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Abstract: Vaccination is an important measure to control the spread of COVID-19 among elderly
high-risk groups; however, the propensity to receive COVID-19 vaccine boosters has not been
evaluated in these populations. Here, we aimed to investigate the willingness to receive a COVID-19
vaccine booster among the elderly chronic disease population in Taizhou, China. A cross-sectional,
hospital-based survey was conducted in the outpatient department of a tertiary care hospital between
6 July and 11 August 2021 in Taizhou, China, and the data were uploaded to Wen-Juan-Xing, one
of the largest online platforms used to collect survey data in China. The targeted population was
non-oncology chronic disease patients aged 60 years and above. The minimum sample size was 229,
determined by the G*Power software (v3.1.9.2, Heinrich-Heine-Universitat Diisseldorf, Diisseldorf,
Germany). A total of 254 patients with valid data were enrolled in this study, with a response
rate of 82.5% (254/308). Chi-square tests and one-way binary regression were used to compare the
proportions and the degree of influence of categorical factors. The magnitude of the effect for the
comparisons was measured by Gramer’s V. A multivariate binary logistic regression model was
used to correct for confounders and to identify factors. All data were analyzed using SPSS v24.0
(IBM Corporation, Armonk, NY, USA). A total of 198 respondents (77.9%) were willing to receive
a COVID-19 vaccine booster dose, and 77.6% of respondents were willing to receive the primary
dose. Age <70 years (OR 2.82), stable disease control (OR 2.79), confidence in the effectiveness of
the COVID-19 vaccine (OR 3.11), and vaccine recipient (OR 5.02) were significantly associated with
the willingness to receive a COVID-19 vaccine booster dose. Promoting primary dose vaccination is
essential for advancing booster vaccination, and it is important to focus on elderly patients’ confidence
in the vaccine, in addition to strengthening health management and promoting disease stability.
Follow-up studies should focus on elderly patients who belong to specific disease groups.
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1. Introduction

Since the COVID-19 global pandemic, more than 600 million people have been di-
agnosed and, as of 16 September 2022, more than 6 million people have died worldwide.
Vaccination is an important measure to control the spread of COVID-19 [1]. Vaccination
against COVID-19 is even more critical in elderly high-risk groups [2]. Some studies
have shown that a vaccination strategy that focuses on patients with chronic diseases
and the elderly can minimize the number of deaths [3,4]. However, the emergence of
mutant strains of COVID-19 with increasing immune escape capacity and “breakthrough
infection” poses a significant challenge to outbreak control [5], especially for older adults
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with chronic diseases. As compared with younger people, older people with chronic
illnesses aged >60 years have a higher prevalence of COVID-19 [6,7]; the severity of the
infection is worse, and the mortality rate is higher [8]. The immune system of the elderly
gradually declines with age, and the combination of chronic diseases can lead to more
severe immune deficiencies and dysfunctions [9,10]. Therefore, prevention and control in
the current outbreak is focused on encouraging elderly patients with chronic diseases to
receive a timely COVID-19 vaccine booster to achieve adequate vaccine immunization and
effectively prevent SARS-CoV-2 infection.

Numerous studies have focused on consolidating the protective efficacy of the COVID-
19 vaccine and strengthening individual immunity, especially for people at high risk of
infection [11,12]. Several studies have shown that individuals who received two doses of
inactivated vaccines had an improved immune memory. A booster vaccination is essential
to supplement the decreasing protective efficacy of the vaccine against the emergence of
mutated strains, which, in turn, would protect the vulnerable elderly disease populations
from infection and development of severe disease and would reduce the socioeconomic
burden. Moreover, a booster dose of COVID-19 vaccine re-enforces individual immune
responses in the elderly population and enhances the protective effect of the vaccine
against a variety of COVID-19 variants, including Delta variant strains [13-15], providing
a scientific basis for booster vaccination. In the process of promoting COVID-19 vaccine
booster doses in various countries, older adults over 60 years of age and people with
comorbid underlying diseases are the priority groups currently recommended for booster
vaccination. China has also released a COVID-19 booster vaccination strategy for the key
populations.

