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Objective: To investigate the current status of knowledge and behavior about rational drug use in college students in different
colleges and universities in a city in southwest China, providing reference for students’ education of rational drug use in colleges and
universities.
Methods: A questionnaire survey on knowledge and behavior in rational drug use was carried out on the students recruited by
occasional sampling method in 6 colleges and universities in Zunyi, China. Statistical analyses on demographic information and
answers to questionnaire questions were carried out with SPSS 18.0.
Results: A total of 865 valid questionnaires were recovered from 923 questionnaires sent out. Some knowledge and behaviors of the
students on drug use were irrational. There was statistically significant difference in some specific questions of the knowledge in
rational drug use between medical and non-medical students (P<0.05); the average score of rational drug use behavior of medical
students was lower than that of non-medical students (P<0.05); the average score of the rational drug use behavior of female students
was lower than that of male (P<0.05); the students’ major types had significantly different influence on their behavior in rational drug
use (P<0.05). The school-carried pharmacy education can effectively improve students’ rational medication; the majority of college
students believed that it is necessary to popularize the knowledge of rational drug use on campus; and students’ favorite way to acquire
knowledge about rational drug use was to attend related lectures or elective courses.
Conclusion: The knowledge and behavior of rational drug use among college students need to be improved. Professional medical
education may exert a positive impact on rational drug use among college students. Thus, it is necessary to popularize the knowledge
of rational drug use among college students, especially in non-medical colleges and universities.
Keywords: college students, rational drug use, knowledge, behavior, ten mistakes in public medication

Introduction
Medication safety is an important social and livelihood issue. Popularizing knowledge of rational drug use, enhancing
public awareness of rational drug use and forming reasonable drug use behavior are of great significance to the
promotion of public health.1 The “Top Ten Misunderstandings in Public Medication” was summarized from analyzing
816,000 questionnaires collected from the “Drug Safety Network Knowledge Competition” by the Chinese
Pharmaceutical Association in 2018, which included the points related to the misunderstandings on knowledge and
behavior in medication.1

With the rapid development of economy and society and the continuous advancement of medical system reform,
people’s concept of using medicine is constantly changing. More and more people are willing to choose self-medication,
especially in developing countries.2 Rational self-medication will bring convenience to patients and save limited
healthcare resources; while irrational drug use will not only delay the treatment of diseases, but also lead to adverse
drug events and waste of medical resources.3,4 According to a WHO survey, one-third of global patients die from
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irrational drug use.5 Irrational drug use was listed as the top 10 causes of morbidity and mortality in the United States.6,7

In the UK, it costs about $870 million to provide nursing and medical treatment for patients who were hospitalized due to
adverse medical events.8 When it is necessary for a patient to seek help from medical professionals, self-medication by
the patient himself will more likely to lead to irrational drug use and result in more potential hazards.9–12

College students represent a very important social group closely related to the country’s sustainable development. The
improvement various abilities and qualities of college students can greatly promote the sustainable development of
economy and society. It has been reported that self-medication among students in schools is very popular, and the
incidence of self-medication may increase with age.13 Some studies have shown that the situation of self-medication is
related to the educational level.14,15 People who have received high-level education are more inclined to choose self-
medication. The knowledge and behavior of college students on rational drug use should be a topic of great research
value in theory and practice. However, there are few researches on the rational medication of college students currently.
The public irrational drug use may be contributed to the lack of knowledge and awareness of rational drug use.16 In this
study, through questionnaire designed on the basis of “Top Ten Mistakes in Public Medication in 2018”, we carried out
a survey among students in 6 medical and non-medical colleges and universities in Zunyi city and tried to learn about the
current situation of college students’ knowledge and behavior of rational drug use to provide a useful reference for
education and intervention on rational drug use in college students.

Materials and Methods
All methods were carried out in accordance with relevant guidelines and regulations in this study and all experimental
protocols were approved by the Medical Ethics Committee of Zunyi Medical University.

