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Introduction: Vaccine hesitancy, amplified by the COVID-19 pandemic, is a pressing
public health challenge. This study investigates the association between Traditional
Chinese Medicine (TCM) preference and COVID-19 vaccine hesitancy within China.

Methods: The study uses data from the 2021 Chinese General Social Survey
(CGSS) (N=2,690). Logistic regressions and Karlson-Holm-Breen (KHB) method
are employed to analyzed the relationship between TCM preference and vaccine
hesitancy.

Results: The study reaffirms prior findings by revealing a robust and stable
association between TCM preference and vaccine hesitancy, which remains
unaffected by socioeconomic and demographic confounders, as well as institutional
trust dynamics of healthcare system. Contrary to expectations, TCM enthusiasts do
not exhibit vaccine hesitancy based on divergent epistemological views concerning
vaccine risks and immunity acquisition compared to biomedicine.

Discussion: This research enriches understandings of the intricate relations
between healthcare paradigms and vaccine attitudes, inviting further inquiry into
the role of CAM in shaping vaccination behaviors across different cultures and
contexts. The insights bear significant public health implications for enhancing
vaccine acceptance and coverage, particularly among populations where CAM
practices wield substantial influence.

KEYWORDS

traditional Chinese medicine, vaccine hesitancy, complementary and alternative
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1 Introduction

Vaccination campaigns have been pivotal in curbing epidemics and enhancing global
health. However, vaccine hesitancy, defined as a delay in accepting or refusing vaccines despite
their availability (1), has emerged as a significant public health challenge, particularly
magnified during the COVID-19 pandemic. Research on vaccine hesitancy encompasses
various approaches, including epidemiological inquiries examining the predictive effects of
structural factors and social demographics (2-6), alongside policy-oriented investigations into
factors influencing vaccination willingness, such as safety, effectiveness, accessibility, and
institutional trust (7-10). Recent studies have also explored vaccine hesitancy through the lens
of post-modern social theories, touching upon issues like neo-colonialism (11), political
ideologies (12), racialism (13, 14), conspiracy theories (15, 16), and parental norms (17, 18).
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An emerging area within vaccine hesitancy research is the
intersection between vaccine hesitancy and Complementary and
Alternative Medicine (CAM, hereafter). This area of exploration
carries unique significance, primarily because vaccines, emblematic
products of modern evidence-based medicine, encounter a distinct
challenge when juxtaposed with the beliefs and practices of those
favoring CAM as their therapeutic approach (19).

While some Western studies have addressed this aspect of vaccine
hesitancy, there remains a noticeable gap in empirical research within
developing countries, particularly in nations where CAM is deeply
ingrained in the healthcare system. China serves as an illustrative case,
with Traditional Chinese Medicine (TCM, hereafter) deeply rooted in
national cultural heritage and recognized as integral to modern healthcare
(20). The widespread reliance on Chinese medicine, coupled with its
official inclusion in treatment guidelines during the COVID-19 pandemic
(21), underscores the importance of examining how preferences for TCM
influence vaccine hesitancy among Chinese populations.

This study aims to investigate how individuals’ preferences for
TCM predict COVID-19 vaccine hesitancy. We seek to establish a
reliable association between TCM preferences and vaccine hesitancy
by controlling for a range of confounding factors, particularly
satisfaction with the Chinese healthcare system. Additionally, we aim
to explore whether TCM preferences influence vaccine hesitancy
through distinct epistemological beliefs about vaccines and immunity,
diverging from those of modern biomedicine.

In the forthcoming sections, we will first discuss the mechanisms
through which CAM preferences may lead to vaccine hesitancy,
proposing research hypotheses. We will then detail the data and
methods. The results and research significance will follow. By
investigating CAM-related factors impacting vaccine hesitancy, our
study can inform more effective public health strategies and culturally
sensitive healthcare policies, particularly in light of the increasing
popularity of Chinese medicine.

