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Introduction: Unvaccinated older adults with COVID-19 are at higher risk for severe illness and complications compared with those
have been vaccinated. Vaccine literacy and attitudes are important factors that enhance healthy behaviors and choices, including
vaccination intention.

Objective: To explore vaccine literacy, attitudes, and vaccination intention toward COVID-19 among Thai older adults and examine
associations between vaccine literacy, attitudes, and vaccination intention.

Methods: This study used a cross-sectional online design. We surveyed 408 older adults who met our inclusion criteria. Participants
were recruited online via social media and websites. The survey covered demographic data, vaccine literacy, attitudes, and intention to
get the COVID-19 vaccine.

Results: COVID-19 vaccination intention among Thai older adults was high (81.3%). Females and those aged 6069 years had higher
COVID-19 vaccine literacy scores than males (t = —2.120, p < 0.05) and those aged >70 years (t = 2.438, p < 0.05). Participants with
postgraduate education and those who were health professionals scored higher for vaccine literacy than less educated (t=—3.501, p <0.01) and
non-health professional (t = 5.437, p < 0.001) participants. Those with an adequate income or that had been vaccinated against COVID-19
scored significantly higher for vaccine literacy and attitudes toward the COVID-19 vaccine than participants with an inadequate income
(t=4.626, p < 0.001) or that had not been vaccinated (t = 2.842, p < 0.01). Vaccine literacy (r = 0.219, p < 0.001) and attitudes (r = 0.459,
p < 0.001) were significantly associated with vaccination intention.

Conclusion: COVID-19 vaccine literacy and attitudes are significant factors related to vaccination intention. Health professionals
could play an important role in enhancing vaccine literacy among older adults. Positive attitudes and COVID-19 vaccine literacy may
enhance vaccination uptake in older adults.
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Introduction
COVID-19 vaccination has an important role in mitigating the transmission and severity of COVID-19. Vaccination
showed 50% efficacy in reducing the incidence of COVID-19' and limiting the disease trajectory.” Older adults are at
high risk for mortality from COVID-19. In March 2020, the Centers for Disease Control and Prevention (CDC) reported
that 80% of deaths among patients with COVID-19 occurred in those aged >60 years. In addition, a 10-year increase in
age was significantly associated with increased mortality.* The death rate in those aged >85 years was 330 times higher
compared with those aged 18-29 years.” Case fatality rates also increased with age; that is, from 1% to 3% in patients
aged 55-64 years, from 3% to 11% in those aged 65-84 years, and from 10% to 27% in those aged >85 years.> The
mortality rate in Thailand was 3.7% in patients aged 60—69 years and 12.1% in those aged >70 years.®

The CDC reported that the percentage of hospitalization and intensive care unit (ICU) admissions for older adults
with COVID-19 in 2020 increased with increasing age,’ especially for those aged >70 years.” The highest rate of
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hospitalization was in patients aged >85 years (70.3%) compared with those aged 45-55 years (28.3%)° and was 10 times
higher compared with those aged 18-29 years.” A narrative review of 19 studies conducted in North America, Europe,
and Asia among older patients with COVID-19 admitted to the ICU showed the rates of ICU admission in patients aged
>60 years varied, with the highest rate being 79.6% and the highest ICU mortality rate being 91%.® Therefore, older
adults should be prioritized in receiving COVID-19 vaccination to reduce mortality and morbidity.

The effectiveness of COVID-19 vaccines is evidenced in terms of minimizing severe illness, hospitalization, and deaths
due to COVID-19,” especially among older adults.'®'" The COVID-19 vaccination program in Thailand began in
March 2021. It started with frontline healthcare workers, followed by older adults aged >60 years and other high-risk groups.
The Oxford-Astra Zeneca vaccine was the first available vaccine to be given to older adults aged >60 years. To receive
vaccination, the target population was invited to register via an official COVID-19 vaccine application. However, some older
adults were hesitant or refused to get vaccinated and did not register for the vaccine program. Vaccine hesitancy led to lower
vaccination rates and was a substantial obstacle to achieving coverage and community immunity in the target population.'*

