
Introduction
Health literacy is the ability of individuals to access and 
understand the use of health information and services 
to make sound decisions to maintain and promote their 
health. It has been further divided into three levels: 
functional health literacy, interactive health literacy, and 
critical health literacy. Functional health literacy refers 
to an individual’s ability to read and understand basic 
health-related information, while interactive health 
literacy is a more advanced cognitive and literacy skill 

that can be used to actively participate in daily activities, 
extract information, gain meaning from different forms of 
communication, and apply new information to a changing 
environment. Critical health literacy refers to the ability of 
individuals to critically think, analyze, and apply health 
information to better control the impact of life events 
and different situations on health (1). Medication literacy 
refers to an individual’s ability to appropriately access, 
understand, and use essential medication information 
to make correct evaluations and decisions (2). Since 
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Abstract
Background: Nowadays, college students are more accessible and susceptible to being exposed to mixed 
information than ever, which results in a growing concern about their health problems and medication 
behaviors. This study aimed to investigate the correlation between medication literacy, health literacy, and 
medication behavior among medical school students. 
Methods: A cluster random sampling method was used to select 1324 undergraduate students from a 
medical school in China as participants for the questionnaire survey in 2020. After quality control, 1183 
valid questionnaires were collected (an effective rate of 89.4%). Descriptive statistics analysis, chi-square 
test, binary logistic regression analysis, and path analysis were conducted using SPSS 25.0.
Results: Of the 1183 respondents whose mean age was 19.06, 164 (13.9%) were considered to have good 
medication literacy, 150 (12.7%) had good health literacy, and 497(42.0%) exhibited good medication 
behaviors. Lower grades, higher health literacy levels, and higher medication literacy levels were effective 
in better performance on medication use behavior (P < 0.001). Poor self-assessment of health status was 
correlated with worse medication behavior (P < 0.05). it was concluded that medication literacy may be 
an intermediate variable linking health literacy and medication use behavior. 
Conclusion: Students in the medical college showed much higher rates of rational medication use when 
they have medication and health literacy. There was an indirect positive relationship between health 
literacy and medication behavior through medication literacy (P < 0.001). Therefore, health literacy and 
medication literacy can be an essential part of medication safety education for college students as well as 
an ideal indicator for educational outcome evaluation.
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medication information is a part of health information, it 
can be inferred that medication literacy is a manifestation 
of health literacy in medication (3).

Studies demonstrated that people with health literacy 
behaved better regarding medication consultation, 
information acquisition, and information processing 
(4,5). There is also a positive relationship between health 
literacy and medication compliance (6,7). People with no 
health literacy reported more significant side effects and 
overuse concerns (8). Improving medication literacy and 
health literacy is key to managing medical conditions, 
improving medication compliance, and promoting self-
medication safety (9-11).

Medication safety for college students is a severe topic 
worldwide. Irrational medication use behaviors include 
behaviors such as sharing and borrowing prescription 
drugs, taking drugs and alcohol in excessive doses, 
and taking drugs for relief (4,12,13). Although the 
relationship between health literacy, medication literacy, 
and medication use behavior has been demonstrated in 
patients, there are few reports on college students, most 
of which only focused on a specific medication such as 
antibiotics. Neither did they explore the three variables at 
the same time.

This study aimed to further explore the relationship 
between health literacy, medication literacy, and 
medication use behavior in medical undergraduate 
students to supplement existing studies and literature, 
to provide a theoretical basis and direction for the 
implementation of medication safety education, and 
to provide some suggestions for the evaluation of the 
implementation of educational activities.

The novelty of this study is that we selected a 
representative sample of undergraduate students from 
medical schools in Shaanxi, China, who seemed to 
have high health literacy and medication literacy which 
is appropriate for our study topic. We investigated 
medication use behaviors in general, not just for a specific 
medicine, to avoid the influence of medicine specificity on 
the study results. In addition, the direct and indirect effects 
of variables were measured and compared through path 
analysis to further reveal the nature of the relationship 
between the studied variables.

Materials and Methods
Participants
This is a cross-sectional survey of undergraduate students 
enrolled in a medical school whose ages were from 18 
to 25 between March and December 2020 in China. A 
stratified whole-group sampling method was used to draw 
an equal proportional sample of 1183 students from 26 
majors in 5 grades, including clinical medicine, nursing, 
bioengineering, medical imaging, pharmacy, stomatology, 
anesthesiology, medical laboratory science, psychiatry, 
and other medical and social related majors such as 
communication, musicology, psychology, information 
management, and information system.

Inclusion criteria included students who enrolled in a 
medical school and students who voluntarily completed the 
questionnaire. Exclusion criteria were part-time students, 
master’s degree students, and adult education students.

