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Abstract

The COVID-19 pandemic highlighted the critical importance of vaccination in controlling
infectious diseases. While previous research has identified social cohesion as a potential
facilitator of health behaviors, empirical studies exploring its direct impact on COVID-19 vac-
cination rates, especially across different age groups, remain limited. This cross-sectional
study utilized data from the 2021 Korean Community Health Survey, a nationally represen-
tative survey conducted in South Korea. The analysis focused on adults aged 50 and older,
categorizing them into two age groups (50-64 and >65). We investigated the association
between perceived neighborhood social cohesion and COVID-19 vaccination status, con-
trolling for socio-economic status, health behaviors, and concerns related to COVID-19.
Statistical analysis was conducted using complex sample multiple logistic regression to
adjust for potential confounders. The study included 135,352 participants, with an analysis
showing that in the age group >65, higher levels of perceived neighborhood social cohesion
were significantly associated with increased vaccination uptake (aOR for trust between
neighbors: 1.200, 95% CI: 1.058—1.362; aOR for mutual assistance among neighbors:
1.491, 95% CI: 1.312—1.695). Interestingly, these associations were not significant in the
50-64 age group. Additionally, satisfaction with healthcare services was associated with
higher vaccination uptake in both age groups (aOR: 1.106, 95% CI: 1.004—1.219 for 50-64;
aOR: 1.306, 95% CI: 1.160-1.471 for >65). Our findings suggest that perceived neighbor-
hood social cohesion plays a crucial role in influencing COVID-19 vaccination uptake
among older adults, particularly those aged 65 and above. These results indicate that health
policies aimed at enhancing social cohesion may effectively improve vaccination rates,
especially among the elderly. Future research should explore the impact of social cohesion
on other age groups and assess the causal relationships in longitudinal studies.
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1. Introduction

The COVID-19 pandemic, caused by severe acute respiratory syndrome coronavirus 2
(SARS-CoV-2), emerged as a global crisis in early 2020 [1]. To control the spread of this virus,
non-pharmaceutical interventions (NPIs) such as social distancing, mask-wearing, handwash-
ing, and quarantine were promptly implemented. Despite the effectiveness of these measures
in mitigating the immediate spread, they were not sufficient for long-term control of the virus.
The need for effective and reliable vaccination strategies was underscored for proactive and
sustainable management, as vaccines are crucial not only in are crucial not only in reducing
the incidence of cases but also in significantly reducing the risk of hospitalization and death
[2-4] The United Kingdom was the first to initiate a COVID-19 vaccination program follow-
ing the emergency use authorization of the Pfizer-BioNTech vaccine, with other countries
including South Korea subsequently launching their vaccination campaigns [2, 5].Nonetheless,
COVID-19 vaccination was the most potent and effective means of controlling and preventing
COVID-19 [6, 7], COVID-19 vaccine hesitancy had emerged as a significant issue due to con-
cerns about the side effect and effectiveness given the rapid development process [8-12]. Even
before the COVID-19 pandemic, the World Health Organization recognized vaccine hesitancy
as a major threat to global health and emphasized the need for strategies to enhance public
trust and acceptance [13]. Although the pandemic has now transitioned into an endemic
phase, the potential for future outbreaks of novel infectious diseases persists. This underscores
the continued importance of vaccination campaigns and preparedness for future pandemics.
Emergency authorization for vaccines may still be necessary to control new infectious diseases.
Therefore, understanding the factors influencing vaccine hesitancy and promoting vaccination
is crucial not only for controlling current outbreaks but also for preparing for future pandem-
ics [14-21].