There are few studies on the willingness to receive the COVID-19 vaccine booster
that have focused on the population of older adults with chronic diseases; studies have
mostly been focused on the general adult population and healthcare workers [13,14].
Questionnaires have also been widely used as a research method in previous studies on
the intention to vaccinate the elderly with the initial doses of the COVID-19 vaccine. An
existing study has shown that bad health conditions can reduce the willingness of older
adults to receive the initial dose of COVID-19 vaccine [15].

In this study, we aimed to investigate the willingness of a China’s elderly chronic
disease population to receive a booster dose of COVID-19 vaccine, and further, to analyze
the factors related to their willingness. In addition, we provided a basis for promoting
COVID-19 booster vaccination in the future to improve the extent of immune protection
offered by the COVID-19 vaccine.

2. Patients and Methods
2.1. Study Design and Data Collection

A cross-sectional, hospital-based survey was conducted in the outpatient department
of a tertiary care hospital in Taizhou, China, and then it was uploaded to Wen-Juan-Xing,
one of the largest online platforms used to collect survey data in China. We conducted a
questionnaire survey in the geriatric outpatient department of Taizhou Hospital between
6 July and 11 August 2021. A total of 308 patients received the invitation. The participants
voluntarily completed a self-administered questionnaire by scanning a quick response code
on their mobile smartphones. The sample size was determined by using the G*Power
software (v3.1.9.2, Heinrich-Heine-Universitat Diisseldorf, Diisseldorf, Germany) [16,17].
We used 2-sided testing, odds ratio = 2, Pr (Y =11 X = 1) HO = 0.5, o err prob = 0.05,
power (1-B err prob) = 0.85, R? other X = 0.6. The minimum sample size was computed
to be 229. The inclusion criteria for this study were patients aged 60 years and above
with non-oncological chronic diseases. Respondents who did not answer completely or
contained unreasonable information were excluded. A total of 254 patients with valid
data were enrolled in this study, with a response rate of 82.5% (254/308). The study was
approved by the Ethics Committee of Taizhou Hospital, Zhejiang Province, China (approval
number K20210705). All procedures were performed according to the guidelines of the
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ethics committee of the authors’ institution and adhered to the tenets of the Declaration of
Helsinki.

2.2. Structured Questionnaires and Measurement

The online self-administered questionnaire consisted of several sections. The introduc-
tion to the questionnaire described the background and purpose of the survey and indicated
that the questionnaire was answered anonymously and voluntarily with informed consent.
Questionnaires from previously published articles by our team were used as references [18],
and the initial questionnaire for this study was formed by a meeting with experts. There
was a pilot study performed. In order to ensure the quality of the official questionnaire,
20 elderly patients with chronic diseases were invited to participate in an initial test at
the hospital outpatient department, and then questions that were deemed unreliable were
revised based on feedback from the test population. The final version of the questionnaire
for this study was confirmed through meetings with experts again.

The questionnaire consisted of several sections. The first section contained basic de-
mographic information including age, gender, residence, education level, occupation, and
perceived risk of COVID-19. We also investigated the chronic disease status of the patients.
Underlying chronic disease included hypertension, diabetes disease, hyperlipidemia, hy-
peruricemia, chronic liver disease, chronic kidney disease, chronic pulmonary disease,
cardiovascular disease, and cancer (two items: yes, no). In the final analysis, after excluding
cancer patients, we recorded those with only one chronic disease as “no comorbidity” and
those with two or more chronic diseases as “more than one comorbidity”. The stability of
chronic diseases was measured using the question, “What is your current chronic disease
status?” (two items: unstable, stable). Patients were also asked whether clinical treatment
was received (two items: yes, no).

