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Objective: This study aimed to investigate COVID-19 vaccine acceptance and related factors in individuals with mental disorders in Korea.

Methods: We surveyed 572 individuals with mental disorders about their attitudes toward COVID-19 vaccination using a 7-item self-rating questionnaire on vaccine acceptance and hesitancy. We categorized the respondents into groups based on their level of vaccine acceptance using hierarchical clustering. In addition, we evaluated the respondents’ vaccination status and trust in sources of information regarding COVID-19 vaccines, and assessed their psychological characteristics using the Patient Health Questionnaire-9, Gratitude Questionnaire-6, and Big Five Inventory-10.

Results: Clustering revealed three groups according to vaccine acceptance: ‘totally accepting’ (n= 246, 43.0%), ‘somewhat accepting’ (n= 184, 32.2%), and ‘hesitant’ (n= 142, 24.8%) groups. Three quarters of all participants, who belonged to the ‘totally accepting’ or ‘somewhat accepting’ groups, were willing to receive a COVID-19 vaccine despite concerns about its side effects. Individuals in the high vaccine acceptance group were older (F= 12.52, p< 0.001), more likely to receive the influenza vaccine regularly, and more likely to trust formal information sources. Additionally, they had higher levels of gratitude (F= 21.00, p< 0.001) and agreeableness (F= 4.50, p= 0.011), and lower levels of depression (χ2= 11.81, p= 0.003) and neuroticism (F= 3.71, p= 0.025).

Conclusion: The present study demonstrated that individuals with mental disorders were generally willing to receive COVID-19 vaccination. However, they weighed its need and effectiveness against potential side effects before coming to a decision. It is important to understand the behavioral and psychological characteristics associated with vaccine acceptance, to effectively communicate its importance to individuals with mental disorders.
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Introduction

Coronavirus disease 2019 (COVID-19) emerged as a global health issue in early 2020. Compulsory public health measures, including mandatory face mask wearing and social distancing, were implemented during the early period of the pandemic to curtail the rapid spread of COVID-19 (1, 2). Almost a year after the pandemic began, COVID-19 vaccines showing promising efficacy and safety were developed, and government authorities strongly encouraged as many people as possible to be vaccinated (3). Such stringent measures were necessary to reduce morbidity and mortality among older individuals and patients with medical comorbidities. However, some individuals felt that their personal freedoms were violated and raised concerns about the efficacy and safety of the vaccines (4).

Preexisting mental disorders have been associated with a disproportionately higher likelihood of contracting COVID-19, and being hospitalized or dying, compared to the general population (5). Several factors might contribute to the poor COVID-19 outcomes of individuals with mental disorders, including a higher prevalence of physical comorbidities, unhealthy lifestyle, and immunological disturbances related to the psychopharmacological treatments (6, 7). Many individuals with mental disorders also have adverse socioeconomic conditions, which make it difficult to access appropriate physical healthcare (8). In particular, patients in closed psychiatric wards are likely to have an increased risk of contracting COVID-19 due to the overcrowded and closed nature of the environment (9, 10). In this regard, individuals with mental disorders have been considered one of the most vulnerable populations to COVID-19, and in urgent need of COVID-19 vaccination (11, 12). A longitudinal cohort study found that COVID-19 vaccination can significantly reduce COVID-19-related hospitalization and mortality rates in patients with schizophrenia to levels comparable to the general population (13).

Despite the urgent need for COVID-19 vaccination, individuals with mental disorders may be reluctant to receive the vaccine due to socioeconomic inequalities, including lower income and education levels, impaired function, and social isolation (14, 15). Psychological conditions may also significantly influence their perceptions about COVID-19 vaccination (16). However, there are limited studies on the willingness, hesitancy or reluctance of individuals with mental disorders to get vaccinated, and the extent of vaccine acceptance in this population is not well understood (17, 18). Since vaccine acceptance is a complex outcome behavior resulting from a decision-making process, it is necessary to comprehensively investigate the attitudes and behaviors of individuals with mental disorders toward COVID-19 vaccination. (19, 20).

