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This study aimed to evaluate the attitudes and practices of healthcare professionals at a
comprehensive tertiary hospital regarding the use of Traditional Chinese Medicine (TCM) in influenza
treatment. A cross-sectional survey was conducted at Quzhou Affiliated Hospital of Wenzhou

Medical University between June 5 and July 14, 2024. Data were collected using a validated self-
designed questionnaire assessing healthcare professionals’ attitudes and practices. Analysis of 606
questionnaires (95.43% response rate) revealed 70.79% doctors (59.08% female); 79.21% had TCM
influenza experience. Mean attitude score (50.69 +6.73) indicated favorable TCM perceptions, but
practice scores (28.47 +5.43) showed moderate engagement. Attitude and practice scores correlated
significantly (*r* = 0.5252, P<0.001). Educational events (P <0.01), family TCM use (P <0.001), and
TCM-employed relatives (P <0.05) mediated attitudes and practices. Although healthcare professionals
demonstrated generally positive attitudes towards TCM, their actual clinical practice remained limited.
To promote the integration of TCM into influenza care, targeted training and educational programs are
recommended.

Keywo rds Attitudes, Practices, Healthcare professionals, Traditional chinese medicine, Influenza treatment,
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Influenza is a highly contagious viral illness that causes seasonal outbreaks and affects 5-10% of the global
adult population annually, resulting in up to one billion cases and 3 to 5 million severe illnesses worldwide!
While most people recover without complications, influenza can lead to serious outcomes such as pneumonia,
sepsis, or death, especially among high-risk groups®*. Recurrent outbreaks strain healthcare systems and impose
a substantial economic burden due to treatment costs and lost productivity®. In China, a systematic review
estimated that the annual economic burden of influenza reached tens of billions of RMB across different risk
groups, with particularly high costs among children, older adults, and patients with chronic diseases’. Similarly,
a recent systematic review of low- and middle-income countries reported that influenza and related acute
respiratory infections could account for 0.3-7.2% of national health expenditures, highlighting the considerable
strain on healthcare resources®.

Although vaccines and antiviral drugs are widely available, no universally effective treatment is currently
available’. Antiviral medications such as amantadine, rimantadine, oseltamivir, zanamivir, and peramivir target
different stages of viral replication®’, but the frequent mutation of influenza viruses and growing resistance,
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particularly among immunocompromised populations, limit their long-term effectiveness'®!!. These limitations
have driven interest in complementary approaches such as Traditional Chinese Medicine (TCM), which has been
an integral part of Chinese clinical practice for centuries!2. TCM emphasizes individualized treatment based
on syndrome differentiation, combining herbal prescriptions, dietary interventions, acupuncture, and related
therapies!>!*. By targeting multiple aspects of host immune function, TCM may reduce the risk of antiviral
resistance'. As such, TCM offers promising avenues for enhancing influenza management, particularly when
integrated with modern medical strategies. For example, a multicenter randomized controlled trial involving
410 patients showed that the traditional Chinese formula Lianhua Qingwen capsule significantly shortened the
duration of fever and alleviated symptoms such as cough and fatigue compared to oseltamivir alone'. Moreover,
a meta-analysis of 30 studies indicated that Chinese herbal medicines combined with antiviral drugs improved
overall clinical effectiveness and reduced the incidence of complications compared to antiviral drugs alone'”.

The Knowledge, Attitudes, and Practices (KAP) model is commonly applied to assess healthcare professionals’
understanding, perceptions, and implementation of medical interventions. Originally developed in public health
and epidemiological studies, the KAP framework has been widely used to identify gaps between knowledge,
attitudes, and behaviors among both healthcare workers and patients. It provides a structured approach to
exploring how awareness and perceptions influence clinical decision-making and practical behavior. In medical
research, KAP surveys have been extensively applied to areas such as vaccination, infection prevention, and
chronic disease management, helping to design targeted educational and policy interventions'®-2°. In the context
of TCM, evaluating KAP provides valuable insights into how healthcare professionals perceive and use TCM in
clinical settings, particularly in tertiary hospitals where Western and traditional medicine coexist'®'°.