Questionnaire
The questionnaire consisted of four parts: a general 
demographic characteristics questionnaire, a 14-item 
medication literacy scale, a 14-item health literacy scale 
(HLS-14), and a medication behavior scale.

General Demographic Characteristics Questionnaire
The general demographic characteristics included the 
basic information of the respondents such as age, gender, 
profession, place of birth, and parent’s education level. 

Medication Literacy Scale
The medication literacy scale is a self-made scale 
modeled on HLS-14, intended to comprehensively 
evaluate the medication literacy level of college students 
in three dimensions: functional medication literacy, 
communicative medication literacy, and critical 
medication literacy. The scale consists of 14 items and 
is scored on a 5-point Likert scale with a full score of 70. 
A score of 56 or above was considered “have medication 
literacy”, while a score of less than 56 was “not have 
medication literacy”. At the same time, if the score of a 
single dimension was greater than or equal to 80% of the 
total score of that dimension, it was considered “have 
medication literacy” in that dimension. The higher score 
indicates a higher medication literacy level.

In this study, Cronbach’s alpha coefficient for the 
medication literacy scale was 0.830 ( > 0.8), showing good 
reliability. All entries were supported by references, and 
13 experts in medicine were invited to assess the content 
validity of the scale (14). The scale entries were subsequently 
adjusted and modified according to the purpose of the 
study, and the scale had good content validity. The Kaiser-
Meyer-Olkin value of the exploratory factor analysis was 
0.877 ( > 0.8), and the P value of Bartlett’s sphericity test 
was < 0.001. The factors corresponding to the questions 
were consistent with the expected assumptions, the factor 
loading coefficients of all items were greater than 0.69, 
and the cumulative variance explained by the factors was 
67.614% ( > 60%).

Health Literacy Scale
This study used the Chinese version of the HLS-14 with 
3 dimensions and 14 entries (15,16). The scale is based 
on a 5-point Likert scale with a score of 70 and is scored 
similarly to the medication literacy scale. The scale has 
a high internal consistency (Cronbach’s α coefficient of 
0.891). The mean content validity index of the scale was 
0.965, the confirmatory factor analysis was 0.976, the 
goodness of fit index was 0.953, the root-mean-square 
deviation was 0.059, and the model was acceptable. This 
scale is widely used in health literacy-related studies and 
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enjoys good reliability and validity (17,18).

Self-administered Medication Behavior Scale
The medication behavior scale consists of 5 items with 
no dimensions and adopts a 5-point Likert scale, with a 
score greater than or equal to 20 (80% of the total score) 
considered “good medication behavior”; otherwise, it is 
considered “poor medication behavior”.

In this study, Cronbach’s α coefficient of the scale was 
0.887 ( > 0.8), suggesting good reliability. The scale was 
developed based on a large amount of literature (9,19-
23), and 13 experts in medicine were invited to assess the 
scale’s content validity. Subsequently, the scale entries 
were adjusted and modified according to the purpose of 
the study, and the scale had good content validity.

Quality Control
The investigators were uniformly trained before the 
formal distribution of the questionnaires, and the 
questionnaires were distributed following the principles 
of scientific research design and statistical requirements 
to control possible bias during data collection. They were 
logically checked, and data were screened after recovery to 
fully ensure data quality. The exclusion criteria for invalid 
questionnaires were a filling time of less than 100 seconds, 
incomplete information, logical inconsistencies in the 
filled questionnaires, and duplicate questionnaires.

Statistical Methods
SPSS 25.0 software was used for statistical analysis. 
Frequency and proportion were used to describe the 
characteristics of demographic variables and scale scores. 
A chi-square test was used for one-way analysis to compare 
the differences in medication behaviors among students 
with different characters. The multiple linear regression 
model was used to exclude multicollinearity with 
“medication behavior” as the dependent variable, in which 
“always” was assigned a score of 1, and the other options 
were assigned a score of 0. After that, a binary logistic 
regression analysis was performed to test the relationship 
among medication literacy level, health literacy level, and 
medication behavior. Then, the bootstrap program was 
used to test the mediating effect of medication literacy on 
health literacy and medication use behavior.

Results
Table 1 shows that the respondents’ ages range from 18 to 
25, with an average of 19.06 and a male-to-female ratio of 
about 1:2.4, and most students were in the clinical medicine 
group (52.4%) in terms of professional distribution. Of 
the 1183 respondents, only 164 (13.9%) had medication 
literacy, and 150 (12.7%) had health literacy.