Social cohesion, defined as the degree of connectedness and solidarity among groups within
a society, encompasses the perceived sense of community, willingness of neighbors to inter-
vene for the common good, sense of belonging among residents, and the level of trust shared
among neighbors [22, 23]. Research indicates that individuals in cohesive and socially inte-
grated communities are more likely to engage in healthy behaviors and experience better
health outcomes [24, 25]. This can be attributed to the rapid dissemination of information
about health, higher likelihood of adopting healthy behavioral norms, informal social control
of health-related deviant behaviors, and the provision of mutual support when necessary [23,
26]. While social cohesion is generally considered a community level characteristic[22, 25, 27],
there are limitations to treating it as such due to differences in residents’ perceptions of neigh-
borhood boundaries and variations in their perceptions of the level of neighborhood social
cohesion. To address this, some studies examining the relationship between social cohesion
and health outcomes have utilized individual-level measurements for social cohesion. In this
study, to emphasize the measurement of neighborhood social cohesion at the individual rather
than the community level, we use the term "perceived neighborhood social cohesion," as refer-
enced in previous research [24, 28]. Perceived social cohesion has been reported to be associ-
ated with influenza vaccination uptake [28], and COVID-19 vaccination intention and uptake
[29, 30]. Additionally, perceived social exclusion increased the likelihood of vaccine refusal
[31]. These findings highlight the importance of enhancing social cohesion as a strategy to
improve vaccination rates and public health outcomes.

However, empirical studies investigating the relationship between perceived neighborhood
social cohesion and actual COVID-19 vaccination, rather than vaccination intent, are limited.
Additionally, previous research has not sufficiently explored the influence of social cohesion
across different age groups. Understanding the impact of neighborhood social cohesion on
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vaccination behaviors across various age groups is crucial, as differences in social dynamics
and health perceptions by age can affect the effectiveness of public health interventions. Identi-
fying these differences can inform the development of targeted strategies to improve vaccina-
tion rates and overall public health outcomes.

This study aims to investigate the association between perceived neighborhood social cohe-
sion and COVID-19 vaccination uptake across different age groups. Utilizing a large-scale,
nationally representative sample, we controlled for other covariates influencing vaccination
rates.

2. Materials and methods
2.1. Data source

This study used data from the 2021 Korean Community Health Survey (KCHS). The KCHS is
a nationwide survey conducted annually by the Korea Disease Control and Preventive Agency
(KDCA) and managed as a nationally approved statistical data source (approval number
117075). The 2021 KCHS was conducted using household visits between August 16 and Octo-
ber 31, 2021. The survey targeted adults aged 19 and over, and was conducted by city, prov-
ince, and housing type using resident registration data. Detailed information on the sample
design and survey contents of the KCHS has been previously reported [32].

The KCHS questionnaire contains 163 questions in 18 areas of the individual and house-
hold surveys. The individual survey includes health behaviors such as smoking and alcohol
consumption, health checkups and vaccination status within the past year (influenza and
COVID-19 vaccines), morbidity, healthcare utilization, accidents, and poisonings (injuries),
activity limitations and quality of life, education level and economic activity, and COVID-19-
related items.

Given the initially limited supply of vaccines in 2021, the South Korean government estab-
lished a prioritized vaccine distribution strategy, focusing first on high-risk groups. Beginning
with long-term care facility residents and healthcare workers on February 26, 2021 those
aged > 65 and 50 to 64 years were vaccinated sequentially up to August 2021 [5] (S1 Fig).
Therefore, considering the time frame of the KCHS, individuals aged > 50 were likely to be
unvaccinated against COVID-19 due to vaccine hesitancy rather than issues with the vaccine
delivery schedule. On the other hand, those aged < 50 were likely to remain unvaccinated at
that time due to the government’s vaccine delivery policy.

Therefore, this analysis was restricted to individuals aged > 50 to avoid potential confound-
ing factors, such as vaccine accessibility. In addition, we excluded recipients of basic livelihood
assistance from the study populations. Of the 229,242 individuals who participated in 2021
KCHS, the data of 135,352 were used in this analysis.