In Korea, COVID-19 vaccination was initiated at the end of February 2021, with priority given to individuals with mental disorders (21). This study aimed to investigate COVID-19 vaccine acceptance and related factors in this population. We first examined attitudes toward vaccination and then used clustering analysis to identify patterns of vaccine acceptance. We also explored behavioral and psychological characteristics associated with vaccine acceptance. The results provided a detailed understanding of COVID-19 vaccine acceptance in individuals with mental disorders, including vaccine acceptance rates, vaccination behaviors, and related psychological factors.



Materials and methods


Participants

This study enrolled 663 individuals with mental disorders from two university hospitals (277 outpatients), two mental hospitals (206 outpatients), and two community mental health centers (180 individuals) in South Korea between August 2 and December 31, 2021. Participants were aged 19–70 years, presented to the psychiatric outpatient clinic or community mental health center, were able to provide informed consent and complete the questionnaire. The potential participants were selected using non-probability sampling. A psychiatrist, psychologist, or mental health social worker explained the study procedures to the participants and obtained written informed consent prior to the completion of self-rated questionnaires. In total, 572 participants were included in the analysis, after excluding 91 who did not complete the questionnaires or had missing demographic data. The study was approved by the Chonnam National University Hospital Institutional Review Board (CNUH-2021-297).



Measures

The participants indicated their acceptance and hesitancy with regard to COVID-19 vaccination via seven items on a COVID-19 vaccination attitude questionnaire that we developed based on existing literature and our experience. The responses were rated using a 5-point Likert scale ranging from 1 (Strongly disagree) to 5 (Strongly agree; Table 1). The internal consistency of this questionnaire was acceptable (Cronbach’s α = 0.75, when questions 1–3 were reverse-scored). The participants were also asked about their vaccination status for COVID-19 and influenza vaccines, and then only those who had already received the COVID-19 vaccine or were scheduled to receive it shortly, responded to six Yes or No questions regarding their reasons for receiving the vaccine. In addition, all participants were asked six Yes or No questions about trustworthy sources of information regarding COVID-19 vaccination.



TABLE 1 COVID-19 vaccination attitude questionnaire.
[image: Table1]

Depression was measured using the Patient Health Questionnaire (PHQ)-9 (22). The PHQ-9 items were scored based on frequency using a 4-point Likert scale ranging from 0 (not at all) to 3 (nearly every day). A cutoff score of ≥10 indicates clinically relevant symptoms of depression. We used the Korean version of the PHQ-9, which is a reliable and valid tool for screening depressive symptoms in Korean populations (23). In this study, the Cronbach’s α of the PHQ-9 was 0.91, indicating acceptable internal consistency.

Gratitude was assessed using the Gratitude Questionnaire (GQ)-6, which evaluates the experience and expression of gratitude in daily life (24). The GQ-6 items were rated on a 7-point Likert scale ranging from 1 (strongly disagree) to 7 (strongly agree). Higher scores indicate more grateful attitudes and more positive emotions. We used the Korean version of the GQ-6, which has demonstrated high reliability and validity (25). In this study, the Cronbach’s α of the GQ-6 was 0.87, indicating acceptable internal consistency.

Personality traits were assessed using the Big Five Inventory (BFI)-10, which is a short-form version of the BFI that measures five dimensions of personality, including extraversion, agreeableness, conscientiousness, neuroticism, and openness to experience (26). The BFI-10 items were rated on a 5-point Likert scale ranging from 1 (disagree strongly) to 5 (agree strongly). The score for each personality dimension was calculated as the sum of the normal score question and reverse score question. We used the Korean version of the BFI-10, which has been validated with good reliability and validity (27).