Frequently-reported hesitancy factors related to the vaccine delivery program included underlying diseases and other
barriers to COVID-19 vaccination among older adults. These barriers can be divided into structural- and attitude-related
barriers.!> Common structural barriers included cost, time, transportation, and clinic location.!? Attitude-related barriers
included individuals’ beliefs or perceptions that may have reduced their willingness to seek out or accept vaccination.
Misinformation and misconceptions of vaccination because of lack of knowledge about COVID-19 vaccine and vaccine
literacy could lead to negative attitudes. Negative attitudes about vaccines have a significant link to vaccine hesitancy'*
whereas positive attitudes significantly increase vaccination intention.'*”'” Attitudes toward COVID-19 vaccination
remain one of the most important factors affecting vaccination intention.'*"”

Health literacy is a key factor for enhancing healthy behaviors and choices. Previous studies on COVID-19
vaccination have shown that inadequate health or vaccine literacy was significantly associated with attitudes towards
COVID-19 vaccination'”'? and an unwillingness to get vaccinated against COVID-19." In addition, vaccine literacy
has been shown to be a significant factor that influences vaccination intention®” and reduces vaccine hesitancy.*'**
Recently, a COVID-19 vaccine literacy scale was developed to measure and assess a person’s ability to understand,
appraise, and apply existing information about the COVID-19 vaccine to make an appropriate decision about
vaccination.”®** This highlighted that vaccine literacy is an essential factor affecting vaccination intention.'*""”

Research about vaccine literacy, attitudes, and vaccination intention has not been conducted among older adults in
Thailand in the context of the COVID-19 pandemic. Therefore, this study aimed to explore COVID-19 vaccine literacy,
attitudes toward COVID-19 vaccination, and intention to receive the COVID-19 vaccine among Thai older adults. We
also examined associations between COVID-19 vaccine literacy, attitudes, and vaccination intention. The findings of this
study will provide information for health professionals to develop strategies to enhance acceptance of COVID-19

vaccination among older adults.

Materials and Methods

Study Design

A cross-sectional survey design was used to collect data about COVID-19 vaccine literacy, attitudes, and vaccination
intention among older adults in Thailand between May and July 2021.

Study Sample
A convenience sample of older adults was recruited via online methods. The inclusion criteria were (1) aged >60 years,
(2) ability to read and understand Thai, (3) access to a smartphone or tablet, and (4) willingness to participate in this
study. The exclusion criterion was any physical, psychological, or anatomical impairment that would prevent interaction
with a computer device.

The sample size was calculated using the G*power statistical program (version 3.9.1.4) to achieve power (1-f) of 0.80
and a 0.05 level of confidence.” The effect size was determined based on prior research® using the smallest correlation
value of r = 0.140. Although the estimated sample size was 395, we increased the sample size by 5% to account for
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possible incomplete answers. In the final dataset, there were seven incomplete surveys, resulting in a total sample of 408
surveys from older adults included in the data analysis.

Data Collection and Instruments

Participants were recruited online via announcements about the study on websites, Facebook, a Line Group (https://line.me),
and a Line application for individuals’ networks and community social groups. Messages inviting people to participate in this
study containing a URL and a quick response code were circulated via these social media channels. The online survey was
developed using Google Forms and data were automatically saved on Google Drive. The data were downloaded and placed
in a Microsoft Excel file. The online survey covered participants’ demographic characteristics, COVID-19 vaccination status,
vaccination intention, attitudes towards COVID-19 vaccination, and COVID-19 vaccine literacy.

Demographic Characteristics and Vaccination Status

The characteristics collected were: age, sex, marital status, education level, and income. Participants were also asked
whether they were vaccinated, were health professionals, and if they had an underlying disease. In addition, participants
were asked to respond to two questions: “Have you already received the COVID-19 vaccination?” (1 = Yes, 0 = No), and
“Will you get the COVID-19 vaccine?” (1 = Will not get, 2 = Not sure, or 3 = Will get for sure). This scale was used in
a previous study.