Two questions assessed the primary dose COVID-19 vaccination status: (1) Have you
received the primary doses of the COVID-19 vaccine? (two items: yes, no); (2) If not yet
vaccinated, are you willing to get vaccinated? (two items: yes, no). This questionnaire
investigated the willingness of elderly patients with chronic diseases to receive a booster
dose of the COVID-19 vaccine. In addition, their perceptions of the efficacy and safety
of the COVID-19 vaccine booster were also included. The following question measured
the willingness of respondents to receive a booster vaccination: “Would you be willing to
receive a booster dose of COVID-19 vaccine to improve its protective effect?” The response
options were strongly willing, willing, unwilling, or strongly unwilling. To facilitate the
analysis, the possibilities were categorized so that the first two options were classified as
“willing” and the other options were classified as “unwilling”. In addition, confidence in
the effectiveness of the COVID-19 vaccine booster against COVID-19 was assessed using
the following four-point Likert scale: very good, relatively good, moderate, or very poor.
Confidence in safety was evaluated using the following five-point Likert scale: very safe,
safe, moderate, unsafe, or very unsafe. In the final analysis, the first two options were
recoded as applicable (high), while the other options were recoded as not useful (low).

2.3. Statistical Analysis

First, the intention to vaccinate against COVID-19 was expressed as a percentage. Sec-
ond, categorical variables regarding essential demographic characteristics were expressed
as counts and percentages. To assess differences between the willing and unwilling groups,
chi-square tests and one-way binary regression were used to compare the proportions and
the degree of influence of categorical factors. The magnitude of the effect for the compar-
isons was measured by Gramer’s V. A multivariate binary logistic regression model was
used to correct for confounders and to identify factors that might influence the willingness
to receive a booster dose of the vaccine. All logistic regression models calculated odds ratios
(ORs) and corresponding 95% confidence intervals (Cls). All data were analyzed using
SPSS version 24.0 (IBM Corporation, Armonk, NY, USA). Differences were considered to
be statistically significant at p < 0.05.
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2.4. Literature Search Strategy

A search was performed in The Cochrane Library, PubMed, and EMBASE databases
for relevant studies from inception to 16 September 2022. Searches included a mix of
MeSH and free-text terms related to the key concepts of willing, older, adults, vaccine, and
COVID-19, with no language restrictions. After filtering out the irrelevant literature and
removing the duplicate literature by scanning the titles, abstracts, and full text, 9 related
papers were finally obtained. We extracted the following data from the included studies
using a data-extraction form: first author, country, study period, study design, age, sample
size, amount of willing to vaccinate the primary dose of COVID-19 vaccine, and main
factors associated with more willing to be vaccinated.

3. Results
3.1. Demographic Characteristics of the Study Population

Table 1 summarizes the characteristics of the older patients with chronic diseases sur-
veyed, and 254 questionnaires were analyzed in the present study. Among the participants,
66.1% of the participants were aged 60-69 years, 33.9% were aged >70 years, and 56.3%
were male. Among the older adults, 47.6% had a combination of multiple chronic diseases,
and the majority (87.4%) had stable disease control. There were 89 (35.0%) respondents
who had been vaccinated with the primary dose of COVID-19 vaccine. Moreover, 108 of
those who were not vaccinated were willing to be vaccinated in the future. Therefore, the
total proportion of participants willing to be vaccinated was 77.6%.

Table 1. Demographic characteristics of the study population, n = 254.

Independent Variables Categories n (%)/Mean + SD
Total 254 (100%)
Age 679 £ 6.8
Male 143 (56.3%)
Sex Female 111 (43.7%)
. Rural 164 (64.6%)
Residence Urban 90 (35.4%)
. Junior high school and below 199 (78.3%)
Education level High school and above 55 (21.7%)
Farmer 157 (61.8%)
Occupation Workmen 27 (10.6%)
Others 70 (27.6%)
Risk perception of COVID-19 II:I(l)g“}: 17822((278 137(/)2)
. . . . Yes 89 (35.0%)
Have you vaccinated primary dose of vaccine against COVID-19 No 165 (65.0%)
If not vaccinated, willing to be vaccinated against COVID-19 K?j 15078 ((2422.;12 /f;)
Hypertension 184 (72.4%)
Diabetes 106 (41.7%)
Hyperlipidemia 56 (22.0%)
Underlying chronic diseases Hyp?géiemla 23 8;20;3
Kidney 119 (46.9%)
Pulmonary 25 (9.8%)
Cardiovascular 59 (23.2%)
No comorbidity 69 (27.2%)
Comorbidity One comorbidity 64 (25.2%)
More than one comorbidity 121 (47.6%)
Stability of chronic diseases U;S;SE le 23222((1827..(:;2)
Yes 217 (85.4%)