2.2. Variable

The dependent variable in this study was COVID-19 vaccination status. In the KCHS, partici-
pants were asked whether they had received a COVID-19 vaccination and responded either
“Yes” or “No”. In this context, a “Yes” response was categorized as an event. Considering the
survey period, all respondents included in the study had received their first vaccine dose.

The perceived neighborhood social cohesion as independent variable was measured using
two items used previously [33] namely, “People in our neighborhood can be relied upon and
trusted” (hereafter referred to as “trust between neighbors”) and “People in our neighborhood
assist each other during events like ceremonies.”(hereafter referred to as “mutual assistance
among neighbors”). In addition, an additional variable was introduced to assess satisfaction
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with healthcare services in the neighborhood. For each of these items, responses were either
“Yes” or “No”.

Further, the study included variables related to socioeconomic status, health behaviors,
self-reported health, and concerns about COVID-19, all of which have been identified as
associated with vaccination in previous studies [15-18, 34]. Socioeconomic status was
assessed based on age, sex (male or female), educational level (less than high school or high
school or above), monthly household income (below or above 3 million Korean won), and
residence (urban or rural), and household composition (living alone or with family mem-
bers). Health behaviors and self-reported health were evaluated using smoking status (non-
smoker or current smoker), drinking frequency (less than once a month or once a month or
more), physical activity (moderate or higher intensity at least 5 days a week or less than 5
days a week), experience of depression (whether experienced for two weeks or more during
the previous year), and self-reported health (fair or poor versus good). Concerns related to
COVID-19, such as those associated with infection risk, social stigma, and economic dam-
age due to the pandemic, were also considered. These concerns were categorized into three
levels: high concern (very much so or somewhat), moderate concern, and low or no concern
(not really or not at all).

2.3. Statistical analysis

The analysis was conducted considering weights, stratification variables, and clustering vari-
ables to reflect the complex sample design accurately. In the descriptive analysis, baseline char-
acteristics were presented as frequencies and weighted percentages for categorical variables
and as weighted means and standard errors for continuous variables. Adjusted odds ratios
(aORs) and 95% confidence intervals (CI) of factors associated with COVID-19 vaccination,
after adjusting for all covariates used in the study, were analyzed using complex sample multi-
ple logistic regression analysis. Analyses were performed separately on participants aged 50-64
and 65 and over.

Data processing and statistical analyses were performed using SAS version 9.4 (SAS Insti-
tute, Cary, NC, USA), and ‘proc survey’ procedures were used for complex stratified cluster
analysis.

3. Results

The baseline characteristics of the 135,352 participants by age group are presented in Table 1.
The 50-64 age group included 66,244 individuals, and the > 65 group 69,108 individuals. In
the 50-64 age group, 69.79% expressed trust between neighbors, 52.51% mutual assistance
among neighbors, and 75.27% satisfaction with healthcare services in their community. How-
ever, in the > 65 age group, these proportions were 79.52%, 69.44%, and 78.85%, respectively,
indicating higher levels of perceived neighborhood social cohesion and satisfaction with com-
munity healthcare services. In addition, members of the > 65 age group engaged in smoking,
drinking, and physical activity less frequently than those in the 50-64 age group.

The characteristics of individuals by vaccination status and the results of the multiple
regression analysis are presented in Table 2. In addition, crude odds ratios from the univariate
analysis are shown in S1 Table. The crude odds ratios calculated from the univariate analysis
of the relationship between vaccination status and each covariate did not differ significantly
from the adjusted odds ratios in the multiple regression analysis. Vaccination rates were lower
among males than females in the 50-64 age group (92.24% vs. 93.37%), while they were higher
among males in the > 65 group (95.21% vs. 94.82%). Participants residing in urban areas, with
a higher level of education, higher household income, drinking more frequently, and more
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Table 1. Baseline characteristics of the participants.