Given the challenges of managing influenza effectively and the increasing interest in integrating TCM into
mainstream healthcare, this study aimed to evaluate the attitudes and practices of healthcare professionals
regarding TCM use for flu treatment. Understanding their KAP can help identify barriers and opportunities for
better incorporating TCM into influenza management. However, existing literature on healthcare professionals’
engagement with TCM has largely focused on general usage patterns or responses during the COVID-19
pandemic, with limited attention to influenza-specific applications in tertiary settings. Moreover, few studies have
employed a structured KAP model to systematically assess how knowledge, attitudes, and practical experience
intersect in shaping clinical behavior. This gap limits our understanding of the institutional and personal factors
that influence TCM integration in standard influenza care. By applying the KAP framework, this study provides
novel insights into both cognitive and behavioral dimensions of TCM use among clinicians. It also identifies key
demographic and experiential variables that may serve as intervention points for improving clinical practice.

Methods

Study design and participants

This cross-sectional study was conducted from June 5 to July 14, 2024, at Quzhou Affiliated Hospital of Wenzhou
Medical University (Quzhou People’s Hospital), involving healthcare professionals from a comprehensive
tertiary hospital. Participants were eligible if they met the following inclusion criteria: (1) doctors holding a valid
medical license or nurses with a registered professional nurse certificate currently employed at the hospital, and
(2) voluntary participation with informed consent. Individuals were excluded if they (1) declined to participate
or (2) completed the questionnaire in less than 90 s, which was considered invalid for analysis.

Questionnaire design

The study aimed to assess healthcare professionals’ attitudes and practices regarding traditional Chinese
medicine for the treatment of influenza. Therefore, we designed a self-administered questionnaire that included
demographic information, attitude items for assessing attitude scores, and practice items for assessing practice
scores. The questionnaire was designed based on relevant guidelines and expert consensus, including the
“Diagnosis and Treatment Protocol for Influenza (2020 Edition)”! issued by the National Health Commission
Office and the “Clinical Practice Guidelines for TCM in the Treatment of Influenza (2021)**” published in the
Chinese Journal of Traditional Chinese Medicine. After the initial draft of the questionnaire was developed,
it was distributed on a small scale (46 participants) to assess reliability. The overall Cronbach’s a coefficient
was 0.9322, with 0.9136 for the attitude section and 0.8835 for the practice section, indicating good internal
consistency. The final questionnaire, distributed in Chinese (a version translated into English was attached as
an Appendix), comprised five dimensions with a total of 39 items. These included 14 items on demographic
information, 15 items on attitudes, and 10 items on practices. For statistical analysis, scores were assigned based
on the responses and the number of items. Both the attitude and practice dimensions used a five-point Likert
scale, with options ranging from very positive (5 points) to very negative (1 point) depending on the positivity of
the questions. The attitude dimension was scored as follows: for items 1-5, 9-12, and 14, responses were scored
asa=5,b=4,c=3,d=2,e=1;foritems 6, 7, 8, and 13, the scoring was reversed (a=1,b=2,c=3,d=4,e=
5), with a total possible score range of 14-70 points. Item 15 was not scored.

Attitude and practice scores were categorized into three levels using percentage-based thresholds commonly
applied in KAP studies. Specifically, cut-off points were determined based on 70% and 50% of the total possible
score, which are standard thresholds for “good,” “moderate,” and “poor” classification®. Accordingly, attitude
scores of 50-70 were considered positive, 36-49 neutral, and 14-35 negative; practice scores of 32-45 were
classified as positive, 23-31 moderate, and 9-22 negative.

