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Background: College students, as the future strength of national development, 
have a high level of health literacy in line with the goal of “Healthy China”, but 
the current research found that the health literacy level of college students is 
uneven and needs to be improved, and there is still a lack of research on the 
health literacy of students in colleges and universities of traditional Chinese 
medicine (TCM). Therefore, this study aims to assess the health literacy level of 
students in TCM colleges and analyze its influencing factors, so as to provide 
a basis for implementing effective health literacy intervention measures and 
building healthy schools.

Methods: Using the convenient sampling method, 925 college students in a TCM 
university in Shandong Province were selected to conduct an online electronic 
questionnaire survey using “Questionnaire Star” from December 2022 to March 
2023. SPSS 22.0 software was used to process and analyze the data. Descriptive 
statistical analysis was used to analyze the general data of the respondents, chi-
square test was used to compare the count data between groups, and Logistic 
regression model was used to analyze the influencing factors of health literacy.

Results: The health literacy level of TCM college students was 57.30%. Among 
the three aspects of health literacy, the level from high to low was: healthy 
lifestyle and behavior literacy (65.41%), health skill literacy (58.70%) and basic 
knowledge and concept literacy (53.62%). Among the six categories of health 
literacy, the level of scientific health literacy (79.68%) was the highest, followed 
by safety and first aid literacy (72.86%), health information literacy (61.62%), 
basic medical literacy (61.30%), chronic disease prevention literacy (60.11%) 
and infectious disease prevention literacy (40.86%). The results of multifactorial 
logistic regression analyses showed that females (AOR: 1.92; 95%CI: 1.40–2.62), 
college seniors (AOR: 2.02; 95%CI: 1.01–4.05), never smokers (AOR: 2.99; 95%CI: 
1.57–5.72), and awareness of the concept of “health literacy” (AOR: 1.54; 95%CI: 
1.11–2.13) were protective factors for health literacy, and the health literacy 
level of students in TCM colleges and universities was statistically significantly 
positively correlated with their health literacy level (p < 0.050).

Conclusion: Compared with most studies at home and abroad, the overall level 
of health literacy among students of TCM colleges is high. The healthy lifestyle 
and behavior literacy of students in TCM colleges is better than knowledge and 
skill literacy, which is manifested as the separation of knowledge and practice. 
Gender, grade, smoking or not, being aware of the concept of “health literacy” 
are the influencing factors of health literacy level of students in TCM colleges.
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1 Introduction

Health literacy refers to the ability of individuals to access and 
understand basic health information and services, and to use this 
information and services to make good decisions to maintain and 
promote their health (1). Domestic and foreign scholars intervene 
in people’s health literacy based on the theories of “knowledge, 
attitude and practice model” (a set of behavioral intervention 
models through the acquisition of knowledge, attitude change and 
behavior formation) and “health belief model” (this model believes 
that when individuals have sufficient health beliefs, they will take 
corresponding health behaviors) (2, 3). In order to further improve 
people’s health literacy, research on the theoretical framework and 
assessment tools of health literacy has gradually increased in recent 
years, especially the research on health literacy of special 
populations has received increasing attention (4, 5). The 14th Five-
Year National Health Plan points out that health problems and 
influencing factors should be  comprehensively intervened to 
further improve the health literacy level of residents (6). As the 
main force of national and social development, college students’ 
health literacy level has an important impact on the health literacy 
level of residents. After the COVID-19 pandemic, the government 
has paid more attention to improving the health literacy level of 
students. Therefore, the Ministry of Education proposed the 
implementation of the National Healthy Schools Construction 
Plan (7).

Previous studies have reported the problems related to health 
literacy of college students (8, 9), and there is a large gap in the 
health literacy level of college students. Low health literacy means 
low awareness and ability to seek health information. Such college 
students often have health problems such as smoking, low self-
esteem, loneliness and so on (10, 11). There are also rich related 
studies on health literacy of college students in western medicine 
colleges (12, 13), but there are few studies on the health literacy of 
college students in traditional Chinese medicine (TCM), which 
limits the colleges of TCM to develop accurate plans or implement 
health promotion activities to improve the health literacy level of 
students. In 2021, a TCM college conducted an eHealth literacy 
survey on 1,007 undergraduates, and the results showed that the 
level of eHealth literacy of college students of TCM was low (14). 
Compared with western medicine colleges and universities, TCM 
colleges and universities have unique advantages, they pay more 
attention to health care services and advocate “preventive treatment 
of disease” (15), which is in line with the concept of “Healthy 
China” (6). Therefore, it is necessary to carry out the research on 
the status of health literacy of students in TCM colleges and 
universities and explore the influencing factors of health literacy. 
This study conducted a sampling survey of college students in a 
TCM university in Shandong Province, in order to explore the 
health literacy level and related influencing factors of college 
students in TCM, so as to provide reference for carrying out 
targeted health literacy promotion and healthy school construction 
in the future.