Statistical analysis

We performed cluster analysis on the responses to the seven questions comprising the COVID-19 vaccination attitude questionnaire, to identify a set of individuals with similar levels of vaccine acceptance. The 5-point Likert scale scores were treated as ordinal variables and subjected to hierarchical clustering using Ward’s minimum variance method, which minimizes the total variance within each cluster. Gower’s distance was used as a dissimilarity matrix, suitable for ordinal variables (28). Hierarchical clustering constructs a dendrogram of nested clusters by repeatedly merging or splitting clusters (29). We determined the optimal number of clusters using both the elbow and silhouette methods. The elbow method considers only intra-cluster distances, while the silhouette method uses a combination of inter-and intra-cluster distances, which may lead to different results (30). We visualized individual response patterns to determine properties of the clusters. This process was performed using the R packages ‘cluster’ and ‘factoextra’. Then, we compared vaccination behaviors and psychological characteristics among clusters, using the Chi-squared test for categorical variables and Quade non-parametric covariance analysis for covariate-adjusted continuous variables (31). All statistical tests were two-tailed. p < 0.05 was considered statistically significant. Statistical analyses were performed using R (version 4.0.3; R Foundation for Statistical Computing, Vienna, Austria) and SPSS software (version 27.0; IBM Corp, Armonk, NY, United States).




Results


Identification of clusters

The elbow and silhouette method suggested that two or three clusters would be optimal. Considering the dendrogram and heatmap, we decided to classify the study population into three clusters (Figure 1). In cluster 1 (n = 246, 43.0%), most respondents strongly agreed with the items related to a positive attitude toward COVID-19 vaccination (questions 4–7) and strongly disagreed with question 3 (i.e., “I do not need the COVID-19 vaccination”). Approximately half of the respondents in cluster 1 strongly agreed or agreed that they were concerned about potential side effects of the COVID-19 vaccines in question 1. Similarly, in cluster 2 (n = 184, 32.2%), most participants agreed with questions 4–7 and disagreed or strongly disagreed with question 3. By contrast, in cluster 3 (n = 142, 24.8%), most participants were neutral toward, or disagreed or strongly disagreed, with questions 4–7, and many of them strongly agreed or agreed with question 3. In addition, > 60% of the respondents in cluster 3 expressed concerns about side effects in question 1. Based on these patterns of responses, clusters 1–3 were labeled ‘totally accepting’, ‘somewhat accepting’, and ‘hesitant’ groups, respectively.

[image: Figure 1]

FIGURE 1
 Heatmap and dendrogram of the hierarchical clustering analysis results; clusters 1–3 were distinguished based on the responses to the seven questions on attitudes toward COVID-19 vaccination of individuals with mental disorders.




Demographic characteristics

The study participants had a mean age of 36.6 ± 12.0 years, and 47% were males. The most common diagnosis was schizophrenia (58.0%), followed by depressive disorder (19.6%), bipolar disorder (11.5%), anxiety disorder (3.8%), and others (7.0%).

There were no significant differences in demographic characteristics among the three groups, except in age (Table 2). Participants in the ‘totally accepting’ group were significantly older than those in the ‘somewhat accepting’ and ‘hesitant’ groups (F = 12.52, p < 0.001). Therefore, we controlled for age as a covariate when comparing other continuous variables among the three groups.



TABLE 2 Comparison of demographic characteristics among the three COVID-19 vaccine acceptance groups.
[image: Table2]



Vaccination behaviors

At the time of the survey, almost 50–60% of participants in the ‘totally accepting’ and ‘somewhat accepting’ groups had already received the COVID-19 vaccine (Table 3A). However, only 33% of participants in the ‘hesitant’ group had been vaccinated. The proportion of participants who regularly received the influenza vaccine was lower in the ‘hesitant’ group (< 20%) compared to the other two groups.



TABLE 3 Comparisons of vaccination behaviors among the three COVID-19 vaccine acceptance groups.
[image: Table3]

Among participants who had already received the COVID-19 vaccine or were scheduled to receive it soon, those in the ‘totally accepting’ and ‘somewhat accepting’ groups were more likely to state that prevention of infection and exemption from quarantine or other restrictions were the major reasons for receiving a COVID-19 vaccine compared to those in the ‘hesitant’ group (Table 3B). However, the proportion of those participants who had been vaccinated against their will was significantly higher in the ‘hesitant’ compared to ‘totally accepting’ group.