Attitudes Toward COVID-19 Vaccination

Attitudes were measured using a 10-item scale developed by the researchers, responses to each item were on an ordinal
7-point Likert scale (from 1 = totally disagree to 7 = totally agree). There were five positively worded items and five
negatively worded items. For example, “I think the COVID-19 vaccine is helpful” (positive) and “The COVID-19
vaccination can have adverse effects” (negative). Negatively worded items were reverse scored. Total scores ranged from
10 to 70 points, with higher scores indicating a more positive attitude toward COVID-19 vaccination. This scale was
reviewed for face validity by experts in epidemiology, communicable diseases, and nursing. It was pilot tested and
showed an acceptable Cronbach’s alpha coefficient (o = 0.706).

COVID-19 Vaccine Literacy

The COVID-19 Vaccine Literacy Scale was developed by Biasio et al*®> with two dimensions: vaccine literacy functional
skills (four items, negatively worded) and vaccine literacy interactive/critical skills (eight items, positively worded).The
stem of the four items in the first dimension was, “When reading or listening to information about future COVID-19
vaccines or current vaccines: Did you ... ? The stem of the eight items in the second dimension was, “When looking for
information about future COVID-19 vaccines or current vaccines: Have you/Did you ... ? Each of the 12 items had an
ordinal 4-point response option (1 = Never, 2 = Rarely, 3 = Sometimes, and 4 = Often). Negatively worded items were
reversed scored. Higher scores indicated an improved level of vaccine literacy. The scale was translated from English

into the Thai language by Maneesriwongul et al*® using back-translation. The scale had acceptable subscale and overall
internal consistency reliability: Cronbach’s alpha coefficients for vaccine literacy functional skills (a = 0.85), vaccine

literacy interactive/critical skills (o = 0.86), and the overall scale (o = 0.81).

Ethical Considerations

This study was approved by the Committee on Human Rights Related to Research Involving Human Subjects, Faculty of
Medicine Ramathibodi Hospital, Mahidol University (MURA2021/381, 2022/19). After reading the informed consent
outlining the survey’s purpose, anonymity, and data confidentiality in accordance with the Declaration of Helsinki,
eligible older adults indicated their willingness to participate by tapping on the online “Accept” button. They could
complete the online survey in about 20 minutes in private and in their own time, and could exit the survey at any time.

Data Analysis
Frequencies, means, and percentages were calculated to assess participants’ demographic data, COVID-19 vaccine
literacy, attitudes, and vaccination intention. Independent #-tests were used to examine differences between participants’
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characteristics and attitudes and vaccine literacy. Pearson product-moment correlation and point biserial correlation tests
were used to examine the relationships between vaccine literacy, attitudes, and vaccination intention. SPSS version 18.0
for Windows was used for the data analysis.

Results

Most participants (n = 340, 83.3%) were aged 60—69 years (Table 1). About half (51.7%) lived in Bangkok and 21%
lived in the central region of Thailand. Most participants were female (n = 296, 72.5%), married (n = 222, 54.4%), had
a postgraduate education (n = 202, 49.5%), were not healthcare professionals (n = 307, 75.2%), and had an adequate
income (n = 373, 91.4%). Most participants reported having one or more underlying diseases: hypertension (n = 148,

Table | Summary of the Characteristics of Participants (n = 408)

Characteristics n Percentage

Age (range 60-89 years, M = 65.2, SD = 4.50)
Age range (years)

60-64 226 55.4
65-69 114 27.9
70-74 55 13.5
75 up 13 32

Gender
Male 112 27.5
Female 296 72.5

Marital status

Single 108 26.5
Married 222 54.4
Widowed/divorced 78 19.1
Education

Primary level or lower 21 5.1

Secondary level or diploma 44 10.8
Bachelor’s degree 141 34.6
Postgraduate 202 49.5

Health professional
Yes 101 248
No 307 75.2

Income adequacy
Adequate 373 91.4
Inadequate 35 8.6

Underlying disease
Yes 299 733
No 109 26.7

Type of underlying disease (Multiple responses)

Hypertension 148 36.3
Diabetes 53 13.0
Cardiovascular disease (heart) 33 8.1

Obesity (BMI > 30 kg/m?2) 30 74
Cancer 16 39
Neurovascular disease (Stroke) 14 34
Chronic respiratory disease I 2.7

(Continued)
2368 https: Patient Preference and Adherence 2022:16

Dove!


https://www.dovepress.com
https://www.dovepress.com

Dove Kittipimpanon et al

Table | (Continued).