2 Materials and methods

2.1 Study area and period

This study was conducted from December 2022 to March 2023 in 
a TCM university in Shandong Province, China.

2.2 Study design and participants

The convenience sampling method was used to select undergraduates 
in a TCM university in Shandong Province as the research object for a 
cross-sectional study. Inclusion criteria: ① Undergraduate; ② 
Age ≥ 18 years old. Exclusion criteria: ① those who did not complete the 
questionnaire or withdrew during the course. ② too long or too short time 
to answer the questionnaire (according to −x ± s, < 219.62 s or > 1062.51 s); 
③ There were obvious regularity or abnormal values in the content of the 
questionnaire. The purpose and significance of the study were explained 
to the subjects before the study, and the investigation was conducted after 
obtaining the consent of the subjects.

2.3 Measures

2.3.1 Questionnaire survey
The electronic questionnaire was used to conduct the survey. The 

related questions of the self-designed questionnaire came from the 
“Health literacy of Chinese citizens - Basic knowledge and Skills (2015 
edition)” (16) and the “National Residents’ Health literacy Questionnaire” 
prepared by the China Health Education Center (17). The questionnaire 
included two parts: general information of the respondents and questions 
related to health literacy. The present study was modified appropriately in 
terms of demographics. Health literacy related issues can be divided into 
three aspects: basic knowledge and concept, healthy lifestyle and behavior, 
and health skills. According to the public health problems, health literacy 
can be divided into six types of health problems: scientific health concept, 
infectious disease prevention, chronic disease prevention, safety and first 
aid, basic medical care and health information (17). There were 51 
questions in this survey. The judgment questions and single-choice 
questions were scored 1 point per question, the multiple-choice questions 
were scored 2 points per question, and the wrong answers or 
underanswers were scored 0 points, with a total score of 65 points. 
According to the criterion of health literacy, if the score of the 
questionnaire reaches 80% or more of the total score (≥48 points), it can 
be considered to have health literacy, and the criterion of literacy level of 
three aspects and six types of questions also reaches 80% or more of the 
total score of this aspect (17).

2.3.2 Setting
The questionnaire was developed by the China Health Education 

Center commissioned by the National Health Commission of the 
People’s Republic of China and used to survey the health literacy level 
of residents in China. It has high authority and has been widely used. 
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The Cronbach’s α coefficient is 0.82–0.931, and the split-half reliability 
is 0.808–0.81 (18, 19), which has good reliability and validity. The 
topic comes from the content of health literacy of Chinese citizens, 
and the health literacy of college students is investigated from different 
aspects, which is targeted and comprehensive. This study used the 
“Questionnaire Star” (online questionnaire survey platform) to 
conduct the survey, before distributing the questionnaire to the 
research subjects to explain the purpose and significance of the study, 
to obtain the consent of the research subjects after the distribution of 
the questionnaire, each person can only fill in the questionnaire once, 
and complete all questions before submission. In the data processing 
stage, unqualified questionnaires with short or long response time 
(according to −x ± s, < 219.62 s or > 1062.51 s), regular responses or 
abnormal values were eliminated, and the data were checked by two 
investigators and entered.

2.3.3 Data analyses
An electronic questionnaire survey was conducted and a database 

was formed. SPSS 22.0 software was used for data processing and 
analysis. Descriptive statistical analysis was used to analyze the general 
data of the respondents, chi-square test was used to compare the count 
data between groups, and Logistic regression model was used to 

analyze the influencing factors of health literacy. The test level 
α = 0.05.

3 Results

3.1 Participants’ characteristics

A total of 1,092 electronic questionnaires were collected in this 
survey, of which 925 were valid questionnaires, with an effective 
recovery rate of 84.7%. The Cronbach’s α coefficient of the 
questionnaire in this study was 0.873, and the Spearman-Brown 
coefficient was 0.799. The internal consistency of the questionnaire 
was good. Males accounted for 26.81% and females accounted for 
73.19%. In terms of majors, the major was medicine, accounting for 
70.70%; most of the students were not the only child (73.19%), and 
their close relatives were not engaged in the medical profession 
(83.24%). The parents’ educational background was generally low, 
high school or below accounted for 74.59 and 78.92%, respectively. 
66.38% of college students had normal body mass index (BMI). Most 
of the college students never smoked (94.05%), and 78.05% of them 
were aware of the concept of “health literacy” (see Table 1 for details).