Total 50-64 years old 65 years old or older
n (weighted %) n (weighted %) n (weighted %)
or mean + SE or mean + SE or mean + SE

Total 135,352 (100.00%) 66,244 (48.94%) 69,108 (51.06%)
Sex

Male 59,901 (44.26%) 30,342 (45.80%) 29,559 (42.77%)

Female 75,451 (55.74%) 35,902 (54.20%) 39,549 (57.23%)
Age (yrs.) 63.65+0.04 56.66+0.02 73.76+0.03
Residence

Urban 64,526 (47.67%) 36,498 (55.10%) 28,028 (40.56%)

Rural 70,826 (52.33%) 29,746 (44.90%) 41,080 (59.44%)

Education level

<High school

67,958 (50.21%)

17,008 (25.67%)

50,950 (73.73%)

>High school

67,282 (49.71%)

49,172 (74.23%)

18,110 (26.21%)

Income (monthly)

<3 Korean million won 78,651 (58.11%) 24,674 (37.25%) 53,977 (78.11%)

>3 Korean million won 56,701 (41.89%) 41,570 (62.75%) 15,131 (21.89%)

Income (Korean million won) 37195+ 1.6 465.88 +2.18 236.26 + 1.42
Household composition

Living with family members 110,591 (81.71%) 58,196 (87.85%) 52,395 (75.82%)

Living alone

24,761 (18.29%)

8,048 (12.15%)

16,713 (24.18%)

Smoking status

Non-smoker

117,433 (86.76%)

54,059 (81.61%)

63,374 (91.70%)

Smoker

17,917 (13.24%)

12,184 (18.39%)

5,733 (8.30%)

Alcohol consumption (times/month)

<1 88,718 (65.55%) 35,377 (53.40%) 53,341 (77.18%)

>1 46,623 (34.45%) 30,864 (46.59%) 15,759 (22.80%)
Physical activities

No 46,625 (34.45%) 30,865 (46.59%) 15,760 (22.80%)

Yes 46,627 (34.45%) 30,866 (46.59%) 15,761 (22.81%)
Experience of depression

No 46,629 (34.45%) 61,906 (93.45%) 64,101 (92.75%)

Yes 46,631 (34.45%) 4,336 (6.55%) 4,990 (7.22%)

Self-reported health

fair or poor

88,934 (65.71%)

38,509 (58.13%)

50,425 (72.97%)

good

46,415 (34.29%)

27,734 (41.87%)

18,681 (27.03%)

Trust between neighbors

Trust

101,189 (74.76%)

46,233 (69.79%)

54,956 (79.52%)

No trust

34,123 (25.21%)

19,980 (30.16%)

14,143 (20.47%)

Mutual assistance among neighbors

Assistance

82,774 (61.15%)

34,782 (52.51%)

47,992 (69.44%)

No assistance

52,558 (38.83%)

31,448 (47.47%)

21,110 (30.55%)

Satisfaction with healthcare service in community

Satisfaction 104,356 (77.10%) 49,861 (75.27%) 54,495 (78.85%)

No satisfaction 30,988 (22.89%) 16,377 (24.72%) 14,611 (21.14%)
Concern about infection

High 88,245 (65.20%) 43,018 (64.94%) 45,227 (65.44%)

Moderate 27,079 (20.01%) 14,817 (22.37%) 12,262 (17.74%)

(Continued)
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Table 1. (Continued)

Low or no

Concern about social stigma

High
Moderate

Low or no

Concern about economic damage

High
Moderate

Low or no

Total
n (weighted %)
or mean + SE
20,016 (14.79%)

102,472 (75.71%)
17,234 (12.73%)
15,610 (11.53%)

106,241 (78.49%)
14,921 (11.02%)
14,178 (10.47%)

50-64 years old
n (weighted %)
or mean + SE
8,406 (12.69%)

49,419 (74.60%)
9,096 (13.73%)
7,717 (11.65%)

50,847 (76.76%)
8,013 (12.10%)
7,384 (11.15%)

65 years old or older

n (weighted %)
or mean + SE
11,610 (16.80%)