1.1 Theoretical underpinnings of the
relationship between CAM and vaccine
hesitancy

The correlation between the preference for complementary and
alternative medicine and vaccine hesitancy has recently attracted
attention among researchers. Investigations into this correlation have
provided valuable insights, offering a promising pathway to
comprehend the multifaceted determinants of vaccine attitudes and
choices. Empirical studies have unveiled diverse and intricate patterns,
indicating the complexity of the association between CAM use and
vaccine hesitancy (19, 22, 23). These complexities arise from several
factors, including the specific practices of CAM examined in empirical
studies and variations in vaccine categories. Moreover, conclusions
drawn from different countries may diverge due to disparities in the
importance of CAM within national healthcare systems and variations
in public utilization and perceptions of CAM (24-26).

Given these disparities, it is imperative to avoid uncritically
applying findings from existing studies on CAM and vaccine hesitancy
to understand the situation of COVID-19 vaccine hesitancy in China,
where Traditional Chinese Medicine holds widespread influence. It
becomes essential to reexamine the relationship between CAM and
COVID-19 vaccine hesitancy within the context of current China,
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grounding public health strategies on empirical and contextually
relevant insights.

In light of these considerations, we propose revisiting a hypothesis
previously explored in Western empirical studies within the specific
context of China:

Hypothesis I1: In China, the preference for Traditional Chinese
Medicine is associated with a higher likelihood of COVID-19
vaccine hesitancy.

1.2 Complexity interplay: CAM, institutional
trust, and vaccine hesitancy

Prior research has consistently suggested a connection between
CAM usage and vaccine hesitancy, although various factors often
confound this relationship (24). One notable factor is the crisis of
institutional trust, frequently cited by some CAM users when
explaining their vaccine hesitancy (26-28).

CAM users tend to distrust mainstream healthcare institutions,
particularly the modern medical system founded on evidence-based
medicine (29). While vaccines are generally recognized as safe and
effective tools for disease prevention, public skepticism can manifest
in different ways, including concerns about vaccine development,
production, promotion, administration, and oversight (30, 31). Some
CAM users who express vaccine hesitancy may raise questions about
the transparency, objectivity, and impartiality of vaccine-related
processes (32). Individuals holding this viewpoint cast doubt on large
pharmaceutical companies, official health institutions, and other
stakeholders involved, suspecting that collective immunization
campaigns are driven by profit motives and may not necessarily align
with individual health priorities (33, 34).

Additionally, interactions between healthcare experts in the national
medical system further exacerbate vaccine hesitancy among CAM users
(32, 35). Against the backdrop of health consumerism and a culture of
risk, an increasing number of individuals are advocating for greater
involvement in health decision-making. They seek more autonomy and
control over their health choices rather than occupying passive roles.
Healthcare professionals use technical language to explain the
consequences of non-vaccination, which is often met with resistance. In
contrast, with their patient-centered approach, CAM practitioners tend
to empower individuals with more autonomy and choice, providing them
with greater control over their health decisions (25, 32).

To disentangle the influence of trust in the healthcare system from
the relationship between CAM belief and vaccine hesitancy,
we propose the second hypothesis:

Hypothesis 2: When satisfaction with the healthcare system

remains constant, trust in Chinese medicine will increase the
likelihood of vaccine hesitancy.

1.3 Epistemological differences: CAM,
biomedicine, and vaccine concepts

An essential dimension influencing vaccine hesitancy among CAM
users stems from fundamental epistemological disparities between CAM
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and biomedicine (19, 25). These disparities revolve around their distinct
perspectives on health, disease, and the natural healing process (36, 37).
Conventional biomedicine typically upholds double-anonymized
randomized controlled trials as the pinnacle of medical evidence,
prioritizing empirical validation. Conversely, CAM encompasses various
ancient healing systems, such as traditional Chinese medicine, each
offering unique viewpoints on the body, illness, and the effectiveness of
interventions (38). For instance, qualitative studies have revealed that
some CAM users prefer homeopathic immunizations over traditional
vaccines, attributing greater protection to these alternatives (25).