More than half of the participants in the ‘totally accepting’ and ‘somewhat accepting’ groups stated that they trusted the information related to COVID-19 vaccination presented on TV and radio news, as well as by medical professionals (Table 3C). However, in the ‘hesitant’ group, the proportion of participants who trusted these sources of information was significantly lower than in the other two groups. Additionally, individuals with mental disorders were less likely to trust information provided by online videos, social network services, and acquaintances, regardless of their vaccine acceptance status.



Psychological characteristics associated with COVID-19 vaccine acceptance

The total PHQ-9 score was not significantly different among the three groups (F = 2.80, p = 0.062), but the proportion of participants who had clinically significant depression (i.e., PHQ-9 score ≥ 10) was significantly lower in the ‘totally accepting’ group (20.7%) compared to the ‘somewhat accepting’ (33.2%) and ‘hesitant’ (34.5%) groups (χ2 = 11.81, p = 0.003; Table 4A).



TABLE 4 Comparison of psychological characteristics among the three COVID-19 vaccine acceptance groups.
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The total GQ-6 score was significantly different among the three groups (F = 21.00, p < 0.001; Table 4B). Post hoc tests showed that the ‘totally accepting’ group had a higher level of gratitude compared to the ‘somewhat accepting’ and ‘hesitant’ groups.

Regarding the BFI-10 scores, there were significant differences in agreeableness (F = 4.50, p = 0.011) and neuroticism (F = 3.71, p = 0.025) among the three groups (Table 4C). Post hoc tests showed that the level of agreeableness was higher in the ‘totally accepting’ than ‘hesitant’ group, and the level of neuroticism was higher in the ‘hesitant’ than ‘totally accepting’ and ‘somewhat accepting’ groups.




Discussion

Our clustering analysis showed that three-quarters of the participants (75.2%) accepted COVID-19 vaccination, and perceived it as efficacious and necessary. However, the remaining participants (24.8%) were reluctant to get vaccinated and were overly concerned about side effects. We also analyzed the demographic factors, motivations, trust in information sources, and psychological characteristics associated with vaccine acceptance.


Hierarchical clustering for COVID-19 vaccine acceptance in individuals with mental disorders

This study aimed to identify COVID-19 vaccine acceptance in individuals with mental disorders by examining their concerns, needs, and motivations for vaccination. Only a few studies have been conducted on COVID-19 vaccine acceptance in this population, and these studies have often relied on one or two simple questions about vaccination intent, such as “Do you intend to be vaccinated against COVID-19 in the future?” or “Will you accept vaccination against coronavirus, once it is offered to you?” (17, 18). However, vaccine decision-making is a complex process that involves an individual’s values, background, and coping strategies (19, 20). Therefore, to gain a more comprehensive understanding of vaccine acceptance in individuals with mental disorders, we utilized a wider range of questions about COVID-19 vaccination and a clustering method instead of relying solely on simple questions and analyses based on fixed cut-off scores. Clustering is an exploratory analysis technique used to identify subgroups of individuals within a larger population who share similar characteristics (32). When validated tools to assess vaccination behaviors in a specific population are not available, clustering analysis can be used for data-driven categorization of the population according to COVID-19 vaccine acceptance or hesitancy. A recent study based on cluster analysis found that patients with autoimmune and inflammatory diseases were characterized by three main patterns of beliefs and intentions related to COVID-19 vaccination (33).

In the present study, hierarchical clustering identified three main types of attitudes toward COVID-19 vaccination in individuals with mental disorders: ‘totally accepting’, ‘somewhat accepting’, and ‘hesitant’. Most participants in the ‘totally accepting’ group strongly agreed that COVID-19 vaccines are efficacious and necessary, and expressed high willingness to be vaccinated. Additionally, many participants in the ‘somewhat accepting’ group were somewhat willing to be vaccinated, and agreed with the necessity of vaccination. However, a considerable proportion of participants in both the ‘totally accepting’ and ‘somewhat accepting’ groups expressed concerns about potential side effects. The ‘totally accepting’ and ‘somewhat accepting’ groups accounted for three-quarters of all participants (75.2%). This vaccine acceptance rate was lower than that reported in a Danish study of mental disorder patients (84.8%) (18), but was higher than that reported in a Chinese study (50.8%) (17). These discrepancies may be because of differences in the measure of vaccine acceptance, survey timing, and study populations. By contrast, most participants in the ‘hesitant’ group (24.8%) were neutral regarding the prospect of receiving the COVID-19 vaccine, or were reluctant to receive it, and were also highly concerned about side effects.