TABLE 1 General characteristics of participants (n = 925).

Characteristics Number  
[cases (%)]

Characteristics Number  
[cases (%)]

Gender
Male 248 (26.81)

Mother’s education background High school and 

below
730 (78.92)

Female 677 (73.19) College degree 113 (12.22)

Nation Han Chinese 906 (97.95) Bachelor degree 72 (7.78)

Ethnic minorities 19 (2.05)
Master’s degree or 

above
10 (1.08)

Grade Freshman year 311 (33.62) Monthly living expenses (yuan) ≤500 19 (2.05)

Sophomore year 138 (14.92) 501~ 79 (8.54)

Junior year 430 (46.49) 1,001~ 402 (43.46)

Senior year 46 (4.97) 1,501~ 341 (36.86)

Major Non-medical 271 (29.30) ≥2001 84 (9.08)

Medical 654 (70.70) Family population 1 ~ 3 265 (28.65)

Home address Cities 296 (32.00) 4 ~ 5 582 (62.92)

Towns and cities 198 (21.41) ≥6 78 (8.43)

Rural areas 431 (46.59) BMI Lean and thin 163 (17.62)

Only child Yes 248 (26.81) Normal 614 (66.38)

No 677 (73.19) Overweight 112 (12.11)

Close relatives were in the 

medical profession

Yes 155 (16.76) Obesity 36 (3.89)

No 770 (83.24)
Smoking Ever or current 

smoker
55 (5.95)

Father’s education background High school and 

below
690 (74.59) Never 870 (94.05)

College degree 117 (12.65) Being aware of the concept of 

“health literacy”

Yes 722 (78.05)

Bachelor degree 103 (11.14) No 203 (21.95)

Master’s degree or 

above
15 (1.62)
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3.2 Overall level of health literacy

The overall possession rate of health literacy was 57.30%. 
Among the three aspects of health literacy, the possession rates 
of college students’ basic knowledge and concept literacy, healthy 
lifestyle and behavior literacy, and basic skills literacy were 53.62, 
65.41, and 58.70%, respectively, and the basic knowledge and 
concept literacy was the lowest. Among the six types of health 
literacy questions, college students had the highest literacy rate 
of scientific health concept, which was 79.68%. The awareness 
rate of infectious disease prevention and treatment was the lowest 
(40.86%). The awareness rate of chronic disease prevention and 
control literacy was 60.11%. The rate of safety and first aid 
literacy was 72.86%; the rate of basic medical literacy was 61.30%; 
the rate of health information literacy was 61.62% (see Figure 1 
for details).

3.3 Single factor analysis of influencing 
factors of health literacy level

The analysis results showed that the overall level of health literacy 
of college students was significantly related to gender (χ2 = 30.99, 
p < 0.001), grade (χ2 = 17.85, p < 0.001), major (χ2 = 5.65, p = 0.017), 
smoking (χ2 = 24.23, p < 0.001) and being aware of the concept of 
“health literacy” (χ2 = 7.73, p = 0.005) were statistically significant. The 
three aspects and six kinds of problems of health literacy of college 
students in the TCM university shows the following characteristics: 
females students are higher than males students, students of Han 
Chinese have higher literacy level, sophomore students have the 
lowest literacy level, medical students have higher literacy level, 
students with too much or too little living expenses have lower literacy 
level, students who never smoked have higher literacy level, and 

students who know the concept of “health literacy” have higher 
literacy level. The details are shown in Tables 2, 3.

3.4 Logistic regression analysis was used to 
analyze the influencing factors of health 
literacy

Taking health literacy as the dependent variable and the 
influencing factors (gender, grade, major, smoking, and being aware 
of the concept of “health literacy”) with statistical significance in 
univariate analysis as the independent variables, Logistic regression 
analysis was conducted on the influencing factors of health literacy 
level. The results showed that females had a 92% more odds of higher 
health literacy than males (AOR: 1.92; 95%CI: 1.40–2.62). The health 
literacy level of sophomores was 0.62 times that of freshmen (AOR: 
0.62; 95%CI: 0.41–0.95) and seniors had a 102% more odds of higher 
health literacy than freshmen (AOR: 2.02; 95%CI: 1.01–4.05). College 
students who never smoked had a 199% more odds of higher health 
literacy than among former or current smokers (AOR: 2.99; 95%CI: 
1.57–5.72). College students who were aware of the concept of “health 
literacy” had a 54% more odds of higher health literacy than those 
who were not aware (AOR: 1.54; 95%CI: 1.11–2.13) (see Table 4).