In addressing diseases like COVID-19, vaccines are unequivocally
recognized by biomedical professionals as the most effective, cost-
efficient, and enduring method for prevention and control. However,
TCM tends to provide a holistic approach to addressing COVID-19,
perceiving it as a “cold-dampness plague” characterized by cold and damp
symptoms. Based on this understanding, TCM emphasizes using Chinese
herbal medicine, dietary adjustments, and external therapies to
“Wenyang, which translates to invigorating Yang Qi and restoring balance
to enhance the body’s resilience (39, 40). These differing perspectives may
not necessarily align with the principles governing vaccine immunization,
thereby generating reservations among CAM adherents.

In light of these epistemological differences, it is essential to
introduce the third hypothesis that accounts for the impact of CAM
preferences on perceptions of health and disease, subsequently
influencing vaccine hesitancy outcomes:

Hypothesis 3: Preference for Chinese medicine shapes conceptions
of immunity through vaccines, subsequently impacting vaccine
hesitancy outcomes.

In the upcoming sections, we will empirically test these hypotheses
using data from the 2021 China General Social Survey (CGSS).
We aim to gain a deeper understanding of the complex interplay
between the use of TCM and vaccine hesitancy and inform public
health policy within the unique sociocultural landscape of
contemporary China.

2 Materials and methods

2.1 Data

This study utilizes data from the Chinese General Social Survey
(CGSS), a comprehensive nationwide research project conducted by
Renmin University of China. CGSS focuses on societal transitions in
contemporary China, collecting data on various aspects such as
population demographics, household conditions, labor and
employment, social attitudes, and lifestyle. The survey employs a
multi-stage stratified sampling approach, with counties serving as
primary sampling units. Post-stratification weights were applied to
correct oversampling, ensuring that survey results accurately
represented the general population in China (41).

The data analyzed is from the 2021 wave of CGSS, conducted after
China completed its nationwide vaccination campaign. CGSS 2021
includes a module documenting the impact of the COVID-19 pandemic
on behavior and attitudes, alongside a detailed investigation of epidemic
prevention and vaccination. Moreover, one-third of respondents answered
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questions from the International Social Survey Programme (ISSP) health
module, which gathers additional information on healthcare quality,
health beliefs, and related topics among Chinese residents.

The 2021 survey collected a total of 8,148 valid samples
nationwide, with 2,690 individuals selected to respond to the ISSP
health module. It should be noted that, while the data provides
insights into Chinese views and behaviors regarding vaccine hesitancy
and its associated factors, it is cross-sectional in nature. Despite efforts
to control for confounding factors, using cross-sectional data
constraints our ability to establish causality. The limitation has also
been addressed in the discussion section.

2.2 Measures

2.2.1 Vaccine hesitancy

The dependent variable, vaccine hesitancy, is operationalized
through a two-step process. Respondents were first asked, “Currently,
have you received the COVID-19 vaccine?” Those indicating they had
not received the vaccine were further assessed based on their response
to the question, “What is the main reason you do not want to receive
the COVID-19 vaccine?” Individuals disqualified from vaccination
due to objective conditions or lacking information on vaccine
availability were excluded. The remaining population, expressing
reluctance to be vaccinated due to various concerns, is considered as
exhibiting vaccine hesitancy. Those identified as hesitant are coded as
“1”, while others are coded as “0”.

2.2.2 Preference for traditional Chinese medicine
The core independent variable is measured using a five-point
Likert scale question: “To what extent do you agree that Traditional
Chinese Medicine is more effective than Western medicine?” The
original responses range from 1 to 5, representing “strongly agree” to
“strongly disagree” We reverse-coded the responses so that higher
scores indicate greater trust in TCM, rendering it a continuous variable.

2.2.3 Satisfaction with Chinese healthcare system
This variable is measured using question D20 in CGSS, which asks,
“Overall, are you satisfied with China’s healthcare system?” Responses are
provided on a seven-point Likert scale ranging from “1” (completely
satisfied) to “7” (completely dissatisfied). We reverse-coded the answers
so that higher scores indicate greater satisfaction with the Chinese
healthcare system. This satisfaction score is treated as a continuous variable.