53,053 (76.77%)
8,138 (11.78%)
7,893 (11.42%)

55,394 (80.16%)
6,908 (10.00%)
6,794 (9.83%)

Values are presented as unweighted numbers (weighted %)

https://doi.org/10.1371/journal.pone.0312309.t001

engaged in physical activity were more likely to be vaccinated, whereas those living alone,
smokers, those who experienced depression, and those who self-rated their health as good
were less likely to be vaccinated. Concerns about infection, social stigma, and economic dam-
age due to COVID-19 were positively correlated with vaccination rates, and participants who
reported high levels of perceived neighborhood cohesion and satisfaction with healthcare ser-
vices in their community were also more likely to be vaccinated.

Complex sample multiple logistic regression analysis results are provided in Table 2. In the
50-64 age group, factors such as being female, older (within the age group), residing in a rural
area, a higher education level, higher household income, and living with family members were
significantly associated with higher vaccination rates. Conversely, in the > 65 group, being
younger (within the group), living alone, and having a lower education level were significantly
associated with higher vaccination rates.

In both groups, smoking (aOR 0.644, 95% CI 0.580-0.714; aOR 0.594, 95% CI 0.497-
0.710, respectively) and experience of depression (aOR 0.748, 95% CI 1.0.651-0.860; aOR
0.596, 95% CI 0.515-0.689, respectively) were negatively associated with vaccination rate,
while alcohol consumption (aOR 1.552, 95% CI 1.424-1.691; aOR 1.837, 95% CI 1.574-
2.144, respectively), physical activity (aOR 1.122, 95% CI 1.012-1.243; aOR 1.516, 95% CI
1.258-1.827, respectively), and good self-reported health (aOR 1.202, 95% CI 1.109-1.303;
aOR 1.458, 95% CI 1.291-1.646, respectively) were positively associated with vaccination
rate.

In the 50-64 age group, perceived neighborhood cohesion, as assessed by trust between
neighbors and mutual assistance among neighbors, was not significantly associated with vacci-
nation uptake. However, in the > 65 group, higher levels of perceived neighborhood cohesion
were positively associated with vaccination uptake (aOR 1.200, 95% CI 1.058-1.362 for trust
between neighbors; aOR 1.491, 95% CI 1.312-1.695 for mutual assistance among neighbors).
In both age groups, satisfaction with community healthcare services was associated with higher
vaccination rates (aOR 1.106, 95% CI 1.004-1.219; aOR 1.306, 95% CI 1.160-1.471, respec-
tively). Furthermore, those concerned about social stigma were more likely to be vaccinated in
the 50-64 and > 65 groups (aOR 1.344, 95% CI 1.186-1.522; aOR 1.598, 95% CI 1.345-1.900,
respectively), whereas concern about economic damage due to COVID-19 was only associated
with vaccination in the > 65 group (aOR 1.279, 95% CI 1.079-1.509).
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Table 2. Vacciation status and the results of the complex sample multiple logistic regression analysis.

50-64 years old

65 years old or older

Vaccination

n (weighted %) or mean + SE

aOR (95% CI) ¥

Vaccination

n (weighted %) or mean (SE)

aOR (95% CI) V

Total 61,394 (92.81%) - 65,798 (95.00%) -
Sex
Male 27,862 (92.24%) | 1.000 (Reference) 28,154 (95.21%) | 1.000 (Reference)
Female 33,532 (93.37%) | 1.200 (1.095, 1.314) * 37,644 (94.82%) | 1.038 (0.929, 1.160)
Age (yrs.) 56.76 + 0.02 | 1.097 (1.085, 1.109) * 73.66 + 0.04 | 0.965 (0.957, 0.973) *
Residence
Urban area 33,993 (92.10%) | 1.000 (Reference) 26,656 (94.32%) | 1.000 (Reference)
Rural area 27,401 (93.75%) | 1.191 (1.079, 1.313) * 39,142 (96.57%) | 1.166 (1.039, 1.309) *