Are you in clinical treatment?

No 37 (14.6%)
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3.2. The Willingness of Older Adults with Chronic Disease to Receive a Booster Dose of COVID-19 Vaccine

As shown in Figure 1, 198 (77.9%) respondents were willing to receive a booster dose
of COVID-19, among which 139 (54.7%) were willing, and 59 (23.2%) had a strong desire
to receive a vaccine booster. In contrast, 56 (22.1%) respondents indicated that they were
unwilling or strongly unwilling to accept a booster dose. As shown in Figure 2, among the
older patients with chronic diseases surveyed, the proportion of them willing to receive
a booster dose of COVID-19 was not significantly different from that of the primary dose
(78.0% vs. 77.6%, p > 0.05). Interestingly, 68.5% of participants who did not receive the
primary dose of the COVID-19 vaccine reported a willingness to accept a booster shot.
However, this was significantly lower than in those who had already received the vaccine
(68.5% vs. 95.5%, p < 0.001).

60
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Willingness to accept the booster dose
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0 ]
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Figure 1. The willingness of older adults with chronic disease to receive a booster dose of COVID-19
vaccine, n = 254.
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Figure 2. Willingness to accept COVID-19 vaccine in vaccinated and unvaccinated participants,
n =254.
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3.3. Factors Associated with Willingness to Accept a Booster Dose of COVID-19 Vaccine

Table 2 summarizes the potential factors influencing the willingness of elderly patients
with chronic diseases to receive a COVID-19 booster vaccine. There were no significant
differences between those willing and unwilling to accept vaccine boosters in terms of
gender, place of residence, education level, or occupation (p > 0.05). Respondents with
multiple comorbid chronic diseases and unstable disease control had significantly lower
willingness to receive COVID-19 vaccine boosters. Those with low confidence in the safety
and efficacy of the COVID-19 vaccine and those who had not received the vaccine were
more reluctant to receive a booster (all p < 0.05).

Table 2. Cardinal analysis of factors influencing the acceptability of COVID-19 vaccine booster
vaccination among older adults with chronic diseases, n = 254.

Independent Variables Categories Willing to be Vaccinated =~ Unwilling to be Vaccinated X2 p Gramer’s V
198 78.0% 56 22.0%
Age eroups 60-69 years 141 83.9% 27 16.1% 10.310  0.001 0.201
8¢ group >70 years 57 66.3% 29 33.7%
Male 109 76.2% 34 23.8% 0.569 0.451 0.047
Sex Female 89 80.2% 2 19.8%
. Rural 132 80.5% 32 19.5% 1.731 0.188 0.083
Residence Urban 66 73.3% 2 26.7%
. Junior high school 158 79.4% 41 20.6% 1115 0291 0.066
Education level and below
High school 40 72.7% 15 27.3%
and above
Farmer 127 80.9% 30 19.1% 3.561 0.169
Occupation Workmen 22 81.5% 5 18.5% 0.118
Others 49 70.0% 21 30.0%
. . High 61 84.7% 11 15.3% 2.679 0.102 0.103
Risk perception of COVID-19 Low 137 75.3% 45 247
Comorbidity Nol&omotl;:)idity 63 91.3% 6 8.7% 9.826 0.002 0.197
ore than 135 73.0% 50 27.0%
one comorbidity
Stability of chronic diseases Unstable 18 56.3% 14 43.8% 10.034  0.002 0.199
Stable 180 81.1% 42 18.9%
Are you in clinical treatment? Yes 166 76.5% 51 23.5% 1.835 0.176 0.085
: No 32 86.5% 5 13.5%
Confidence in the effectiveness of the ngh 162 87.1% 24 12.9% 33.801 <0.001 0.365
COVID-19 vaccine Low 36 52.9% 32 47.1%
Confidence in the safety of the High 169 84.5% 31 15.5% 23464 <0.001 0.304
COVID-19 vaccine Low 29 53.7% 25 46.3%
Have you already accepted primary doses of the No 113 68.5% 52 31.5% 23.014 <0.001 0.311
COVID-19 vaccine? Yes 85 95.5% 4 4.5%