2.2.4 Epistemological views on vaccination and
immunity

Two statements are utilized to assess individuals’ epistemic
underpinnings: “In the broader context, getting vaccinated has more
disadvantages than advantages” and “It is better to acquire immunity
through getting sick than through vaccination” Respondents’ attitudes
are collected using a five-point Likert scale (1-5), with higher scores
indicating stronger discordance with these statements. Responses are
subsequently inversed to underscore the extent of deviation from the
biomedical epistemology, rendering the variable continuous in nature.

2.2.5 Covariates
Control variables in our empirical analysis include gender, birth
cohort, log transferred household income per capita, years of
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education, professional status, religious belief, party membership,
household registration type (hukou), self-rated health status, marital
cohabitation and health

status, with  family members,

insurance coverage.

2.3 Analytical strategy

The dependent variable of this study, vaccine hesitancy, is binary.
Therefore, logistic regression is employed to examine the relationship
between vaccine hesitancy and its associations. Concerning potential
mediations addressed in the third hypothesis, we utilize the Karlson-
Holm-Breen (KHB) method (42). This technique enables us to
evaluate the degree to which epistemological perspectives on vaccine
immunity mediate the impact of CAM use on vaccine hesitancy,
thereby offering insights into the fundamental mechanisms that
underlie these associations.

Given potential regional variations in anti-pandemic measures,
which may lead to prediction biases, we used the cluster standard
errors so that the results can be robust to heteroscedasticity as well as
autocorrelation within Chinese provinces. Sample weights provided
by CGSS are utilized throughout the analysis to ensure
appropriate adjustments.

3 Results
3.1 Descriptive statistics

Table 1 presents a comprehensive overview of the study variables.
A total of 8,148 respondents participated in CGSS 2021, with 2,690 of
them also contributing data to the ISSP module. We observe a similar
distribution between the total sample and the additional module,
suggesting that the inclusion of the ISSP module did not introduce
significant bias into our analysis, thereby reinforcing the robustness of
our findings.

Regarding COVID-19 vaccine hesitancy, the majority of the
population had completed vaccination by the time of data collection,
indicating substantial progress in achieving herd immunity in China.
Specifically, 89.2% (N=7,258) of participants in the total sample and
88.4% (N=2,374) in the ISSP module reported no hesitancy towards
vaccine acceptance. Excluding cases where vaccination was not
feasible due to medical or accessibility reasons, only a small proportion
(approximately 10%) of the population remained hesitant to receive
the vaccine.

Participants’ preference for traditional Chinese medicine was
measured on a scale with a mean score of 3.03 (SD =0.88, ranging
from 1 to 5) among those who provided data for ISSP (N=2,605). It
reflects a moderate level of preference for TCM among the study
participants. Additionally, satisfaction with the healthcare system was
assessed, yielding a mean score of 5.14 (SD =1.12, ranging from 1 to
7) with minimal missing responses (0.5%). This score suggests a
generally positive perception of the healthcare system in China.

Meanwhile, “Epistemological view on vaccine risk” records a
mean score of 2.07 (SD=1.02), while “Epistemological view on
immunity acquisition” exhibits a similar mean score of 2.10
(SD=0.91). Both of these questions employed a 1 to 5 scale for
responses. The findings suggest that, on average, the respondents’
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TABLE 1 Descriptive statistics for study variables.

ISSP module
(N =2,690)

Total

(N =8,148)

COVID-19 Vaccine Hesitancy

No 7,258 (89.2%) 2,374 (88.4%)
Yes 879 (10.8%) 313 (11.6%)
Preference for TCM

Mean (SD) 3.03 (0.88)
N (% Missing) 2,605 (3.2%)
Satisfaction with the Healthcare System

Mean (SD) 5.14 (1.12)
N (% Missing) 2,676 (0.5%)
Epistemological view on vaccine risk

Mean (SD) 2.07 (1.02)
N (% Missing) 2,658 (1.2%)

Epistemological view on immunity acquisition

Mean (SD) 2.10(0.91)
N (% Missing) 2,542 (5.5%)
Covariates

Household income per capita (log transferred)

Mean (SD) 9.46 (2.54) 9.41 (2.57)

N (% Missing) 6,655 (18.3%) 2,203 (18.1%)