4 Discussion

4.1 The overall level of health literacy of 
students in universities of TCM is relatively 
high

This study shows that the overall level of health literacy of 
college students in this TCM university is 57.30%, which is 

FIGURE 1

Overall level of health literacy, three aspects and six types of problems (n = 925).
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significantly higher than the level of health literacy of Chinese 
residents in 2021 (25.40%) (20). It is also higher than the health 
literacy level of college students in a survey in the United States in 
2020 (49%) (21), 20 universities in China in 2020 (41.7%) (22), and 
5 universities in Shaanxi Province in China in 2022 (39.2%) (23). 

Compared with other medical colleges and universities, the overall 
level of health literacy of college students in this study is also 
relatively high (24, 25), but it is lower than the health literacy level 
of college students in a university in Denmark in 2020 (59.9%) (8). 
Analysis of previous studies found that women’s health literacy was 

TABLE 2 Single factor analysis of influencing factors of health literacy level [cases (%)].

Content of 
the survey

Health 
literacy level 

[cases (%)]

χ2-value p-value Content of 
the survey

Health 
literacy level 

[cases (%)]

χ2-value p-value

Gender
30.99 <0.001

Mother’s education 

background
6.52 0.089

Male 105 (42.34)
High school and 

below

413 (56.58)

Female 425 (62.78) College degree 76 (67.26)

Nation 1.83 0.176 Bachelor degree 36 (50.00)

Han Chinese 522 (57.62)
Master’s degree or 

above

5 (50.00)

Ethnic minorities 8 (42.11)
Monthly living 

expenses (yuan)
8.81 0.066

Grade 17.85 <0.001 ≤500 6 (31.58)

Freshman year 175 (56.27) 501~ 49 (62.03)

Sophomore year 59 (42.75) 1,001~ 237 (58.96)

Junior year 264 (61.40) 1,501~ 197 (57.77)

Senior year 32 (69.57) ≥2001 41 (48.81)

Major 5.65 0.017 Family population 1.11 0.574

Non-medical 139 (51.29) 1 ~ 3 149 (56.23)

Medical 391 (59.79) 4 ~ 5 332 (57.04)

Home address 1.88 0.391 ≥6 49 (62.82)

Cities 160 (54.05) BMI 3.48 0.324

Towns and cities 116 (58.59) Lean and thin 95 (58.28)

Rural areas 254 (58.93) Normal 359 (58.47)

Only child 1.48 0.224 Overweight 60 (53.57)

Yes 134 (54.03) Obesity 16 (44.44)

No 396 (58.49) Smoking 24.23 <0.001

Close relatives were 

in the medical 

profession

0.32 0.570
Ever or current 

smoker

14 (25.45)

Yes 92 (59.35) Never 516 (59.31)

No

438 (56.88) Being aware of the 

concept of “health 

literacy”

7.73 0.005

Father’s education 

background
1.56 0.668 Yes

431 (59.70)

High school and 

below

391 (56.67)
No

99 (48.77)

College degree 73 (62.39)

Bachelor degree 57 (55.34)

Master’s degree or 

above

9 (60.00)
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TABLE 3 Single factor analysis of influencing factors of three aspects and six types of problems levels of health literacy [cases (%)].

Content 
of the 
survey

Three aspects Six types of problems

Basic 
knowledge 

and 
concept

Healthy 
lifestyle 

and 
behavior

Health 
skills

Scientific 
health 

concept

Infectious 
disease 

prevention

Chronic 
disease 

prevention

Safety 
and first 

aid

Basic 
medical 

care

Health 
information

Gender

Male 113 (45.56) 125 (50.40) 110 (44.35) 171 (68.95) 77 (31.05) 123 (49.60) 159 (64.11) 119 (47.98) 123 (49.60)

Female 383 (56.57) 480 (70.90) 433 (63.96) 566 (83.60) 301 (44.46) 433 (63.96) 515 (76.07) 448 (66.17) 447 (66.03)

χ2-value 8.85 33.71 28.77 24.07 13.51 15.61 13.13 25.32 20.72

p-value 0.003 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001

Nation

Han Chinese 489 (53.97) 595 (65.67) 532 (58.72) 721 (79.58) 370 (40.84) 547 (60.38) 659 (72.74) 560 (61.81) 557 (61.48)

Ethnic 

minorities

7 (36.84) 10 (52.63) 11 (57.89) 16 (84.21) 8 (42.11) 9 (47.37) 15 (78.95) 7 (36.84) 13 (68.42)