Education level

<High school

15,811 (92.61%)

1.000 (Reference)

48,511 (94.93%)

1.000 (Reference)

>High school

45,527 (92.86%)

1.166 (1.048, 1.297) *

17,240 (95.09%)

0.865 (0.764, 0.978) *

Income (monthly)

<3 million won

22,358 (90.26%)

1.000 (Reference)

51,310 (94.75%)

1.000 (Reference)

>3 million won

39,036 (93.87%)

1.652 (1.509, 1.809) *

14,488 (95.55%)

1.124 (0.985, 1.284)

Household composition

Living with family members

54,180 (93.21%)

1.000 (Reference)

49,926 (95.07%)

1.000 (Reference)

Living alone

7,214 (89.27%)

0.800 (0.719, 0.891) *

15,872 (94.68%)

1.143 (1.006, 1.297) *

Smoking status

Non-smoker

50,536 (93.56%)

1.000 (Reference)

60,421 (95.12%)

1.000 (Reference)

Smoker

10,858 (89.60%)

0.644 (0.580, 0.714) *

5,376 (93.69%)

0.594 (0.497, 0.710) *

Alcohol consumption (times/month)

<1

32,572 (92.02%)

1.000 (Reference)

50,475 (94.31%)

1.000 (Reference)

>1

28,819 (93.65%)

1.552 (1.424, 1.691) *

15,317 (97.09%)

1.837 (1.574, 2.144) *

Physical activities

No 49,035 (92.66%) | 1.000 (Reference) 56,116 (94.68%) | 1.000 (Reference)

Yes 12,295 (93.50%) | 1.122 (1.012, 1.243) * 9,571 (97.12%) | 1.516 (1.258, 1.827) *
Depressive expression

No 57,486 (93.03%) | 1.000 (Reference) 57,486 (95.30%) | 1.000 (Reference)

Yes 3,907 (89.85%) | 0.748 (0.651, 0.860) * 3,907 (91.35%) | 0.596 (0.515, 0.689) *

Self-reported health

fair or poor

35,430 (92.10%)

1.000 (Reference)

47,731 (94.32%)

1.000 (Reference)

good

25,963 (93.75%)

1.202 (1.109, 1.303) *

18,065 (96.57%)

1.458 (1.291, 1.646) *

Trust between neighbors

Trust

43,002 (93.18%)

1.000 (Reference)

52,562 (95.57%)

1.000 (Reference)

No trust

18,365 (92.13%)

1.017 (0.928, 1.115)

13,228 (93.48%)

1.200 (1.058, 1.362) *

Mutual assistance among neighbors

Assistance

32,368 (93.17%)

1.000 (Reference)

46,041 (96.07%)

1.000 (Reference)

No assistance

29,013 (92.60%)

1.045 (0.951, 1.147)

19,751 (93.88%)

1.491 (1.312, 1.695) *

Satisfaction with healthcare service in community

Satisfaction

46,343 (93.09%)

1.000 (Reference)

52,056 (95.30%)

1.000 (Reference)

No satisfaction

15,046 (91.65%)

1.106 (1.004, 1.219) *

13,740 (93.48%)

1.306 (1.160, 1.471)

Concern about infection

Concern 40,035 (93.20%) | 1.046 (0.922, 1.186) 43,181 (95.14%) | 0.893 (0.761, 1.049)
Moderate 13,677 (92.40%) | 1.000 (0.871, 1.148) 11,741 (95.53%) | 1.140 (0.938, 1.387)
No concern 7,679 (91.66%) | 1.000 (Reference) 10,869 (93.81%) | 1.000 (Reference)
(Continued)
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Table 2. (Continued)