Data collection and quality control

The study participants were recruited using convenience sampling. Surveys were distributed individually, with
a clear explanation of the study’s purpose provided to each participant. Given their high level of education,
respondents were expected to provide thoughtful and reliable answers. The data collection process was facilitated
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by four professionally trained research assistants. The electronic questionnaire was hosted on the SoJump
platform (http://www.sojump.com). Participants accessed the survey link via a Quick Response Code or through
a WeChat group. Before proceeding to answer the questions, participants were required to confirm their consent
by selecting the option “I agree to participate in this study” at the start of the e-questionnaire. To ensure data
integrity and anonymity, all responses were collected anonymously, and IP restrictions were applied, allowing
only one survey submission per IP address to prevent duplication. In addition, questionnaires completed in less
than 90 s were considered invalid and excluded from the final analysis to improve data reliability.

Sample size
The sample size was  calculated wusing the formula for  cross-sectional  studies:

2
a=0.05, n = (w) X px (1—p) where Zi_, /=196 when a=0.05, and & represented the

admissible error, which was set at 5% in this study. Because no prior studies provided reliable variance or effect
size estimates for attitude and practice scores in this specific setting, we adopted the conservative assumption
p=0.5, which is a common approach in cross-sectional KAP studies to maximize the required sample size and
ensure adequate precision. The theoretical sample size was calculated as 480, including an additional 20% to
account for potential subject loss during the study. The final valid sample size of 606 exceeded this requirement,
further supporting the robustness of the findings.

Statistical methods

Descriptive analysis was conducted on the demographic data and attitude and practice (AP) scores of the
respondents. Continuous variables with a normal distribution were presented as means and standard deviations
(Mean +SD), along with the minimum and maximum values. Categorical variables, including demographic
characteristics and responses to individual questions, were expressed as n (%). Normality tests were applied
to continuous variables. For data following a normal distribution, results were reported as mean= SD, and
comparisons between two groups were conducted using the t-test. For data not following a normal distribution,
results were presented as median (range), and the Mann-Whitney U test was used for comparisons between two
groups. For comparisons among three or more groups, one-way ANOVA was applied to normally distributed
data with homogeneity of variance. Pearson correlation analysis was used to examine the relationship between
the two dimensions. The Pearson correlation coefficient ranges from —1 to + 1, with negative values indicating
a negative correlation, positive values indicating a positive correlation, and 0 indicating no correlation. Stronger
correlations are represented by coefficients closer to -1 or + 1, while values near 0 reflect weaker correlations. Path
analysis was performed to explore the relationships and mediation effects between AP scores and demographic
variables. A two-sided P-value less than 0.05 was considered statistically significant. In path analysis, standardized
B coefficients represent the strength and direction of relationships between variables. A positive  indicates a
direct positive association, while a negative  suggests an inverse relationship. The 95% confidence interval (CI)
provides a range of values within which the true effect size is likely to fall; if the CI does not include zero, the
effect is considered statistically significant. All statistical analyses were performed using STATA version 17.0
(StataCorp LLC, College Station, TX, USA).

Results

Basic information on the population

A total of 705 questionnaires were distributed, and 635 were returned, yielding an initial response rate of 90.07%.
After excluding incomplete or invalid responses, 606 valid questionnaires were analyzed, resulting in an effective
response rate of 95.43%. After excluding 1 case who declined to participate and 28 cases with a response time
of <90 s, the remaining valid data consisted of 606 cases, resulting in an effective rate of 85.96%. The overall
Cronbach’s a coefficient for the questionnaire was 0.9322, indicating good internal consistency. Among the 606
participants, 429 (70.79%) were doctors, 358 (59.08%) were female, 289 (47.69%) were aged 31-40, 358 (59.08%)
held a bachelor’s degree, 259 (42.74%) had an intermediate title, 289 (47.69%) had attended TCM-related lectures,
seminars, or training, and 480 (79.21%) had experience using Chinese medicine or Chinese patent medicine to
treat influenza patients. Their mean attitude and practice scores were 50.69 £6.73 and 28.47 + 5.43, respectively.
Analysis of demographic characteristics revealed that attitude and practice scores significantly differed by age
(P<0.001 and P<0.001), city (P=0.041 and P=0.036), professional title (P=0.001 and P<0.001), years of work
experience (P<0.001 and P<0.001), specialty (P<0.001 and P<0.001), participation in TCM-related lectures,
seminars, or training (P<0.001 and P<0.001), experience using Chinese medicine or Chinese patent medicine
(P<0.001 and P<0.001), family member’s medication (P<0.001 and P<0.001), and relative’s work (P<0.001
and P<0.001). Additionally, academic education level (P=0.019) and department (P=0.022) were significantly
associated with practice scores (Table 1).