χ2-value 2.20 1.40 0.01 0.04 0.01 1.31 0.36 4.89 0.38

p-value 0.138 0.237 0.942 0.835 0.912 0.252 0.547 0.027 0.538

Grade

Freshman 

year

164 (52.73) 205 (65.92) 188 (60.45) 262 (84.24) 142 (45.66) 171 (54.98) 223 (71.70) 182 (58.52) 192 (61.74)

Sophomore 

year

57 (41.30) 74 (53.62) 68 (49.28) 102 (73.91) 53 (38.41) 75 (54.35) 91 (65.94) 72 (52.17) 63 (45.65)

Junior year 247 (57.44) 294 (68.37) 256 (59.53) 338 (78.60) 165 (38.37) 279 (64.88) 321 (74.65) 284 (66.05) 282 (65.58)

Senior year 28 (60.87) 32 (69.57) 31 (67.39) 35 (76.09) 18 (39.13) 31 (67.39) 39 (84.78) 29 (63.04) 33 (71.74)

χ2-value 12.01 10.53 7.01 7.51 4.47 10.42 7.56 10.00 19.73

p-value 0.007 0.015 0.072 0.057 0.215 0.015 0.056 0.019 <0.001

Major

Non-

medical

133 (49.08) 157 (57.93) 139 (51.29) 209 (77.12) 104 (38.38) 148 (54.61) 179 (66.05) 147 (54.24) 136 (50.18)

Medical 363 (55.50) 448 (68.50) 404 (61.77) 528 (80.73) 274 (41.90) 408 (62.39) 495 (75.69) 420 (64.22) 434 (66.36)

χ2-value 3.18 9.46 8.68 1.54 0.98 4.83 9.00 8.04 21.20

p-value 0.074 0.002 0.003 0.214 0.322 0.028 0.003 0.005 <0.001

Home address

Cities 149 (50.34) 183 (61.82) 163 (55.07) 229 (77.36) 121 (40.88) 174 (58.78) 213 (71.96) 164 (55.41) 171 (57.77)

Towns and 

cities

116 (58.59) 132 (66.67) 119 (60.10) 163 (82.32) 86 (43.43) 125 (63.13) 144 (72.73) 122 (61.62) 131 (66.16)

Rural areas 231 (53.60) 290 (67.29) 261 (60.56) 345 (80.05) 171 (39.68) 257 (59.63) 317 (73.55) 281 (65.20) 268 (62.18)

χ2-value 3.25 2.49 2.38 1.87 0.79 1.01 0.23 7.10 3.64

p-value 0.197 0.288 0.304 0.393 0.673 0.603 0.893 0.029 0.162

Only child

Yes 129 (52.02) 151 (60.89) 136 (54.84) 192 (77.42) 96 (38.71) 143 (57.66) 172 (69.35) 140 (56.45) 156 (62.90)

No 367 (54.21) 454 (67.06) 407 (60.12) 545 (80.50) 282 (41.65) 413 (61.00) 502 (74.15) 427 (63.07) 414 (61.15)

χ2-value 0.35 3.06 2.09 1.07 0.65 0.85 2.11 3.35 0.24

p-value 0.553 0.080 0.149 0.302 0.420 0.358 0.146 0.067 0.628

Close relatives were in the medical profession

Yes 85 (54.84) 103 (66.45) 93 (60.00) 117 (75.48) 65 (41.94) 92 (59.35) 110 (70.97) 98 (63.23) 96 (61.94)

No 411 (53.38) 502 (65.19) 450 (58.44) 620 (80.52) 313 (40.65) 464 (60.26) 564 (73.25) 469 (60.91) 474 (61.56)

(Continued)
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TABLE 3 (Continued)

Content 
of the 
survey

Three aspects Six types of problems

Basic 
knowledge 

and 
concept

Healthy 
lifestyle 

and 
behavior

Health 
skills

Scientific 
health 

concept

Infectious 
disease 

prevention

Chronic 
disease 

prevention

Safety 
and first 

aid

Basic 
medical 

care

Health 
information

χ2-value 0.11 0.09 0.13 2.02 0.09 0.04 0.34 0.29 0.01

p-value 0.739 0.764 0.719 0.155 0.766 0.834 0.560 0.589 0.930

Father’s education background

High school 

and below

364 (52.75) 454 (65.80) 410 (59.42) 548 (79.42) 283 (41.01) 414 (60.00) 504 (73.04) 428 (62.03) 423 (61.30)

College 

degree

67 (57.26) 76 (64.96) 71 (60.68) 94 (80.34) 51 (43.59) 73 (62.39) 89 (76.07) 71 (60.68) 80 (68.38)