Table 2 depicts that lower grades, higher health literacy 
levels, and higher medication literacy levels were effective 
in better performance on medication use behavior 
(P < 0.001). Poor self-assessment health status was 
correlated to worse medication behavior (P < 0.05), and the 

collinear diagnosis results indicated no multicollinearity 
between medical use behavior determinants in Table 2.

Table 3 illustrates that in the Model 1 test, health literacy 
had a significant influence on medication use behavior 
(β = 0.084, P < 0.001), indicating that the total effect was 
valid. In Model 2, health literacy had a significant effect on 
medication literacy (β = 0.848, P < 0.001), while in model 
3, health literacy had a significant effect on medication use 
behavior (β = 0.052, P < 0.001), and medication literacy had 
a significant effect on medication use behavior (β = 0.037, 
P < 0.001). Therefore, the mediating effect of medication 
literacy in the model is valid and incomplete in Figure 1.

Table 4 shows that the indirect effect value was 0.031 
(P < 0.001); therefore, medication literacy played a 
significant mediating role in the model. Moreover, the 
direct effect value was 0.052 (P < 0.001), indicating that 
the direct effect is valid. Additionally, the proportion of 
responsibility for medication literacy is 38%.

Discussion
Health literacy and medication literacy influenced 
medication behavior, and the influence is diversified. It is 

Table 1. General Demographic Characteristics of College School Students 
(N = 1183)

Number Percent

Gender 1183

Male 347 29.3%

Female 836 70.7%

Specialties 1183

Nursing 233 19.7%

Clinical Medicine 648 54.8%

Pharmacy 75 6.3%

Other 227 19.2%

Grade 1183

Freshman year 459 38.8%

Sophomore 330 27.9%

Junior and above 394 33.3%

Place of origin 1183

Cities and towns 471 39.8%

Rural 712 60.2%

Father’s education level 1183

Secondary school and above 499 42.2%

Junior high school and below 684 57.8%

Mother’s education level 1183

Secondary school and above 408 34.5%

Junior high school and below 775 65.5%

Self-assessment of health status 1183

Below 8 points (poor or fair) 450 38.0%

8 points and above (good) 733 62.0%

Self-assessment of academic achievement 1183

Less than 8 points (poorer) 840 71.0%

8 points and above (good) 343 29.0%
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not only reflected in medication knowledge reserve and 
comprehension, medication advice, service acquisition, 
and medication compliance but also is closely related 
to students’ health awareness and health standards. 
Medication literacy might be an intermediate variable 
linking health literacy and medication use behavior. 
Further, medication environment and education played an 
important role in guiding children’s medication behavior. 
In this section, we explored this potential relationship 
in depth and discussed implications for medication 
education. Finally, we summarized the highlights and 
limitations of the study to provide references for follow-
up research. 

Understanding disease and medication information 
correctly is a prerequisite for effective medication 
treatment (24). A study in South Korea found that health 
literacy is positively associated with reading drug labels 
and accurately understanding prescription instructions 
(25). Inadequate or biased understanding of medication 
information, labeling information, and precautions led 
patients to take medications incorrectly and created 
potential risks (26,27). Health literacy was also significantly 
associated with the amount of medication knowledge 
acquired (28). Therefore, health literacy level impacted 
medication behavior not only in terms of medication use, 
access to and understanding of medication information 
but also regarding medication storage and a dozen of 
other aspects. Patients with high medication literacy 
levels are more aware of how to use medications and the 
consequences of not taking medications as prescribed, 
so they can use medications proficiently, take them on 
time, and maintain good medication habits over time (5). 
Medication literacy is a manifestation of health literacy 
in medication behavior and is more precisely and closely 
related to medication behavior, so in a sense, medication 
literacy has a more direct and profound impact on 
medication behavior than health literacy. It may suggest 
that the development of medication literacy education 

Table 3. Direct and Indirect Effects of Health Literacy, Medication Literacy, and Medication Use Behavior

Model Dependent Variable Independent Variable R R-Squared F β t

Model 1 Medication use behavior Health literacy 0.325 0.106 139.594 0.084 11.815***

Model 2 Medication literacy Health literacy 0.788 0.620 1929.223 0.848 43.923***

Model 3 Medication use behavior
Health literacy

0.339 0.115 76.527 
0.052 4.570***

Medication literacy 0.037 3.485***

Note. * P < 0.05; ** P < 0.01; *** P < 0.001.