Years of education

Mean (SD) 9.28 (4.65) 9.37 (4.64)
N (% Missing) 8,127 (0.3%) 2,682 (0.3%)
Self-rated health status

Mean (SD) 3.48 (1.09) 3.47 (1.09)
N (% Missing) 8,142 (0.1%) 2,688 (0.1%)
Gender

Male 3,679 (45.2%) 1,191 (44.3%)
Female 4,469 (54.8%) 1,499 (55.7%)
Birth cohort

Born before 1950 1,089 (13.4%) 337 (12.5%)

1950s 1,610 (19.8%) 525 (19.5%)
1960s 1,661 (20.4%) 584 (21.7%)
1970s 1,278 (15.7%) 393 (14.6%)
1980s 1,171 (14.4%) 384 (14.3%)
1990s and after 1,339 (16.4%) 467 (17.4%)
Household registration type

Rural Hukou 5,597 (69.4%) 1880 (70.7%)
Urban Hukou 2,464 (30.6%) 778 (29.3%)

Whether being a CPC member

No 6,557 (80.6%) 2,177 (81.0%)

Yes 1,578 (19.4%) 509 (19.0%)

Whether being religious

No 7,812 (95.9%) 2,580 (95.9%)

Yes 336 (4.1%) 110 (4.1%)

(Continued)
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TABLE 1 (Continued)

Total ISSP module

(N =2,690)

(N =8,148)

Current professional status

Not working or

schooling 3,945 (48.4%) 1,285 (47.8%)
Working or schooling 4,203 (51.6%) 1,405 (52.2%)
Marital Status

Single 2,194 (26.9%) 713 (26.5%)
Married 5,954 (73.1%) 1977 (73.5%)
Whether have

cohabited family

member

No 2,248 (27.6%) 725 (27.0%)
Yes 5,900 (72.4%) 1965 (73.0%)
Health insurance coverage

No 407 (5.0%) 143 (5.3%)
Yes 7,692 (95.0%) 2,532 (94.7%)

perspectives on vaccines and immunization are generally consistent
with the principles of modern biomedicine.

Covariates encompass various factors, including log-transferred
household income per capita (mean=9.46, SD=2.54), years of
education (mean=9.28, SD=4.65), self-rated health status
(mean=3.48, SD=1.09), gender distribution (45.2% male, 54.8%
female), birth cohort representation, and so on. Covariates will
be considered in subsequent analyses to explore their potential
associations with vaccine hesitancy and TCM-related factors.

3.2 Correlations between TCM preferences
and vaccine hesitancy

Table 2 presents the results of logistic regression models assessing
the relationship between vaccine hesitancy and the preference for
TCM as the primary independent variable, depicted by log odds.

In Model 1, featuring solely the dependent variable and TCM
preference, no statistically significant relationship is observed (log
odds=1.115, p=0.161). However, this outcome does not warrant
the rejection of the first hypothesis. Upon introducing additional
covariates in Model 2, TCM preference emerges as a significant
predictor of vaccine hesitancy (SE=0.071, p=0.020). When
socioeconomic and sociodemographic factors are controlled, a
one-unit increase in TCM preference elevates the odds of reporting
vaccine hesitancy by a factor of 1.18. This finding is consistent with
Hypothesis 1, indicating that a greater preference for TCM
correlates with a heightened propensity towards COVID-19
vaccine hesitancy.

Furthermore, it is noteworthy that these findings are consistent
with previous research, further emphasizing the significant role that
CAM, including the Chinese medical paradigm, plays in shaping
attitudes towards vaccine hesitancy within the population.
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3.3 Reassessment of the confounding role
of healthcare system satisfaction

In examining Hypothesis 2, Model 3 introduces satisfaction with
the Chinese healthcare system. Table 2 shows that satisfaction with the
healthcare system does not demonstrate a statistically significant
relationship with vaccine hesitancy (SE=0.061, p=0.067). However,
at this stage, the log odds for TCM preference increase to 1.187 and
remain statistically significant (SE=0.085, p=0.017). In other words,
even after accounting for the effect of satisfaction with the healthcare
system, preference for TCM continues to influence COVID-19 vaccine
hesitancy, affirming Hypothesis 2.