Distribution of responses to attitude and practice

Regarding the attitude dimension, 39.44% of respondents expressed concerns about the unclear pharmacological
and toxicological mechanisms of Chinese medicine (A7), 28.88% doubted the quality of Chinese medicine and
the diagnostic and treatment skills of TCM practitioners (A8), and 25.08% agreed that patients’ low acceptance
of Chinese medicine for treating influenza reduced their likelihood of considering Chinese medicine options
(A13). Among the factors limiting the application of Chinese medicine in influenza treatment (A15), the
most frequently reported were unclear pharmacological and toxicological mechanisms (77.23%), inconsistent
diagnostic and treatment skills of TCM practitioners (76.73%), and variable quality of Chinese medicine (73.6%)
(Table S1).
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Attitude Score Practice Score
N=606 N (%) Mean+SD | P Mean+SD | P
Total score 50.69+6.73 28.47+5.43
You are 0.967 0.058
Doctor 429(70.79) | 50.62+7.16 28.20+5.46
Nurse 177(29.21) | 50.86 +5.54 29.11£5.30
Gender 0.393 0.196
Male 248(40.92) | 50.34+7.32 28.10£5.60
Female 358(59.08) | 50.93+6.27 28.72+5.29
Age (years old) <0.001 <0.001
30 years old or younger 164(27.06) | 49.08 +6.02 26.96+4.66
31~40 years old 289(47.69) | 51+6.82 28.87+5.44
41 ~50 years old 123(20.3) | 51.53+6.85 29.26+£5.90
Over 50 years old 30(4.95) 53.03+7.45 29.66+5.67
Residence 0.041 0.036
Tier 1 city 9(1.49) 50.55+7.98 25.44+6.59
Tier 2 city 15(2.48) 55.13+6.80 31.13+£6.40
Tier 3 or lower city 582(96.04) | 50.57 £6.67 28.45+5.36
Education 0.122 0.019
Associate degree or below 18(2.97) 48.38 £3.66 26.38+£6.08
Bachelor’s degree 358(59.08) | 51.16+6.57 29+5.26
Master’s degree 216(35.64) | 50.18+7.17 27.90£5.56
Doctoral degree or above 14(2.31) 49.42 +5.66 26.42+5.21
Professional title 0.001 <0.001
No title 10(1.65) 48.9+3.60 28.1+5.27
Junior title 166(27.39) | 49.22+6.20 26.95+4.89
Intermediate title 259(42.74) | 51.08£6.54 29.07+£5.47
Senior title (including Associate Senior) 171(28.22) | 51.63+7.37 29.05+5.62
Years of working <0.001 <0.001
<5 years 131(21.62) | 49.09+6.20 26.42+4.64
5-10 years 188(31.02) | 51.22+6.66 29.01+5.55
11-15 years 127(20.96) | 49.77 +£6.49 28.42+5.08
.216 years 160(26.4) 52.1+7.06 29.55+£5.72
Working in a teaching hospital 0.316 0.571
Yes 599(98.84) | 50.67 £6.74 28.44+5.39
No 7(1.16) 51.71+5.46 31+7.68
Department 0.059 0.022
Respiratory Medicine 67(11.06) | 49.49+5.69 28.37+5.40
Infectious Diseases 37(6.11) 50.51 +5.45 31.35+4.89
Emergency Department 70(11.55) | 51.95+5.25 28.48+4.88
Fever Clinic / / /
Pediatrics 18(2.97) 48.83+6.21 27.05+4.00
Other departments 414(68.32) | 50.76+7.18 28.29+5.55
Major in Traditional Chinese Medicine (TCM) <0.001 <0.001
Yes 24(3.96) 59.08+5.94 34.41+£4.94
No 582(96.04) | 50.34+6.53 28.22+5.31
Participated in any TCM-related lectures, seminars, or training <0.001 <0.001
Yes 289(47.69) | 52.08+7.00 30.04+5.36
No 317(52.31) | 49.42+6.20 27.04+5.08
Have experience using Chinese medicine or Chinese patent medicine to treat influenza patients <0.001 <0.001
Yes 480(79.21) | 51.43+6.44 29.12+5.16
No 126(20.79) | 47.84+7.04 25.99+5.69
With family members ever used Chinese medicine or Chinese patent medicine to treat influenza <0.001 <0.001
Yes 515(84.98) | 51.45+6.63 28.96+5.31
No 91(15.02) | 46.38+5.56 25.70+£5.28
With relatives working in the field of Traditional Chinese Medicine (TCM) <0.001 <0.001
Yes 118(19.47) | 53.24+6.73 31.29+5.16
Continued
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Attitude Score Practice Score
N=606 N (%) MeantSD | P Mean+SD | P
No 451(74.42) | 50.04£6.62 27.74+5.27
Not sure 37(6.11) 50.37+6.19 28.32+5.27