Characteristics n Percentage

Vaccination against COVID-19

Yes 184 45.1
No but accept 182 44.6
No but hesitate 40 9.8
No and refuse 2 0.5

Vaccination intention to get COVID-19 vaccine (n = 224)

Acceptance 182 81.3
Hesitancy 40 17.8
Refusing 2 0.9

36.3%), diabetes (n = 53, 13%), and cardiovascular disease (n = 33, 8.1%). Less than half of the participants had been
vaccinated against COVID-19 (n = 184, 45.1%). Of those who had not been vaccinated, most accepted vaccines and
intended to receive the COVID-19 vaccine (n = 182, 81.3%). Less than one-fifth of participants were hesitant to be
vaccinated (n = 40, 17.8%) and two refused any vaccination.

For participants who had already received the COVID-19 vaccine, the most common reasons for vaccine acceptance
were that it would reduce the severity of the disease (n = 160, 87%), create herd immunity (n = 149, 81%), and reduce
their perceived risk (n = 146, 79.3%) (Figure 1). Those who intended to get the COVID-19 vaccine reported similar
reasons for vaccine acceptance in that it would reduce the severity of the disease (n = 149, 81.9%), reduce their perceived
risk (n = 144, 79.1%), and create herd immunity (n = 141, 77.5%) (Figure 2). The main reasons participants were hesitant
to be vaccinated were fears of potential side effects (n = 35, 87.5%), physical effects (n = 34, 85%), allergic reactions (n
=31, 77.5%), and vaccine safety (n = 31, 77.5%) (Figure 3). The two participants who refused vaccination reported they
were concerned about the short vaccine development time and vaccine effectiveness and safety (Figure 4).

On average, participants reported means above the midpoints on the overall COVID-19 vaccine literacy
(M = 3.19, SD = 0.44) and the two dimensions: functional literacy (M = 2.88, SD = 0.68) and interactive/critical
literacy (M = 3.34, SD = 0.49). Females and those aged 60—-69 years scored significantly higher on overall vaccine
literacy than males (t = —2.120, p < 0.05) and participants aged >70 years (t = 2.438, p < 0.05) (Table 2).

Reducing severity of COVID-19 infection 87.0

Creating herd immunity 81.0

| am an older adult 79.3

Preventing COVID-19 infection although not reach 100%

65.2

Preventing COVID-19 infection

| have underlying disease _ 31.0
I have the risks for COVID-19 infection | N 255
etc. I 3.8

0 20 40 60 80 100
Percentage

59.8

Reasons

Figure | Reasons for vaccination acceptance in vaccinated persons (n = 184).
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Reducing severity of COVID-19 infection 81.9

| am an older adult 791

Creating herd immunity 175

Preventing COVID-19 infection although not reach 100% 59.3

b I

Preventing COVID-19 infection 4

| have underlying disease. _ 28.6
I have the risks for COVID-19 infection - 176
etc. l 3.8

0 10 20 30 40 50 60 70 80 90
Percentage

Reasons

Figure 2 Reasons for vaccination acceptance in intentional persons (n = 182).

Side effects

Need safety vaccine

®
o
o

Reasons

Concern about Immunity exist duration

0 20 40 60 80 100

Percentage

Figure 3 Reasons for vaccination hesitancy (n = 40).