These findings echo the descriptive statistical outcomes presented
earlier, suggesting that Chinese residents generally perceive the
national healthcare system positively. In contrast to scenarios
discussed in previous empirical studies, where vaccine hesitancy
among CAM users may be linked to dissatisfaction with healthcare
systems, this does not appear to be a significant confounding factor
within the context of China.

3.4 Reassessment of epistemological
pathways to vaccine hesitancy

In the final stage of our analysis, we examined Hypothesis 3,
which posited that vaccine hesitancy among individuals who
prefer TCM may stem from their distinct epistemological
perspectives on vaccines and immunity, deviating from the
biomedical paradigm.

We constructed Model 4 (see Table 2),
epistemological variables into Model 3 to assess this hypothesis. The
results (Odds ratio=1.183, SE=0.089, p=0.025) affirm the robust
association between TCM preference and vaccine hesitancy, even after

incorporating

adjusting for potential confounders. To delve deeper into potential
mediating factors elucidating this relationship, we employed the
Karlson-Holm-Breen (KHB) method (42).

Table 3 presents the results of the KHB analysis. On average, the
probability of vaccine hesitancy increases by 17.57 percentage points
for a standard deviation change in TCM preferences. After controlling
for epistemological views, this average increase is reduced to 16.78
percentage points. However, it is worth noting that the indirect effect
does not attain statistical significance (SE=0.008, p=0.309). As
evidenced by Table 3, the mediating role of epistemological factors,
whether related to perceptions of vaccine risk or immunity
acquisition, does not significantly impact the vaccine hesitancy of
TCM supporters. In fact, the mediating ratio merely accounts for
4.54%
vaccine hesitancy.

of the association between TCM preference and

These findings reject Hypothesis 3 and deviate to some extent
from previous studies suggesting that CAM users refuse vaccination
due to fundamentally different conceptions of vaccines and
immunization. Our results indicate that individuals endorsing TCM
may not necessarily harbor conflicting perspectives regarding vaccines
and immunity vis-a-vis the biomedical standpoint. Instead, their
vaccine hesitancy may be attributed to other factors, such as a
preference for Chinese patent medicine or a heightened emphasis on
physical exercise to prevent COVID-19.
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TABLE 2 Logistic regressions on vaccine hesitancy and related factors (report in odds ratio).

10.3389/fpubh.2024.1355720

Preference for TCM 1.115 (.087) 1.180* (.084) 1.187% (.085) 1.183%* (.089)
Satisfaction with the Healthcare .881 (.061) .880 (.064)
System

Epistemological view on 1.035 (.063)
vaccine risk

Epistemological view on 1.141 (.131)
immunity acquisition

Birth cohort (ref. born before

1950)

1950s .637% (.115) .628% (.116) .593%%* (.112)
1960s A444%% (117) 432%% (.119) 419%#% (.108)
1970s .358%#% (1111) .340%%** (.110) .339%#% (111)
1980s .452%% (.120) 435%%* (.119) 453%% (.127)
1990s and after 692 (.331) .676 (.330) 667 (.326)

Gender (ref. male)

.626%% (.106)

.630%* (.107)

.611%% (.109)

no coverage)

Household income per capita 1.036 (.045) 1.037 (.045) 1.048 (.052)
Years of education 1.010 (.030) 1.007 (.030) 1.008 (.028)
Household registration type 1.267 (.212) 1.247 (.212) 1.146 (.163)
(ref. rural Hukou)

CPC membership (ref. not a .727 (.159) .730 (.158) .730 (.160)
party member)

Religious status (ref. no 1.237 (.329) 1.267 (.345) 1.236 (.330)
religion)

Professional status (ref. not 741 (.119) 733% (.114) .722% (.113)
working or schooling)

Marital status (ref. single) 1.268 (.356) 1.265 (.360) 1.214 (.353)
Cohabitation (ref. no cohabited .806 (.165) .808 (.169) 817 (.178)
family member)

Self-rated health status .945 (.062) .960 (.065) 974 (.073)
Health insurance coverage (ref. 837 (.398) .835(.399) 977 (.456)

Results are reported with estimated coefficients. Clustered robust standard errors in parentheses. * p <0.05, ** p<0.01, *** p<0.001.