Participant
This is a descriptive cross-sectional study. Using random sampling method, we selected non-medical students from three
non-medical universities or colleges: Zunyi Normal University, Zunyi Vocational and Technical College, and Guizhou
Aerospace Vocational and Technical College and medical students from three medical universities or colleges: Zunyi
Medical University, Zunyi Medical and Pharmaceutical College and Medicine & Technology College of Zunyi Medical
University. The questionnaire was carried out from November 2019 to January 2020. The undergraduates in these six
colleges were included in our study. School staff, postgraduate, and graduate were excluded. We looked after participants
mainly in the study rooms of these six universities or colleges, who met the inclusion criteria and agreed to fill out the
questionnaire, and invited them to fill out the questionnaire. Verbal informed consent was obtained from all students
involved in this study before they filled out the questionnaire.

Investigation Method
Investigators
The investigators included a professor and two master students in clinical pharmacy and two pharmacy undergraduate
students, who all well understood the objective of the survey and the contents of the questionnaire. After pre-
investigation, the investigators summarized and sorted out the problems encountered during the questionnaire survey,
and unified the investigation models and methods to deal with problems to ensure the consistency, standardization,
reliability, and comparability of the survey results among different universities and colleges.

Questionnaire
Based on the “Top Ten Misunderstandings in Public Medication”, combined with referring to related literatures, we
established a self-designed questionnaire mainly including basic demographic information, knowledge of rational drug
use and behavior of rational drug use with the Cronbach’s α of 0.652 and the KMO of 0.779. The knowledge and
behavior of rational drug use were scored through a 5-point Likert scale with forward questions and reverse questions. In
the Basic information section, college students are divided into those from the city and those from the countryside
according to the location of the student’s home. In addition, the students’ opinions on the necessity of rational medication
education and their favorite ways to acquire knowledge of rational drug use were also investigated.
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The most of the respondents completed the paper-based questionnaire face-to-face independently. Some of the
respondents who are inconvenient to complete it face-to-face were received an electronic version of the questionnaire
through mobile phone to complete it independently.

Data Analysis
SPSS 18.0 was used for statistical analysis of data. The demographic information and the answers to questions about
rational drug use were analyzed by descriptive statistics; the differences between two sets of samples on rational
medication behavior and knowledge were analyzed by independent sample t-test; the correlation between behavior and
knowledge of rational drug use was analyzed by Logistic regression; the necessity of education on rational medication
and the ways of access to knowledge of rational drug use were evaluated by Chi-square test. The difference was
considered as statistically significant with P <0.05.

Results
Basic Information of Respondents
A total of 923 questionnaires were collected, and 865 valid questionnaires were obtained (There were 578 paper versions
and 287 electronic versions) with an effective recovery rate of 93.7%. The questionnaire has basically acceptable
reliability and validity with the Cronbach’s α of 0.652 and the KMO of 0.779. The basic demographic information of
students includes gender, grade and urban or rural area where they were from. The results (Table 1) show that female
students account for 58.4% of the respondents. The most respondents were freshman (44.4%) and from rural
areas (85.7%).

Analysis on Knowledge in Rational Drug Use
Among 10 items related knowledge about rational drug use in the questionnaire, questions 2, 3, and 7 were assigned with
reverse values, ranging from “extremely disagree” to “extremely agree” with values of 5 to 1 respectively. The rest of the
items were assigned from “extremely disagree” to “extremely agree” with 1 to 5 points respectively. A lower score means
a better student’s cognitive status on rational drug use. Figure 1A and B showed the knowledge in rational drug use of
non-medical students and medical students, respectively; Figure 1C showed the average knowledge scores and the
difference between two kinds of college students.