50-64 years old 65 years old or older
Vaccination aOR (95% CI) ¥ Vaccination aOR (95% CI) V
n (weighted %) or mean + SE n (weighted %) or mean (SE)
Concern about social stigma
Concern 46,123 (93.36%) | 1.344 (1.186, 1.522) * 50,785 (95.49%) | 1.598 (1.345, 1.900) *
Moderate 8,309 (92.04%) | 1.156 (0.997, 1.340) 7,711 (94.71%) | 1.277 (1.020, 1.599) *
No concern 6,951 (90.64%) | 1.000 (Reference) 7,281 (92.40%) | 1.000 (Reference)
Concern about economic damage
Concern 47,217 (92.88%) | 0.968 (0.851, 1.102) 52,955 (95.37%) | 1.276 (1.079, 1.509) *
Moderate 7,400 (92.81%) | 1.021 (0.866, 1.205) 6,528 (94.57%) | 1.096 (0.878, 1.368)
No concern 6,777 (92.40%) | 1.000 (Reference) 6,307 (92.91%) | 1.000 (Reference)

Note: adjusted odds ratio (aORs) and 95% confidence intervals (Cls) were derived by complex sample multiple logistic regression analysis
*P<0.05

https://doi.org/10.1371/journal.pone.0312309.t002

4. Discussion

This study aimed to examine the relationship between perceived neighborhood social cohesion
and COVID-19 vaccination status utilizing data from the KCHS (2021), a nationally represen-
tative survey conducted annually in South Korea. Notably, findings indicated that among indi-
viduals aged > 65, higher perceived neighborhood social cohesion was positively associated
with COVID-19 vaccination uptake. However, this association was not observed in the 50-64
age group. The study demonstrates that the relationship between perceived neighborhood
social cohesion and vaccination depend on age.

Previous studies have presented several hypothetical mechanisms whereby neighborhood
social cohesion might facilitate the use of preventive healthcare services [28]. First, cohesive
neighborhoods are more efficient at disseminating information about vaccination procedures
including vaccines appointment scheduling and less crowded vaccination sites. Second, cohe-
sive neighborhoods can provide psychological support to individuals with anxiety and con-
cerns about vaccines. Third, cohesive neighborhoods can help establish and maintain healthy
norms among community members, and thereby reducing vaccine hesitancy. The results of
this study suggest that these mechanisms may be particularly influential in the elderly.
Although few studies have studied the relationship between neighborhood social cohesion and
vaccination by age, one study suggested that the association between social relationships and
vaccination intake increases with age. A study conducted in Germany on adults over 40 found
that individuals aged 60-75 who received informational support were more likely to receive
influenza vaccinations, while this association was not observed in those aged under 60 [35]. In
addition, previous studies that examined relationships between social participation and self-
reported health [36], social activities and health-related quality of life [37], and social engage-
ment and experience of depression [38] also indicated that these association were stronger in
individuals aged > 65. In addition, a study conducted in the United States exploring quality of
social interaction across age groups found that middle-aged adults had the lowest scores for
social interaction, while older adults had high positive ratings of their social interaction [39].
These previous studies suggest that perceptions and attitudes towards social relationships and
social cohesion are age-dependent and that the influence of these social relationships and
social cohesion on health behaviors, such as COVID-19 vaccination, may also depend on age.

The analysis showed that satisfaction with healthcare services in community was associated
with higher COVID-19 vaccination rates. This finding is consistent with previous research
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[17]. Interestingly, in the 50-64 and > 65 age groups, relationships between age, education
level, household composition, and vaccination rates showed opposite trends. In the 50-64
group, a higher age (within the group), higher educational attainment, and living with family
members were associated with vaccination uptake, whereas in the > 65 group, a lower age
(within the group), lower educational attainment, and living alone were associated with vacci-
nation uptake. In a study of the relationship between age and the use of preventive health ser-
vices, it was observed that influenza vaccination rates increased with age, whereas the
probability of cancer screening peaked at 63 [35]. The results of our study demonstrate a pat-
tern similar to previous studies regarding the correlation between cancer screening rates and
age. Higher vaccination rates among older age groups may be explained by the risk of fatal
consequences associated with COVID-19 infection. However, beyond a certain age, underly-
ing health conditions may prevent individuals from getting vaccinated. In addition, percep-
tions of the safety and efficacy of COVID-19 vaccinations may depend on age. Such findings
suggest that various demographic factors can influence vaccination behaviors in complex
ways.