We further calculated the degree of association between these factors and the willing-
ness to receive booster vaccination using a binary logistic regression model. As shown
in Table 3, age < 70 years (OR 2.82, 95% CI 1.37-5.81), stable disease control (OR 2.79,
95% CI 1.11-7.00), confidence in the effectiveness of the COVID-19 vaccine (OR 3.11, 95% CI
1.34-7.22), and vaccine recipient (OR 5.02, 95% CI 1.67-15.14) were significantly associated
with willingness to receive a booster dose of COVID-19 vaccine. After stratification by
vaccination status, the correlates of willingness to accept a booster dose in the vaccinated
subsample were consistent with the entire sample.

3.4. The Estimates of Older Adults” Willingness to Receive the Primary Doses of the COVID-19 Vaccine

We summarized the different estimates of older adults” willingness to receive the
primary dose of the COVID-19 vaccine in Table 4 [15,19-26]. Willingness estimates ranged
from 43.9% to 92.7%. The results of our study showed that 77.6% of older adults with
chronic diseases were willing to receive the primary dose of COVID-19 vaccine, which was
in line with previous findings.
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Table 3. Logistic regression of factors associated with willingness to accept a booster dose of
COVID-19 vaccine, n = 254.

Independent Variables Pc OR (95% CI) Padj OR (95% CI)
Age 60-69 0.001 2.66 (1.45-4.88) 0.005 2.82(1.37-5.81)
g >70 years 1 1
Stability of chronic diseases Stable vs. Unstable 0.002 3.33 (1.54-7.24) 0.029 2.79 (1.11-7.00)
Comorbidit No comorbidity 0.002 3.89 (1.58-9.55) 0.124 2.22(0.80-6.11)
y More than one comorbidity 1 1
Confidence in the effectiveness of the COVID-19 vaccine High vs. Low 0.000 6.00 (3.16-11.39) 0.008 3.11 (1.34-7.22)
Confidence in the safety of the COVID-19 vaccine High vs. Low 0.000 4.70 (2.43-9.07) 0.175 1.84 (0.76-4.41)
Have you already accepted primary doses of the
COVID-19 vaccine? Yes vs. No 0.000 9.78 (3.40-28.09) 0.004 5.02 (1.67-15.14)

Pc: unadjusted p-value in binary logistic regression models without covariates; cOR (95% CI), crude odds ratio
and 95% confidence interval in the binary logistic regression models without covariates; Padj, adjusted p-value in
binary logistic regression model including all the variables; aOR (95% CI), adjusted odds ratio and 95% confidence
interval in binary logistic regression model including all the variables.