TABLE 3 KHB decomposition for epistemological mediations.

Preference for TCM

Total effect

0.1757% (0.0791)

Direct effect

0.1678* (0.0750)

Indirect effect

Percentage reduced

Through epistemological view on

vaccine risk

0.0006 (0.0018)

0.36%

Through epistemological view on

immunity acquisition

0.0073 (0.0077)

4.18%

Results are reported with estimated coefficients. Clustered robust standard errors in parentheses. * p<0.05, ** p<0.01, *** p <0.001.

4 Discussion

nationwide survey data with a substantial sample size. Our findings,
situated against the backdrop of China’s response to the COVID-19

This study explores the influence of traditional Chinese medicine =~ pandemic, reaffirm the well-established correlation between CAM

on vaccine hesitancy among the Chinese population, leveraging  and vaccine hesitancy. We demonstrate that endorsing TCM as a
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preferred medical paradigm over contemporary evidence-based
Western medicine significantly predicts COVID-19 vaccine hesitancy.
The study sheds light on the unique contributors to vaccine attitudes
in China, offering a critical contribution to the expanding literature
on CAM frameworks in the context of vaccine hesitancy. The findings
will provide empirical bases for informing public health policies
addressing vaccine hesitancy within China and serve as a reference for
countries where indigenous medical practices profoundly influence
health perceptions and behaviors.

While the results align with previous research regarding the
overall association between CAM and vaccine hesitancy, we have
uncovered distinctive insights within the Chinese context, prompting
a reconsideration of developing tailored intervention policies. Our
study reveals two notable differences: first, the role of satisfaction with
the healthcare system as a confounding factor among TCM supporters’
attitudes towards vaccines, and second, the mediating effect of
epistemological views regarding immunity and vaccines.

On the one hand, our findings challenge the notion that vaccine
hesitancy among TCM enthusiasts mirrors the skepticism towards
vaccines observed among CAM users in other contexts, often
confounded by dissatisfaction with the healthcare system. Previous
empirical studies across various types of vaccine hesitancy reported
that CAM users often overlap with conspiracy supporters, questioning
the public health recommendations from governments and authorities
(29, 43). However, our study suggests otherwise. In fact, recent studies
indicate that positive attitudes towards TCM’s role in combating the
COVID-19 pandemic are positively associated with nationalist,
patriotic, or collectivist sentiments and values (44-46). In other words,
TCM supporters in China are more inclined to trust the government
and national medical system, unlike CAM users elsewhere who resist
vaccines due to institutional dissatisfaction. Therefore, to accurately
comprehend why Chinese individuals preferring TCM exhibit vaccine
hesitancy, further research is warranted to delve deeper into their
political and cultural values.

Nonetheless, our result should not diminish the importance of
trust in healthcare institutions as a significant predictor, as empirical
evidence has revealed that regulatory failures resulting in unsafe
vaccine scandals have caused anti-vaccination among Chinese parents
(34). It needs to be noted that our discussion pertains to the vaccine
hesitancy arising from the COVID-19 pandemic, a unique public
health event characterized by substantial and mandatory interventions
by the Chinese government. Correspondingly, the role of satisfaction
with the healthcare system in vaccine decision-making may differ
from that of routine immunizations.

On the other hand, this paper presents a counterargument to the
idea that CAM users reject vaccines due to epistemological disparities.
While previous studies emphasized the health worldview, attributing
vaccine hesitancy among CAM supporters preferences on alternative
wisdom emphasizing naturalness, spirituality, and intuitive
understandings of health and illnesses, our study does not support this
explanation. TCM and modern Western evidence-based medicine are
not mutually exclusive treatment paradigms in China. Their
conceptualizations and practices of vaccine immunization may even
converge. Specifically, individuals preferring TCM do not necessarily
perceive vaccines as ineffective for immunizing against COVID-19 but
rather prioritize other therapeutic modalities from the TCM toolbox,
especially when Chinese patent medications claim efficacy and are
nationally promoted (45). Moreover, historical examples, such as
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ancient Chinese doctors’ use of prophylactic immunization against
smallpox and rabies (47), suggest that TCM may have a history of
engagement with vaccination practices.