This study also revealed that smoking was negatively associated with vaccination, whereas
alcohol drinking was positively associated. A previous study reported negative relationships
between influenza vaccination and these health behaviors (both smoking and alcohol drink-
ing) [20]. Both behaviors are considered unhealthy, and thus, individuals who engage in these
activities are generally less likely to use preventive health care services, such as health screen-
ings and vaccinations. However, this study shows that higher levels of alcohol consumption
were associated with increased COVID-19 vaccination uptake. The Korean government
offered vaccination incentives by easing gathering restrictions, and since drinking often occurs
in social settings in South Korea [40, 41], this finding suggests that individuals who drank
more frequently were more likely to get vaccinated. This indicates that the observed positive
correlation between alcohol consumption and vaccination uptake might be due to the unique
societal impact of COVID-19 and the incentives offered to encourage vaccination.

The limitations of this study are as follows. First, individuals who did not receive a COVID-
19 vaccination due to temporary health-related reasons or problems with vaccination schedul-
ing were not considered, although adjustment was made for self-reported health conditions.
In addition, although stable vaccine supply and vaccination implementation were reported for
those over 50 at the time of the survey, people who could not get vaccinated at that time due to
an accessibility problem but were vaccinated later were not considered. As of October 28,
2022, the first-dose vaccination rate for COVID-19 in Korea was reported to be 90.6% for
those aged > 80, 96.2% for those in their 70s, 97.6% for those in their 60s, and 98.0% for those
in their 50s [42]. It was difficult to confirm that the partial increase in COVID-19 vaccination
rate after the survey was due to aggressive governmental policies encouraging vaccination and
the continuous provision of information. In addition, since COVID-19 vaccination supply
policy varied by age, caution is needed when interpreting the relationship between age and
vaccination uptake. Second, this study employed cross-sectional data, and thus, is limited in
terms of its ability to establish causal relationships between vaccination and other factors.
However, considering that trust between neighbors, mutual assistance among neighbors, and
satisfaction with medical service in neighborhoods are generally stable factors, it is reasonable
to infer that these factors had a significant impact on vaccination uptake.

5. Conclusion

This study provides evidence that perceived neighborhood social cohesion significantly influ-
ences COVID-19 vaccination uptake among older adults in South Korea, particularly those
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aged 65 years and older. Our findings underscore that higher levels of social cohesion are posi-
tively associated with increased vaccination rates in this demographic, although no such rela-
tionship was observed in the younger cohort aged 50-64 years. These results highlight the
crucial role of community bonds and mutual trust in influencing the health behaviors of older
adults.

The implications of these findings are significant for public health policy. They suggest that
enhancing social cohesion could be a strategic approach to increasing vaccination rates, partic-
ularly among the elderly, who benefit most from such community support structures. Health
policies that incorporate social cohesion initiatives, such as community engagement programs
and support networks, could effectively reduce vaccine hesitancy and enhance overall public
health security against infectious diseases.

This study proposes further research in several areas. First, the impact of perceived social
cohesion on vaccine uptake in younger populations and children needs to be explored. Second,
the mechanisms through which social cohesion affects health behaviors across different cul-
tures and community settings require further investigation. Lastly, longitudinal studies are
necessary to establish causal relationships and to assess the long-term effects of social cohesion
on vaccination behaviors.

In conclusion, our research provides crucial insights into the interplay between perceived
neighborhood social cohesion and public health interventions. It advocates for a holistic
approach to health policy that considers the social structure of communities as a fundamental
component in improving disease prevention efforts, particularly in vaccination campaigns.
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