Bachelor 

degree

56 (54.37) 64 (62.14) 54 (52.43) 82 (79.61) 37 (35.92) 58 (56.31) 69 (66.99) 59 (57.28) 60 (58.25)

Master’s 

degree or 

above

9 (60.00) 11 (73.33) 8 (53.33) 13 (86.67) 7 (46.67) 11 (73.33) 12 (80.00) 9 (60.00) 7 (46.67)

χ2-value 1.10 0.96 2.19 0.51 1.62 1.97 2.80 0.89 4.20

p-value 0.777 0.811 0.534 0.916 0.656 0.578 0.423 0.829 0.241

Mother’s education background

High school 

and below

386 (52.88) 479 (65.62) 428 (58.63) 581 (79.59) 299 (40.96) 439 (60.14) 531 (72.74) 456 (62.47) 444 (60.82)

College 

degree

71 (62.83) 78 (69.03) 75 (66.37) 94 (83.19) 51 (45.13) 72 (63.72) 91 (80.53) 67 (59.29) 83 (73.45)

Bachelor 

degree

35 (48.61) 42 (58.33) 35 (48.61) 56 (77.78) 24 (33.33) 43 (59.72) 46 (63.89) 39 (54.17) 38 (52.78)

Master’s 

degree or 

above

4 (40.00) 6 (60.00) 5 (50.00) 6 (60.00) 4 (40.00) 2 (20.00) 6 (60.00) 5 (50.00) 5 (50.00)

χ2-value 5.49 2.39 6.08 3.41 2.55 7.33 7.14 2.69 9.84

p-value 0.139 0.496 0.108 0.332 0.467 0.062 0.068 0.441 0.020

Monthly living expenses (yuan)

≤500 9 (47.37) 5 (26.32) 8 (42.11) 11 (57.89) 3 (15.79) 9 (47.37) 12 (63.16) 5 (26.32) 11 (57.89)

501~ 51 (64.56) 52 (65.82) 54 (68.35) 63 (79.75) 32 (40.51) 46 (58.23) 60 (75.95) 48 (60.76) 53 (67.09)

1,001~ 213 (52.99) 272 (67.66) 253 (62.94) 324 (80.60) 164 (40.80) 244 (60.70) 301 (74.88) 266 (66.17) 254 (63.18)

1,501~ 185 (54.25) 228 (66.86) 186 (54.55) 274 (80.35) 147 (43.11) 211 (61.88) 250 (73.31) 202 (59.24) 209 (61.29)

≥2001 38 (45.24) 48 (57.14) 42 (50.00) 65 (77.38) 32 (38.10) 46 (54.76) 51 (60.71) 46 (54.76) 43 (51.19)

χ2-value 6.59 16.60 13.22 6.15 5.93 2.91 8.42 15.95 5.41

p-value 0.159 0.002 0.010 0.188 0.205 0.574 0.078 0.003 0.248

Family population

1~3 142 (53.58) 165 (62.26) 155 (58.49) 208 (78.49) 109 (41.13) 159 (60.00) 186 (70.19) 152 (57.36) 166 (62.64)

4~5 317 (54.47) 384 (65.98) 337 (57.90) 456 (78.35) 233 (40.03) 344 (59.11) 429 (73.71) 364 (62.54) 355 (61.00)

≥6 37 (47.44) 56 (71.79) 51 (65.38) 73 (93.59) 36 (46.15) 53 (67.95) 59 (75.64) 51 (65.38) 49 (62.82)

χ2-value 1.37 2.65 1.60 10.19 1.08 2.25 1.48 2.66 0.26

p-value 0.505 0.266 0.451 0.006 0.584 0.326 0.478 0.264 0.878

BMI

Lean and 

thin

81 (49.69) 102 (62.58) 99 (60.74) 129 (79.14) 64 (39.26) 97 (59.51) 117 (71.78) 94 (57.67) 98 (60.12)

(Continued)
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generally higher than that of men (10, 21, 23), and the proportion 
of women in this study (73.19%) was higher, which may lead to the 
improvement of the overall level of health literacy. Generally 

speaking, the higher the economic level, the higher the attention 
to health (11). Social culture may also affect the level of health 
literacy, and studies have shown that women have lower health 

TABLE 3 (Continued)

Content 
of the 
survey

Three aspects Six types of problems

Basic 
knowledge 

and 
concept

Healthy 
lifestyle 

and 
behavior

Health 
skills

Scientific 
health 

concept

Infectious 
disease 

prevention

Chronic 
disease 

prevention

Safety 
and first 

aid

Basic 
medical 

care

Health 
information

Normal 348 (56.68) 407 (66.29) 364 (59.28) 485 (78.99) 255 (41.53) 378 (61.56) 455 (74.10) 392 (63.84) 386 (62.87)