Altogether, our clustering analysis showed that vaccine acceptance was influenced by the perceived necessity of the vaccine and concerns about potential side effects. We found that the majority of individuals with mental disorders in Korea were willing to receive the COVID-19 vaccines despite concerns about side effects. However, some individuals expressed doubts about the necessity and efficacy of the vaccines.



Demographic characteristics associated with COVID-19 vaccine acceptance

Participants in the ‘totally accepting’ group were older than those in the ‘somewhat accepting’ and ‘hesitant’ groups. Our results are largely consistent with those of recent studies showing that older people were more willing to get vaccinated (34, 35). The higher vaccine acceptance among older patients may be due to their awareness of worse COVID-19 outcomes in the unvaccinated or higher prevalence of comorbid physical illness (36). In contrast, young people who are generally healthy and have been less affected by COVID-19 may be less inclined to receive the vaccines (37). On the other hand, we found no differences between the three groups in terms of sex, level of education, occupational status, and diagnosis. Recent studies of the general population have shown mixed results regarding the effects of these factors on vaccine acceptance. Some studies have shown that men and employed individuals are more likely to accept COVID-19 vaccines compared to women and unemployed individuals (38, 39), while others have reported the opposite (34, 40). A global survey reported that vaccine hesitancy was associated with a lower education level, while vaccine refusal was associated with a higher education level (14). The effects of mental disorder diagnosis and severity on vaccination behaviors also remain unclear. Further investigation is needed to understand the differences in vaccine acceptance based on demographic and clinical characteristics.



Vaccination behaviors associated with COVID-19 vaccine acceptance

Our ‘hesitant’ group had the lowest rate of past influenza vaccination as well as current COVID-19 vaccination, suggesting that existing perceptions and attitudes toward vaccination might play important roles in the decision to receive a COVID-19 vaccine. COVID-19 vaccine hesitancy in the general population has been associated with not obtaining an influenza vaccination (41, 42). A systematic review also pointed out concerns over safety, lack of trust, lack of need for vaccination, and cultural reasons as common causes of vaccine hesitancy for COVID-19 and influenza vaccines (43). We speculate that negative perceptions of vaccines may underlie the hesitation or reluctance to receive COVID-19 or influenza vaccines.

Among participants who were accepting of COVID-19 vaccination, prevention of COVID-19 infection and exemption from restrictions on daily life were important factors in the decision to be vaccinated. This shows that, in addition to the prevention of infections and reduction of mortality, the benefits of vaccination for daily life might be important in the decision to be vaccinated (44). In this regard, encouraging positive perceptions and attitudes toward COVID-19 vaccines in individuals with mental disorders may increase the likelihood of COVID-19 vaccination.

Participants who exhibited high vaccine acceptance considered traditional mass media and medical professionals as reliable information sources. However, participants who were hesitant to receive the COVID-19 vaccine had less trust in these information sources. A recent study from Singapore found that trust in formal rather than informal sources of information was associated with complete vaccination among middle-aged and older individuals (45). A Swiss study found that institutional trust plays a strong role in the decision to be vaccinated (46). It is not clear whether individuals with greater vaccine acceptance are more likely to trust formal sources of information or vice versa. Additionally, vaccine acceptance in individuals with mental disorders may be influenced by the types of sources they have access to (47). Those who had more access to formal information or less access to informal information may have been more willing to get vaccinated (48). Nevertheless, providing appropriate formal or informal information on COVID-19 vaccination to individuals with mental disorders is important to increase their vaccine acceptance (49, 50).

Overall, our findings suggest that public health strategies effectively communicating the necessity and benefits of COVID-19 vaccines to individuals with mental health problems are needed.