Table 1. Demographic characteristics and KAP scores of healthcare professionals in a tertiary hospital in

Quzhou, Zhejiang Province (1 =606).

Model
paths Total effects Direct Effect Indirect effect
B (95% CI) P B (95% CI) P B(95%CI) | P
Attitude
Participated in any TCM-related lectures, seminars, or training -1.60(-2.62, -0.58) | 0.002 -1.60(-2.62, -0.58) | 0.002 _ —_
Wlth fgmlly members ever used Chinese medicine or Chinese patent 419(-5.61,-2.78) | <0.001 | -4.19(-5.61,-2.78) | <0.001 | —— o
medicine to treat influenza
Major in Traditional Chinese Medicine (TCM)? -7.51(-10.0, -4.95) | <0.001 | -7.51(-10.0, -4.95) | <0.001 | —— e
With relatives who work in the field of Traditional Chinese Medicine (TCM)? | -1.08(-2.12, -0.04) | 0.041 -1.08(-2.12, -0.04) | 0.041 —_ —_
Practice
Attitude 0.41(0.36, 0.46) <0.001 | 0.41(0.36, 0.46) <0.001 | — _
Department -0.25(-0.43, -0.07) | 0.006 -0.25(-0.43, -0.07) | 0.006 _ _
Participated in any TCM-related lectures, seminars, or training -2.11(-2.93,-1.30) | <0.001 | -1.45(-2.15,-0.74) | <0.001 :8122571‘09’ 0.002
Have experience using Chinese medicine or Chinese patent medicine to treat -1.16(-2.02, -0.30) | 0.008 -1.16(-2.02, -0.30) | 0.008 o o
influenza patients
With family members ever used Chinese medicine or Chinese patent 1.73(-2.36,-1.11) | <0.001 | —— L -1.73(-2.36, <0.001
medicine to treat influenza? -1.11)
Major in Traditional Chinese Medicine (TCM)? -4.95(-6.99, -2.92) | <0.001 | -1.84(-3.63,-0.06) | 0.042 i?.éé§»4.24, <0.001
With relatives who work in the field of Traditional Chinese Medicine (TCM)? | -1.49(-2.31, -0.66) | <0.001 | -1.03(-1.74, -0.33) | 0.004 ig'g?;o'ss’ 0.042

Table 2. Adjusted mediation effects of demographic and experiential factors on attitude and practice scores
(n=606).