Overweight 48 (42.86) 76 (67.86) 64 (57.14) 93 (83.04) 41 (36.61) 65 (58.04) 78 (69.64) 65 (58.04) 64 (57.14)

Obesity 19 (52.78) 20 (55.56) 16 (44.44) 30 (83.33) 18 (50.00) 16 (44.44) 24 (66.67) 16 (44.44) 22 (61.11)

χ2-value 8.55 2.63 3.50 1.29 2.37 4.45 1.86 7.40 1.51

p-value 0.036 0.453 0.321 0.733 0.499 0.217 0.602 0.060 0.680

Smoking

Ever or 

current 

smoker

18 (32.73) 20 (36.36) 17 (30.91) 33 (60.00) 12 (21.82) 18 (32.73) 30 (54.55) 13 (23.64) 17 (30.91)

Never 478 (54.94) 585 (67.24) 526 (60.46) 704 (80.92) 366 (42.07) 538 (61.84) 644 (74.02) 554 (63.68) 553 (63.56)

χ2-value 10.27 21.80 18.63 13.98 8.78 18.28 9.93 34.96 23.32

p-value 0.001 <0.001 <0.001 <0.001 0.003 <0.001 0.002 <0.001 <0.001

Being aware of the concept of “health literacy”

Yes 412 (57.06) 480 (66.48) 448 (62.05) 575 (79.64) 308 (42.66) 443 (61.36) 534 (73.96) 461 (63.85) 476 (65.93)

No 84 (41.38) 125 (61.58) 95 (46.80) 162 (79.80) 70 (34.48) 113 (55.67) 140 (68.97) 106 (52.22) 94 (46.31)

χ2-value 15.67 1.69 15.20 <0.01 4.38 2.14 2.00 9.04 25.80

p-value <0.001 0.194 <0.001 0.959 0.036 0.143 0.157 0.003 <0.001

TABLE 4 Logistic regression analysis of influencing factors of health literacy of college students.

Factors Univariate analysis Multivariate analysis

p-value COR value 95%CI p-value AOR value 95%CI

Gender

Male (reference)

Female <0.001 2.30 1.71 ~ 3.09 <0.001 1.92 1.40 ~ 2.62

Grade

Freshman year (reference)

Sophomore year 0.008 0.58 0.39 ~ 0.87 0.027 0.62 0.41 ~ 0.95

Junior year 0.161 1.24 0.92 ~ 1.66 0.251 1.20 0.88 ~ 1.63

Senior year 0.091 1.78 0.91 ~ 3.46 0.048 2.02 1.01 ~ 4.05

Major

Non-medical (reference)

Medical 0.018 1.41 1.06 ~ 1.88

Smoking

Yes (reference)

No <0.001 4.27 2.29 ~ 7.95 0.001 2.99 1.57 ~ 5.72

Being aware of the concept of “health literacy”

No (reference)

Yes 0.006 1.56 1.14 ~ 2.13 0.009 1.54 1.11 ~ 2.13
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literacy in patriarchal societies (11). In addition, medical students 
generally have higher health literacy than non-medical students 
(10, 11).

4.2 To improve the health literacy level of 
students in TCM colleges and universities 
according to the influencing factors

From the analysis of three aspects of health literacy, the healthy 
lifestyle and behavior literacy level of college students of TCM was the 
highest (65.41%), suggesting that although the lifestyle of college 
students of TCM has changed due to the medical atmosphere in 
school or the impact of COVID-19 pandemic (10, 26), the basic 
knowledge and concepts and health skills have not been improved. It 
shows that college students of TCM need to consolidate their theory 
and skills training, and integrate knowledge and practice. The results 
showed that males students, sophomore students, non-medical major, 
high or low monthly living expenses, ever or current smoking, and 
unawareness of the concept of “health literacy” were the negative 
factors for the three aspects of health literacy. The healthy lifestyle and 
behavior literacy level of students with monthly living expenses ≤500 
(26.32%) is even lower than that of national residents in 2021 
(28.05%) (20). Personal economic level may affect their own health 
care access and use (11), suggesting that schools should focus on these 
students, form targeted intervention programs according to the 
“knowledge, attitude and practice” model, carry out health literacy 
related courses or practical activities, popularize medical knowledge 
and skills to non-medical students, increase efforts to publicize the 
disadvantages of smoking and strictly implement smoking cessation 
control. Schools or society should provide subsidies to students with 
life difficulties, and improve their health literacy level as soon as 
possible. According to the analysis of the six questions of health 
literacy, the literacy level of infectious disease prevention and 
treatment among college students of TCM was the lowest (40.86%), 
which was lower than that of students in a western medicine 
university (45.5%) (25). Perhaps due to the differences in curriculum 
and philosophy between Chinese and western medicine universities, 
the awareness of disinfection and isolation of students in TCM 
universities was weaker than that of students in western medicine 
universities. It may also be related to the lack of education related to 
the prevention and control of infectious diseases in schools, and 
students are less faced with the prevention and control of infectious 
diseases and lack of practical combat experience (25), suggesting that 
this aspect is the deficiency of college students in TCM colleges and 
universities. Schools should strengthen the education of infectious 
disease prevention and control among students and carry out 
exercises to improve their health literacy level.