Psychological characteristics associated with COVID-19 vaccine acceptance

Among participants who were totally accepting of COVID-19 vaccination, the proportion who had experienced clinically significant depression was significantly lower, compared to the other groups. Depressed individuals are likely to become ambivalent, have reduced adaptive coping resources, and exhibit reluctance to take preventive actions against COVID-19 (51). Conversely, vaccination might reduce the perceived risk of COVID-19 and associated psychological distress (52). Given that individuals with mental disorders may be more vulnerable to experiencing COVID-19-related depression, anxiety, and stress, it is important to consider how these psychological conditions may impact their willingness to receive the COVID-19 vaccines (53–55).

Participants who were totally accepting of vaccination exhibited higher levels of gratitude. Gratitude is a general state of thankfulness and appreciation in response to the receipt of something that is valuable and meaningful to a given individual (56). Gratitude improves adaptive coping in the face of adversity (57). In particular, it was associated with better mental health during the COVID-19 pandemic, including less anxiety and depression, as well as a higher level of subjective well-being (58, 59). Although little is known regarding the effects of gratitude on vaccination behaviors during the pandemic, we assumed that grateful individuals with mental disorders might cope better with concerns about the new COVID-19 vaccines (60).

Participants who exhibited high vaccine acceptance had higher agreeableness and less neuroticism. Agreeableness refers to an individual’s level of cooperativeness and compassion; individuals with a high level of agreeableness are more likely to be warm, caring, and supportive toward others (61). By contrast, individuals with a high level of neuroticism are characterized by anxiety, sadness, and emotional instability; individuals with a high level of neuroticism feel more depressed, impulsive, and insecure (62). Several studies conducted before and after the pandemic have shown that personality traits such as agreeableness, conscientiousness, and neuroticism may influence vaccine acceptance and hesitancy in the general population (63, 64).

Taken together, our findings suggest that the psychological state and traits of individuals with mental disorders may play an important role in the willingness to receive the COVID-19 vaccine.




Limitations

This study had some methodological limitations. First, the present study included only community-dwelling patients, recruited through non-probability sampling, who may not be representative of the mental disorder population. Therefore, the results should be interpreted cautiously. Second, the study population was heterogeneous in terms of underlying psychotic and neurotic diseases. Although there was no association between the underlying diagnosis and vaccine acceptance, future studies are warranted to investigate vaccination behavior in the context of individual psychiatric disorders. Third, because the study population was grouped using a clustering method rather than based on cutoff scores or criteria, the clusters in the present study did not fully reflect the absolute level of vaccine acceptance. In addition, the study did not differentiate between vaccine hesitancy and vaccine refusal. Data-driven approaches allow classification of vaccine acceptance based on the study population and investigator judgment. Fourth, the associations between vaccine acceptance and behavioral and psychological characteristics do not indicate causation direction. Further studies are needed to examine causal relationships. Fifth, this study was conducted over several months during the COVID-19 vaccination program. Therefore, temporal changes in the vaccination rates and the phasic nature of the program should be taken into consideration. Longitudinal studies are needed to understand the changes in attitudes and behavior toward COVID-19 vaccination before and after the vaccination program.



Conclusion

In this study, we found that the majority of individuals with mental disorders were willing to receive the newly developed COVID-19 vaccines. However, some remained doubtful about the need for vaccination and were overly concerned about vaccine side effects. Perceptions of the efficacy and necessity of COVID-19 vaccines varied among this population. Additionally, the way individuals weighed the benefits and risks of vaccination may have influenced their acceptance or hesitancy toward receiving the COVID-19 vaccines. Depression, gratitude, and personality characteristics also play important roles in attitudes and decisions regarding COVID-19 vaccination in individuals with mental disorders. Effective communication of objective information about COVID-19 vaccination to this population is crucial to help them understand the importance of vaccination and alleviate their concerns about potential side effects. Public health strategies should consider the behavioral and psychological characteristics of this population to improve their adherence to vaccination and reduce vaccine hesitancy or refusal.
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