In terms of practice, 27.56% of respondents did not regularly participate in professional training or academic
activities related to using Chinese medicine for influenza treatment to update their knowledge and skills (P3),
and 13.7% did not actively inquire about influenza patients’ acceptance of Chinese medicine or their prior
experience with it (P4). The most frequently reported sources of information on the use of Chinese medicine for
influenza treatment (P10) were the Internet (83.99%) and industry peers (77.56%) (Table S2).

Correlations between attitude and practice

Pearson correlation analysis revealed a statistically significant moderate association between attitude and
practice scores (r=0.5252, P<0.001), indicating that more favorable attitudes were linked to greater engagement
in TCM-related practices.

Interactions between Attitude, Practice, and other factors

To explore the relationships between factors, attitude, and practice, SEM path analysis was conducted. In the
post-adjustment SEM path analysis model, baseline variables that were not statistically significant in the pre-
adjustment model were excluded. The fitting indices (RMSEA =0.000; SRMR =0.009; TLI=1.013; CFI=1.000)
exceeded their respective thresholds, indicating a good fit between the data and the structural model (Table S3).
The total effect coeflicients of factors on attitude and practice are shown in Table S4.

Mediation analysis revealed that participation in lectures, seminars, or training (p = -1.60, P=0.002),
family member’s medication (p = -4.19, P<0.001), specialty (B = -7.51, P<0.001), and relative’s work (p
= -1.08, P<0.001) had direct effects on attitude. Additionally, attitude (3=0.41, P<0.001), department (} =
-0.25, P=0.006), participation in lectures, seminars, or training (B = -1.45, P<0.001), experience using Chinese
medicine or Chinese patent medicine (B = -1.16, P=0.008), specialty ( = -1.84, P=0.042), and relative’s work
(B =-1.03, P=0.004) directly influenced practice. Moreover, participation in TCM-related lectures, seminars, or
training (B = -0.66, P=0.002), family member’s medication (B = -0.87, P<0.001), specialty (f = -3.11, P<0.001),
and relative’s work (B = -0.45, P=0.042) indirectly influenced practice (Table 2; Fig. 1).

Subgroup analysis: Doctors and nurses
To further clarify how professional roles influence TCM-related attitudes and practices, subgroup structural
equation modeling (SEM) was performed for doctors and nurses separately. Model fit indices indicated a good

Scientific Reports |

(2025) 15:37075

| https://doi.org/10.1038/s41598-025-21006-5 nature portfolio


http://www.nature.com/scientificreports

www.nature.com/scientificreports/

Major_in_TCM

TCM_related_training

Asum

% Department a4
- 41 -25
o | Psum 18 i

Treatment_experience )

[ With_family_members_ever_used‘|§|

With_relatives_who_work_in_TCM?;

Fig. 1. Structural Equation Model Depicting Direct and Indirect Effects of Key Factors on Attitude and
Practice Scores of Healthcare Professionals (11=606).

fit for both models. Among doctors, TCM-related training (B = -2.21, P=0.001), family members’ prior use of
TCM (B = -5.12, P<0.001), majoring in TCM (f = -7.83, P<0.001), and having relatives working in TCM (B =
-1.26, P=0.066) were associated with attitude scores. Attitudes significantly predicted practice scores (3 =0.41,
P<0.001). Practice was also directly influenced by department (p = -0.52, P<0.001) and TCM-related training
(B = -2.05, P<0.001). An additional significant indirect effect was observed for TCM training on practice
via attitude (p = -0.92, P=0.001). Among nurses, family members’ prior use of TCM (B = -2.94, P=0.004)
and majoring in TCM (B = -5.32, P=0.047) significantly influenced attitudes. TCM-related training had no
significant effect on either attitudes ( = -0.16, P=0.843) or practice (p = -0.12, P=0.858). However, attitudes
remained a strong predictor of practice scores (3=0.36, P<0.001). Other variables, such as department and
treatment experience, were not significantly associated with practice among nurses. Notably, an indirect effect of
majoring in TCM on practice remained statistically significant (f = -1.07, P=0.011) (Figures S1A, S1B).