In general, our findings prompt a critical reexamination of CAM
as a multifaceted category, calling for a more nuanced classification
and analysis. CAM encompasses diverse practices across cultures and
countries, and thus, a one-size-fits-all approach to understanding its
relationship with vaccine hesitancy may not suffice. TCM occupies a
unique place within CAM, particularly in Asian societies, where its
presence and significance far outweigh standard CAM practices in
Western contexts.

To devise effective intervention policies, a deeper exploration of
the intersection between modern vaccine immunization and
traditional Chinese medical practices is imperative. Tailored public
health campaigns are needed to address vaccine hesitancy among
TCM enthusiasts, emphasizing the compatibility of TCM and
vaccination or highlighting historical vaccine use within traditional
Chinese medicine. Collaborative efforts between healthcare providers
trained by the evidence-based medicine paradigm and TCM
practitioners can amplify the efficacy of such campaigns, fostering
trust and confidence in vaccination initiatives. Additionally,
prioritizing health literacy and vaccine education initiatives tailored
to the cultural and philosophical underpinnings of TCM preference
holds promise in bridging knowledge gaps and dispelling
misconceptions surrounding vaccination.

Meanwhile, in-depth profiling of the intricate social-demographic
identities of Chinese TCM enthusiasts can be fundamental. For TCM
supporters with certain political or cultural sentiments, leveraging
national promotion campaigns to emphasize the benefits of
vaccination compared to other immunization methods can
be essential. This approach resonates with their ethos and may
effectively bolster vaccination willingness. While the applicability of
such strategies may extend beyond China to other collectivist societies
where traditional medicine holds sway, caution is warranted when
extrapolating findings to individualistic contexts, necessitating
nuanced adaptations.

Moving forward, ongoing empirical data collection is paramount
as we navigate the complexities of vaccine acceptance amidst the
COVID-19 pandemic. Further research is needed to determine the
generalizability of our findings to other vaccines and immunization
efforts. Rigorous monitoring and assessment of intervention
effectiveness will be essential for refining public health strategies and
ensuring widespread vaccine acceptance in diverse cultural contexts.

The study presents several limitations. Firstly, its use of cross-
sectional data limits the ability to establish causal relationships.
Observed correlations between TCM preference and vaccine hesitancy
may be influenced by unobservable factors such as psychological
disposition or scientific literacy. Addressing causality would require
more sophisticated statistical methods and longitudinal surveys.
Secondly, temporal relevance can be a concern. The survey was
conducted during the early stages of the COVID-19 pandemic in
China when reasons for vaccine hesitancy were less complex. Given
the evolving pandemic conditions and public awareness, the
relationship between TCM and vaccine hesitancy may evolve over
time. Lastly, the study’s focus on China may limit generalizability due
to the country’s unique governmental approaches to pandemic control
and potential regional specificity in vaccine hesitancy behavior. Future
research can further explore this topic using longitudinal surveys and
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examine the influence of other structural factors, providing insights
into healthcare practices in countries with diverse medical landscapes.

5 Conclusion

In conclusion, this study offers significant insights into the
phenomenon of COVID-19 vaccine hesitancy in China. Through
rigorous statistical analysis, we have demonstrated a robust link
between TCM preference and vaccine hesitancy, independent of
socioeconomic, demographic and healthcare institutional factors.
Moreover, in Chinese context, epistemological beliefs are not the
primary driver of vaccine hesitancy among TCM proponents. Moving
forward, public health professionals should consider integrating
traditional medical practices into modern vaccination strategies,
employing culturally sensitive approaches to enhance vaccine
acceptance and coverage among populations influenced by CAM
paradigms. By fostering trust and collaboration with traditional
healers and communities, public health initiatives could effectively
tackle vaccine hesitancy and contribute to the broader goal of
achieving herd immunity against pandemics.
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