation about the COVID-19 vaccines should be dispelled to help reduce negative attitudes. Patients 
should be given valid information using clear communication strategies.27 Public health communications that incorporate 
multimedia strategies may increase public confidence in available COVID-19 vaccines. Because COVID-19 vaccination 
acceptance may fluctuate over time, longitudinal studies of COVID-19 vaccination acceptance and hesitancy among people 
with chronic diseases are needed to monitor possible changes.

Conclusion
This study showed higher education, current employment, and positive attitudes of people with chronic diseases are 
significant factors influencing COVID-19 vaccination acceptance in Thailand. By understanding why people with chronic 
diseases choose to accept COVID-19 vaccination, healthcare providers can design effective strategies to reduce negative 
attitudes and assist the formation of positive attitudes toward obtaining a COVID-19 vaccination.
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