Participants with postgraduate education and those who were health professionals scored higher on overall vaccine
literacy than those with less education (t = —3.501, p < 0.01) and non-health professionals (t = 5.437, p < 0.001).
Similarly, participants reported means above the midpoints on their attitudes toward the COVID-19 vaccine
M = 49, SD = 0.83). Participants who reported an adequate income or had been vaccinated against
COVID-19 scored significantly higher for attitudes about the COVID-19 vaccine than those who reported an
inadequate income (t = 4.626, p < 0.001) or had not been vaccinated (t = 2.842, p < 0.01).

Participants who reported having a positive attitude toward the COVID-19 vaccines recognized the benefits of
vaccination and how it minimized the severity of the disease. They trusted health professionals. Conversely, participants
with negative attitudes toward the vaccines were concerned about their potential side effects and life-threatening
problems. They also thought other prevention choices were better than vaccination. COVID-19 vaccine literacy was
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| dontwant o be atab ot | 100
| don't like to inject anything into my body. _ 100
Vaccine isnot saety | 00
vaccine is not effective enough. [ NNNEGEEE 0
Time to develop and test the vaccine is too short _ 100
Fear for injection _ 50
Unconfident in the vaccine administration system _ 50
The process of obtaining the vaccination is complicated. _ 50
No underlying disease _ 50
Need herd immunity _ 50

0 20 40 60 80 100 120
Percentage

Reasons

Figure 4 Reasons for vaccination refusal (n = 2).

significantly and positively associated with participants’ attitudes about the vaccines (r = 0.344, p < 0.001) and their
vaccination intention (r = 0.219, p < 0.001) (Table 3). Vaccine attitudes were also significantly and positively associated
with vaccination intention (r = 0.459, p < 0.001).

Table 2 Differences Between Participants’ Characteristics by Groups on Vaccine Literacy and Attitudes (n = 408)

Characteristics Vaccine Literacy Attitudes
n % Mean (SD) t P-value | Mean (SD) t P-value
Age range
60-69 340 83.3 321 (0.44) 2438 0.015% 4.89 (0.84) —0.796 0.112
70+ 68 16.7 3.07 (0.43) 5.07 (0.76)
Gender
Male 112 27.5 3.11 (0.45) -2.120 0.035% 4.96 (0.86) 0.624 0.533
Female 296 725 3.22 (0.43) 4.92 (0.82)
Education
Bachelor or lower 141 346 3.15 (0.43) -3.501 <0.01* 4.89 (0.83) -1.073 0.284
Postgraduate 202 49.5 3.30 (0.39) 4.98 (0.76)
Health professional
Yes 101 75.2 3.39 (0.42) 5.437 <0.001* 4.89 (0.69) —0.548 0.584
No 307 248 3.12 (0.43) 4.93 (0.88)
Income adequacy
Adequate 373 914 3.20 (0.44) 1.879 0.061 4.98 (0.80) 4.626 <0.001*
Inadequate 35 8.6 3.05 (0.39) 4.32 (0.89)
Underlying disease
Yes 299 733 3.17 (0.45) —1.285 0.200 4.89 (0.82) —1.449 0.148
No 109 26.7 3.23 (041) 5.02 (0.85)
Vaccination
Yes 184 45.1 3.22 (0.42) 1.504 0.133 5.05 (0.72) 2.842 0.005*
No 224 549 3.16 (0.45) 4.82 (0.91)

Note: *Significant if p-value < 0.05.
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Table 3 Correlations Between COVID-19 Vaccine Literacy, Attitudes Toward COVID-19 Vaccine, and
Vaccination Intention to Get COVID-19 Vaccine Among Persons Not Vaccinated (n = 224)

Variables Vaccine Literacy | Attitudes® | Vaccination Intention®
COVID-19 Vaccine Literacy | 0.344* 0.219*
Attitudes toward COVID-19 | 0.459*

Vaccination Intention to get COVID-19 vaccine |

Note: *Significant if p-value < 0.01, *Pearson product-moment correlation test, °Point biserial correlation test.