Logistic regression analysis showed that gender, grade, smoking, 
and being aware of the concept of “health literacy” were significantly 
associated factors affecting the level of health literacy of TCM college 
students. The health literacy level of females is almost twice that of 
males, which is consistent with the higher health literacy level of 
females in the 2022 survey results of the health literacy level of 
students in 5 colleges and universities in Shaanxi Province of China 
(23) which may be related to females’ more active attention to health 
information. However, the results of the health literacy survey of 
undergraduates in a university in Nepal in 2021 showed that females 

were 1.6 times more likely to have poor health literacy than males 
(11), which may be related to the regional economic level, social 
culture, school differences, professional curriculum Settings, etc. The 
health literacy level of non-smoking undergraduates is almost three 
times higher than that of former or current smokers. A cross-
sectional survey of health literacy of students in a public university 
in northern Jordan also showed that non-smoking students have 
higher health literacy level (10), which may be  related to 
non-smoking students’ strong self-restraint and more emphasis on 
their own health (27). Therefore, it is necessary to implement more 
effective tobacco control measures in schools. A survey on the 
intention and behavior of tobacco control among college students in 
12 universities in China found that improving the performance 
expectation, effort expectation and eHealth literacy of non-smoking 
college students and creating a positive social environment can 
improve the tobacco control behavior of college students (27), and 
the measures taken by this school provide a reference. The health 
literacy level of senior students is higher than that of freshman 
students, which is consistent with the research results of 
undergraduate health literacy of 10 universities in Tianjin, China in 
2021 (28), mainly due to the fact that senior students have more 
knowledge reserve, social ability and personal experience. However, 
the results of this survey show that the health literacy level of 
sophomore students is slightly lower than that of freshman students, 
which is not consistent with the research expectation. The analysis 
may be related to the sample size, and may also be due to the fact that 
freshman students have just entered the university and still maintain 
a strong sense of self-discipline and health awareness (29). Students 
who are aware of the concept of “health literacy” have a higher level 
of health literacy, which may be due to their strong willingness and 
ability to obtain health information, and they can actively collect 
health-related information from friends, newspapers, and the 
Internet (29). This indicates that schools need to set up health 
resources reasonably, carry out health education related activities and 
courses in a diversified way (30), form a new interdisciplinary talent 
training paradigm, and improve the health literacy level of 
college students.

To the best of our knowledge, this is the first study to explore the 
health literacy level and influencing factors of students in TCM 
colleges and universities in China, which provides a reference for 
researchers to explore the reasonable setting of health resources, 
carry out health education related activities and courses, and 
improve the health literacy level of students in TCM colleges 
and universities.

4.3 Limitations

The limitations of this study mainly include: firstly, this study was 
conducted in only one TCM college and the sample was not very 
representative. Second, due to the limitation of time and cost, the 
sampling method is a convenience sampling method, which may 
have errors. Although in order to reduce the bias caused by 
convenient sampling, researchers selected research subjects from 
different grades and classes as much as possible, collected 
demographic characteristics data, and analyzed the composition of 
the sample. Therefore, future researchers should conduct multi-
center research with stratified random sampling method, and carry 
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out effective intervention strategies to improve the health literacy 
level of college students.

5 Conclusion

Compared with previous studies, the health literacy level of 925 
students in TCM colleges was above the middle level. The healthy 
lifestyle and behavior literacy of students in TCM colleges is better 
than knowledge and skill literacy, which is a separation phenomenon 
of knowledge and practice. Gender, grade, smoking status and 
awareness of the concept of “health literacy” were important factors 
affecting the level of health literacy. The results of this study and the 
analysis of influencing factors can provide reference for TCM colleges 
and universities to improve health education activities or curriculum, 
help to improve the health literacy level of students in TCM colleges 
and universities, give full play to the professional characteristics of 
TCM colleges and universities, and promote the construction of 
healthy schools.
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