Table 4. The estimates of older adults” willingness to receive the primary dose of the COVID-19

vaccine.
Willing to . . .
. . Age Sample . Main Factors Associated with
Author Country Study Period Study Design (Years) Size Vac(t‘:;l;ate More Willing to be Vaccinated Reference
o
1. Perceived the safety and
Wu et al. China 1 I\;Iay 233211_ 30 cross-sectional >60 1067 90.9% necessity of the [15]
une COVID-19 vaccine.
1. Perceived the safety and
1 January efficacy of COVID-19 vaccines; 2.
Nikolovski et al. USA 2020-31 clinical study >65 7420 91.3% Positive results from the first [19]
January 2020 COVID-19 vaccine
outcome study.
29 September
202029 Lo o 1. Perceived about the safety and
Basta et al. Canada December longitudinal Study >50 23819 84.1% efficacy of COVID-19 vaccines. [20]
2020
15 January .
Syan et al. Canada 2021-15 cross-sectional >50 314 83.1% 1. Perceived the safety of the [21]
COVID-19 vaccine.
February 2021
1. Having social/mass media as a
Galle et al. Ttaly 1 iune 2021-31 cross-sectional >65 1041 92.7% main source of information; [22]
ugust 2021 . .
2. Higher educational level.
1. Received vaccination
August against influenza;
Contoli et al. Italy 2020-31 cross-sectional >65 1876 54.9% 2 Hich rick . 1,’h . [23]
January 2021 . High risk perception of having
had a death from COVID-19.
1 May 2020-30 1. High risk perecption
Macinko et al. Brazilian November cross-sectional >50 6584 71% 2 Perceived th f/ d [24]
2020 - Perceive the safety an
benefits of COVID-19 vaccines.
1. Perceived the safety of
Saudi ° Egggﬁzer COVID-19 vaccines; 2. Male;
Al-Hanawi et al. . cross-sectional >50 488 43.9% 3. Higher educational level; [25]
Arabia December L .
2020 4. High risk perception
of COVID-19.
1. High risk perception of
4 January COVID-19;
Malesza et al. German 2021-17 cross-sectional >75 1037 78.2% 2. Perceived the safety, efficacy, [26]
January 2021 and benefits of

COVID-19 vaccines.

4. Discussion
4.1. Clinical Implications

As elderly individuals form one of the high-risk groups for COVID-19, COVID-19

vaccination in the elderly is a hot topic of current research. Studies have shown the
immunization effects of different types of COVID-19 vaccines in elderly people [27-29]. A
clinical study of a ChAdOx1 nCoV-19 vaccine booster showed that the immunogenicity of
the booster in older adults was similar to that of younger adults, enabling a robust humoral
and cellular immune response in the older population [30].

A comparison of the willingness of older adults with chronic diseases to receive the
booster dose and its associated factors with the existing studies (Table 4) of the primary
doses for the general elderly revealed that the willingness of older adults in different
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countries ranged from 43.9% to 92.7%, and the results of our study showed that age
groups > 60 years with chronic diseases also had a high rate of willingness to receive the
COVID-19 vaccine booster (77.9%), similar to their willingness to receive the primary dose
(77.6%). In an Italian study, the elderly showed good knowledge about COVID-19 and
its preventive aspects [31]. The perceptions of the COVID-19 vaccine, particularly safety
and efficacy, were positively associated factors in the willingness to receive the initial dose
in the general elderly population in various countries. Our study found that willingness
to receive a booster dose in the elderly chronic disease patient population was similarly
influenced by perceptions of COVID-19 vaccine safety and efficacy.

There are also different findings in this survey. First, The results of this study showed
that 95.5% of those who completed the initial dose of the COVID-19 vaccine were willing
to receive the booster dose. Therefore, the vaccination strategy for the booster dose should
be focused on increasing the acceptance of the initial dose of the vaccine and encouraging
individuals who have not yet received the initial dose to get vaccinated as soon as possible,
thereby, increasing the booster dose administration and maintaining the continuity of herd
immunity. Second, the impact of older age and clinical stability of disease control on the
willingness of older adults with chronic conditions to receive COVID-19 vaccine boosters is
not negligible.