Table 2. The Comparison of Medication Use Behaviors of Students by 
Sociodemographic Characteristics 

Item
Medication Behavior

Good, No. (%) OR 95% Cl

Grades

Freshmen year (control group) 94 (20.5)

Sophomore year 129 (39.1) 0.766 (0.514, 1.41)

Junior year and above 151 (38.3) 0.419** (0.274, 0.639)

Father's education level

Junior high school and below 
(control group)

261 (38.2)

Technical secondary school 
and above

236 (47.3) 0.917 (0.607, 1.386)

Mother's education level

Junior high school and below 
(control group)

303 (39.1)

Technical secondary school 
and above

194 (47.5) 1.236 (0.81, 1.887)

Self-assessment of health status

Less than 8 points (poor or fair) 
(control group)

146 (32.4)

8 points and above (good) 351 (47.9) 1.472* (1.014, 2.138)

Self-assessment of academic 
achievement

Less than 8 points (poor or fair) 
(control group)

330 (39.3)

8 points and above (good) 167 (48.7) 1.133 (0.784, 1.638)

Medication literacy

Have no medication literacy 
(control group)

114 (11.2)

Have medication literacy 73 (44.5) 4.52** (2.735, 7.47)

Health literacy

Have no health literacy 
(control group)

125 (12.1)

Have health literacy 62 (41.3) 1.837* (1.082, 3.118)

 Note. OR: Odds ratio; CI: Confidence interval; * P < 0.05; ** P < 0.001.

Figure 1 . The Relationship among Health Literacy, Medication Literacy, and Medication Use Behavior
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is more relevant and timely to improving students’ 
medication behaviors.

However, it is not advisable to completely replace health 
literacy with medication literacy to predict medication 
use behavior. The results of pathway analysis showed that 
although health literacy could indirectly affect medication 
use behavior by influencing medication literacy, the 
mediating effect of medication literacy was incomplete, 
and the indirect effect was not as significant as the direct 
effect. Therefore, both health literacy and medication 
literacy play an irreplaceable role in medication use 
behavior.

College students with higher medication literacy and 
health literacy had more complete medicine knowledge, 
fuller awareness of safe medication use, and better 
medication use habits. Thus, they are more likely to make 
appropriate medication decisions and adhere to healthy 
behaviors. Students who lack health literacy have limited 
ability to understand medical and health information and 
communicate effectively with healthcare professionals; 
furthermore, they have insufficient knowledge about 
diseases and medications, leading to decreased medication 
compliance (29). 

Health education in schools is fundamental to fostering 
health literacy among citizens (30,31). Both insufficient 
medication literacy and health literacy in school students 
and the subjective demand for health information 
suggest the urgent need for health education (12,32-34). 
Moreover, health education oriented toward improving 
health literacy and medication literacy will better meet the 
needs of college students, which was applied to medication 
education in Taiwan and proved to be effective (35).

The target of the present study is medical school 
students. Even after receiving education regarding 
professional knowledge and skills, there are still non-
standard medication behaviors. On certain items, juniors 
and seniors performed even worse than freshmen, which 
illustrates that the essence of health literacy is a kind of 
ability, and its formation and enhancement will be a 
long-term process. Health education should be carried 
out to disseminate knowledge and skills and promote 
the transformation from information to action (34). It 
suggests that we should not only transmit knowledge but 
also foster students’ ability to communicate and think 
rationally and discursively to make correct decisions while 
carrying out health science and advocacy work (36).

The innovation of this study is the selection of the 
research population and the research perspective. The 

subjects of this study are medical school students. As 
a population with easy access to health information, 
their medication literacy level, health literacy level, and 
medication behavior can represent the level of the college 
student population to some extent, that is, the sample 
has good activeness (37). In terms of innovations from 
a research perspective, we investigated medication use 
behaviors in general, not just for a specific drug, to avoid 
the influence of drug specificity on the study results. For the 
study content, we included health literacy and medication 
literacy as independent variables and discussed their 
correlations with medication use behaviors to further 
explore their impact on implementing and evaluating safe 
medication education.

At the same time, there are some limitations to this 
study. First, the nature of the cross-sectional survey 
limits the analysis of the effects of medication behavior 
interventions. Second, since the innovation of the 
questionnaire places a greater emphasis on the subjectivity 
of the place of response, there are differences in the 
individual’s understanding of the questions. Third, the 
sample’s representativeness is still questionable due to its 
single source.

Conclusion
The findings of this study revealed that grade, self-
rated health status, health literacy, and medication 
literacy all significantly affected the medication use 
behavior of students. Further, medication literacy 
might be an intermediate variable linking health 
literacy and medication use behavior. Despite receiving 
more professional education and training, irrational 
medication use behaviors were common among medical 
school students. Health literacy and medication literacy, 
especially the latter, can be considered important contents 
of medication safety education for college students. It can 
also serve as an effective indicator to measure educational 
outcomes and progress.
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