Discussion

Healthcare professionals generally expressed positive attitudes but demonstrated less active practices regarding
the use of TCM for treating influenza. To enhance the practical application of TCM in clinical settings, targeted
training programs and ongoing professional development are recommended. In addition, institutional support
is needed to integrate TCM into standard clinical pathways, such as establishing clear evidence-based guidelines,
promoting interdisciplinary collaboration between TCM and Western medicine practitioners, and improving
accessibility to updated clinical resources. These measures may help address structural barriers and facilitate the
translation of positive attitudes into routine practice.

The findings of this study showed that while healthcare professionals held favorable attitudes, their practices
regarding TCM for influenza treatment were less proactive. These results are consistent with previous research,
which found that even without formal TCM training, doctors were interested in incorporating TCM into clinical
practice®®. Similarly, another study on healthcare workers’ knowledge, attitudes, and practices towards TCM
for preventing and treating COVID-19 found that over half of the respondents supported the use of TCM
in the absence of specific antiviral drugs. Most were also willing to use TCM for COVID-19 prevention®.
These findings indicate that healthcare professionals recognize the potential value of TCM in clinical practice,
particularly when conventional treatments are limited.

Although correlation analysis revealed a statistically significant relationship between attitude and practice
scores (r = 0.5252, P < 0.001), the overall practice score remained only moderate. This indicates that favorable
attitudes toward TCM do not necessarily translate into equally active clinical practices. The moderate strength
of the correlation suggests that other structural or contextual barriers, such as institutional limitations, lack
of confidence, or unclear clinical guidelines, may be impeding the practical application of TCM despite
positive perceptions. This observation is further supported by SEM results, which showed that participation
in TCM-related training, family members” use of TCM, and professional specialty had significant direct effects
on attitudes. These factors also influenced practice scores, suggesting that exposure to TCM in personal and
professional contexts promotes its application in clinical practice. Similar findings have been reported in
other studies, where targeted education and training significantly improved healthcare professionals’ practical
application of TCM?%:26,

Significant differences in attitude and practice scores were observed across demographic factors, including
age, professional title, and years of work experience. For example, older participants and those with senior titles
exhibited more favorable attitudes and practices. This trend, also supported by SEM findings, may be attributed
to greater clinical experience and familiarity with diverse treatment modalities, including TCM, among senior
healthcare professionals?”?%. In contrast, the absence of significant differences in gender and education level
suggests that factors beyond demographic characteristics, such as institutional support and clinical guidelines,
may play a more significant role in shaping TCM practices®*.

When analyzing the distribution of responses, several concerns emerge, particularly regarding the reluctance
of healthcare professionals to fully adopt TCM in practice. Many participants expressed doubts about the
unclear pharmacological mechanisms and inconsistent diagnostic skills associated with TCM. These concerns,
which align with findings from similar studies, highlight that the lack of rigorous scientific evidence and
standardization in TCM practices remains a significant barrier to its broader acceptance®*2. Addressing these
issues requires more clinical research through well-designed studies to strengthen the evidence base for TCM.
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Furthermore, although some TCM guidelines exist in China, they are not widely disseminated, underscoring the
need to improve their distribution and awareness among healthcare professionals’®¥.

Targeted interventions are necessary to address key areas of improvement. Healthcare professionals who do
not regularly participate in TCM-related training should be required to complete certified continuing education
programs focusing on practical skills and the latest clinical research in TCM. Hospitals could establish mentorship
programs where experienced TCM practitioners provide guidance on integrating TCM with conventional
treatments. To improve the dissemination of TCM guidelines, hospitals and professional associations could
collaborate to create easily accessible digital platforms or apps that offer updated guidelines and case studies,
enabling healthcare professionals to apply standardized TCM protocols in real-time. Incorporating TCM-related
content into regular clinical meetings could also foster a more systematic and evidence-based approach to using
TCM in influenza treatment>*.