Discussion

COVID-19 vaccine functional and interactive/critical literacy among older adults in Thailand were similar to those
reported in Italy, with the Thai mean scores falling within the Italian study’s 95% confidence intervals.”® Our result that
Thai older adults aged under 70 years had higher vaccine literacy was consistent with results reported for Chinese
adults.?” In both cultures, families and peers may play an important role in motivating adults and older adults to receive
vaccination,?® but this could be less influential among older adults aged >70 years. COVID-19 vaccine literacy was also
improved in Thai older adults who had postgraduate degrees. Educational level has been associated with both vaccine

2327 and health literacy.'®

literacy

We found that participating Thai older adults that were health professionals scored higher on vaccine literacy than non-
health professionals. Thai female older adults also had a higher mean score for COVID-19 vaccine literacy than males, which
was consistent with previous study from Asia that reported similar results.”” However, the study from Italy showed that Italian
females’ mean scores on vaccine literacy were lower than males, although their median scores were identical >

The COVID-19 vaccination intention among Thai older adults (81.3%) was similar to that reported in a general
population survey conducted in Southeast Asia (83.5%)>’ but higher than the responses to a multi-country survey
(71.3%).>° Other studies of vaccination intention specific to older adults showed intention rates varied widely from
52.7% to 91.3%.%' 3> The responses given for vaccination intention among Thai older adults may have been because this
study was conducted during the third wave of the COVID-19 pandemic when the incidence of COVID-19 and mortality
were increasing, particularly among older adults. As the perception of the severity of COVID-19 infection worsened,
vaccination intention increased. This was congruent with what has been reported elsewhere.>* The reasons for vaccina-
tion hesitancy given by Thai older adults (potential side effects and vaccine safety) were also the most common reasons
for the unwillingness to get vaccinated reported in other studies.”®*'3>7 In addition, lack of trust in COVID-19
vaccines and concern about side effects were voiced by respondents in another study.?’

The scores for attitudes toward COVID-19 vaccine among Thai older adults who perceived they had an adequate
income were higher than those with a perceived inadequate income. Similar results for household income associated with
positive attitudes towards COVID-19 have previously been reported.'”'® Older adults with a perceived adequate income
may have greater opportunities to access more information about the COVID-19 vaccine, resulting in a more favorable
attitude. Our results that Thai older adults who either received the COVID-19 vaccination or were accepting of the
vaccination had more positive attitudes than their non-vaccinated or non-accepting counterparts were consistent with
other studies.'#'%-3#

We found significant relationships between COVID-19 vaccine literacy, attitudes toward vaccines, and COVID-19
vaccination intention. Other studies found similar connections, such as (1) between attitudes toward vaccination

14,16,38,39 1439 and (2) between COVID-19 vaccine literacy, vaccination intention,”* and

intention and vaccine hesitancy,
vaccine acceptance and uptake.”* Older adults with a high level of vaccine literacy were less likely to have COVID-19
vaccine hesitancy.”” Conversely, inadequate vaccine literacy was associated with a reluctance to get COVID-19 vaccination.'

This cross-sectional study had some limitations. The online data collection might have produced some bias. The method of
recruitment might also have facilitated responses from participants who may have been similar to the researchers. Not only

were the participants better educated than the general Thai population, but the number of health professionals was
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disproportionately high. However, the self-selection of participants and the cross-sectional design do not negate the results but
provide context to this study. Results may change with a larger sample and as the pandemic enters into different phases.

Conclusion and Recommendations

Older adults in this study reported high level of vaccination and vaccination intention. COVID-19 vaccine literacy and
attitudes are significant factors related to vaccination intention. Side effects of vaccines and vaccine safety remain major
concerns among older adults in Thailand, especially among the group with vaccine hesitancy. The older adult population
should be targeted for improving COVID-19 vaccine literacy, particularly those aged >70 years and who are less
educated. These findings provide essential insights for policy makers to design effective communications with vulnerable
groups about vaccine safety so that they understand that the benefits of COVID-19 vaccine outweigh the possible risks.
Health professionals could play an important role in enhancing vaccine literacy among older adults. Positive attitudes and
COVID-19 vaccine literacy can enhance vaccination uptake in older adults.
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