Our findings showed that older adults aged >70 years were significantly less willing
to receive a booster dose than older adults aged <70 years and well below the requirements
for group immunization [32], which may be related to the lack of awareness and confidence
in the COVID-19 vaccine among older adults. This suggests that knowledge of the vaccine
affects older adults” willingness to vaccinate. However, the level of understanding among
older adults decreases with age. Additionally, older adults may have less access to COVID-
19 vaccine-related knowledge due to decreased self-care and social participation, thereby,
reducing the level of knowledge about the effectiveness of the booster [33]. Perceptions
of and attitudes toward COVID-19 risk vary by age group, with older adults having
more negative attitudes toward vaccination. However, high infection and mortality rates
of COVID-19 occur more frequently in older adults [34]. Therefore, during COVID-19,
society, communities, and families need to pay special attention to the older age groups to
enhance their education about the disease and to promote their awareness of the vaccine to
improve their acceptance of COVID-19 vaccine boosters [35]. Healthcare professionals have
a close and trusting relationship with older patients with chronic diseases and are a reliable
source to help patients to understand vaccine information [36]. Therefore, enhancing
the involvement of healthcare professionals in COVID-19 prevention efforts will help to
increase confidence in booster doses among patients with chronic diseases.

Most elderly patients have chronic diseases and multiple comorbidities [37]. There-
fore, the degree of disease control has important implications for the willingness to receive
COVID-19 vaccine booster shots. Our study showed that patients with multiple comorbidi-
ties, especially those strongly associated with COVID-19 complications, were significantly
less willing to accept COVID-19 vaccine booster shots. According to the existing recom-
mendations for COVID-19 vaccination in patients with chronic diseases, medical stability
is the basis for vaccination [4]. Patients with chronic disease are more likely to follow
the rules, guidelines, and recommendations during the COVID-19 pandemic [38]. A pa-
tient’s primary condition can impact vaccine action, causing the effect of the vaccine to be
reduced by a partially protective immune response [39]. Successful and effective health
management strategies can increase the motivation and initiative of older adults to address
their health problems [40], thus, potentially increasing their willingness to receive booster
shots. Therefore, strengthening the scientific management of chronic diseases in elderly
patients to help them maintain and improve their health is an important strategy to promote
COVID-19 booster vaccination.

There are some practical recommendations based on this study. First, hospitals can
provide individualized health education according to the different conditions of patients.
The focus should be on health education for elderly people with stable chronic disease



Vaccines 2022, 10, 1665

9o0f 11

conditions and urging them to get booster vaccinations as soon as possible. In addition, for
patients whose condition is in an unstable stage, the main focus is on treating the disease.
Secondly, the government can develop incentives and establish cooperation with hospitals
to precisely intervene in people who are suitable for COVID-19 booster vaccination.

4.2. Methodological Considerations

There are some limitations to our study. First, we recruited chronic disease patients
from hospitals in a single geographic area in Taizhou, China. The study population
was also selected on a convenient and voluntary basis. Therefore, inevitable selection
bias existed in this study. Second, the survey was conducted using a non-standardized
questionnaire. Since our questionnaire used a non-scale format, it was difficult to test
the reliability, intelligibility, and validation indexes. Third, patients’ stability of chronic
diseases was assessed by their self-assessment and it was measured by a single-choice
question. Moreover, the evaluation criteria for disease stability varied among chronic
diseases. Therefore, there may have been some measurement bias in the results of stability
of chronic diseases. Fourth, our study did not analyze the elderly group with specific
diseases, which is the direction of our follow-up study.

5. Conclusions

Our study found that 77.9% of older adults with chronic diseases were willing to
receive a booster dose of the COVID-19 vaccine, which was similar to their willingness to
accept the primary doses. Furthermore, 95.5% of those who completed the primary doses
were willing to receive a booster dose. Therefore, promoting primary doses of vaccine is
essential for advancing booster vaccination. The willingness to receive the booster dose
was significantly lower in elderly patients > 70 years with chronic diseases and unstable
conditions. This emphasizes the importance of educating the elderly with chronic diseases,
with particular attention to their confidence in vaccines. Further, the health management
of chronic diseases in the elderly should be strengthened to promote disease stabilization.
These are essential strategies for promoting booster doses of vaccination in this particular
population.
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