For specific subgroups, tailored strategies are needed. Junior staff members and those with less work
experience may benefit from mentorship and supervised clinical practice to build confidence in using TCM.
Similarly, healthcare professionals in specialties with less exposure to TCM should receive specialized training
and resources to enable them to competently integrate TCM into their clinical practice when necessary.

To further clarify the differences in TCM-related attitudes and practices between different professional
roles, subgroup analyses were performed for doctors and nurses. Given that nurses in China do not possess
independent prescribing authority—particularly regarding Traditional Chinese Medicine—this distinction is
important. The analysis showed that doctors’ attitudes and practices were significantly influenced by participation
in TCM-related training, family experience with TCM, and having majored in TCM3*%. In contrast, nurses’
attitudes were influenced to a lesser degree, and TCM training did not significantly affect their reported practice
behavior. These findings suggest that while nurses may hold favorable views toward TCM, their ability to apply
it in clinical settings remains structurally limited. For instance, TCM-related training significantly improved
doctors’ practice scores but had no measurable impact on nurses. This discrepancy is likely due to institutional
and regulatory limitations: in China, nurses are not authorized to prescribe TCM or initiate its use in clinical
decision-making, even if they have received relevant education. Their roles tend to be more supportive, such
as reinforcing physicians’ decisions, providing patient education, or administering prescribed treatments.
As a result, even nurses with favorable attitudes or personal experience with TCM may lack the opportunity
to convert these into clinical practice. Furthermore, the lack of a clear clinical pathway for nurse-led TCM
involvement may reduce their perceived relevance of training, potentially explaining the non-significant impact
of educational exposure. These findings suggest that future educational or implementation strategies for TCM
integration should differentiate between roles. For nurses, skill development might be more effective if focused
on TCM-related patient communication, safety awareness, and interprofessional collaboration, rather than
clinical application per se.

Future training programs should consider these professional boundaries and provide nurses with alternative
pathways to support TCM integration, such as patient education or interdisciplinary collaboration. Several factors
may contribute to this discrepancy. First, despite exposure to TCM knowledge, some healthcare professionals
may still lack confidence in applying it independently due to limited hands-on experience or uncertainty about
treatment efficacy. Second, institutional or departmental norms may discourage the use of TCM in clinical
routines, especially in settings dominated by Western medical practices. Third, time constraints and the absence
of standardized clinical pathways for integrating TCM into routine influenza care may also hinder practical
application. In addition, for professionals without formal TCM training or licensure, the legal framework in
China generally restricts the prescription of Chinese herbal medicine or implementation of TCM techniques.
This regulatory boundary may further contribute to hesitancy or low adoption rates among such staff, despite
their positive attitudes.

This study has several limitations. First, the use of self-reported questionnaires may introduce response
bias. Second, as the study was conducted in a single tertiary hospital, the findings may not be generalizable
to broader healthcare settings, which limits the external validity. Additionally, only doctors and nurses were
included, while pharmacists, laboratory technicians, and other healthcare professionals were not, thereby
restricting the comprehensiveness of the analysis. Future studies should recruit a wider range of healthcare
professionals to provide a more complete perspective. We also did not include a separate knowledge module,
which is traditionally part of KAP frameworks; future studies should incorporate this for a more comprehensive
understanding. Moreover, the use of convenience sampling may have introduced selection bias, as participants
more interested in TCM might have been more likely to respond. Potential confounding factors, such as pre-
existing beliefs, workplace culture, or exposure to integrative practices, were not fully controlled.

In conclusion, healthcare professionals demonstrated positive attitudes but relatively inactive practices
regarding the use of TCM for the treatment of influenza. To enhance the integration of TCM into influenza
treatment, targeted training and professional development programs are recommended to improve the practical
application of TCM in clinical settings.

Data availability
All data generated or analyzed during this study are included in this published article.
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