Analysis on Behavior in Rational Drug Use
There were eight items that involved rational drug use behavior in the questionnaire, ranging from “never” to “always”
with a value of 1 to 5 respectively. A lower score means a better student’s behavior in rational drug use. Figure 2A and

Table 1 Demographic Information

Factor Total (865), n (%) Medical (436), n (%) Non-Medical (429), n (%)

Gender

Male 360 (41.6%) 160 (36.7%) 200 (46.6%)

Female 505 (58.4%) 276 (63.3%) 229 (53.4%)
College year

First 384 (44.4%) 143 (32.8%) 241 (56.2%)

Second 324 (37.5%) 186 (42.7%) 138 (32.2%)
Third 89 (10.3%) 54 (12.4%) 35 (8.2%)

Fourth 55 (6.4%) 40 (9.2%) 15 (3.5%)

Fifth 13 (1.5%) 13 (3.0%) –
Place of origin

Urban 123 (14.2%) 81 (18.6%) 42 (9.8%)

Rural 742 (85.8%) 355 (81.4%) 387 (90.2%)
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B showed the behavior of non-medical students and medical students in rational drug use, respectively; Figure 2C
showed the average behavior scores and the difference between two kinds of college students.

Knowledge and Behavior in Rational Drug Use Among Students of Different Genders,
Grades and Origins
Independent sample t-test and one-way ANOVAwere used to compare the average scores of rational drug use knowledge
and behavior of students of different gender, grade, original places and types of majors. The results were shown in
Table 2. The difference in the knowledge score and behavior score of different genders in rational medication is
statistically significant (P<0.05). Female students’ average score of rational drug use knowledge (2.48) and rational

Figure 1 Knowledge of rational drug use between medical students and non-medical students. (a) The effect of certain drug administered by injection must be better than
that by oral administration. (b) Patients can stop taking medication on their own as long as getting better. (c) Drug dependence will occur when insulin is used to treat
diabetes. (d) Tea, milk and juice can be used to help swallow medications. (e) I can also take medications that have been used by others to effectively cure their diseases. (f)
The medications marked more adverse reactions are less safe. (g) Folk prescription can often be used to treat serious illnesses. (h) Foreign medications purchased online are
usually safe and effective. (i) Infusion at the change of the seasons is good for clearing blood vessels. (j) The risk of vaccination is higher than the benefit. (A) non-medical
students; (B) medical students; (C) score of knowledge on rational drug use. **Compared with non-medical students, P < 0.01.
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drug use behavior (2.05) were both lower than those of male students (knowledge: 2.55 and behavior: 2.16), which
indicated that female students had better cognitive and behavioral performance than male students in terms of rational
drug use. There were no significant differences in knowledge and behavior scores of rational drug use among students of
different grades and different places of origin (P>0.05). The difference between medical students and non-medical
students in the overall score of rational drug use knowledge was not statistically significant (P>0.05), but the difference
between them in the overall score of rational drug use behavior was statistically significant (P<0.01). The average score
of rational drug use behavior of medical students (2.03) was lower than that of non-medical students (2.16), which
indicated that medical students had better rational drug use behavior than non-medical students.

Figure 2 Behavior of rational drug use between medical students and non-medical students. (a) Self-assertively increase the type or dose of drugs to improve the
therapeutic effect. (b) Stop taking the medicine on my own when getting better. (c) Take the tablets after breaking apart or crushing them. (d) Take medications
recommended by friends and relatives. (e) Avoid taking medications for fear of their adverse reactions. (f) Try a folk prescription to treat serious illnesses. (g) Buy foreign
medications online when possible. (h) Refuse to get vaccinated for fear of risk. (A) non-medical students; (B) medical students; (C) scores of rational drug use behavior.
**Compared with non-medical students, P< 0.01.
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Logistic Regression Analysis on Knowledge and Behavior in Rational Drug Use
Logistic regression analysis was performed on each factor and the average scores of all students’ rational drug use
knowledge and rational drug use behavior. The result was shown in Tables 3 and 4. From Table 3, we can see that impact
of gender, grade, original places and types of majors on rational drug use knowledge are all not statistically significant
(P>0.05), which indicates that college students’ rational drug use knowledge in different situation all need to be
improved. From Table 4, we can see that standardization coefficient of rational drug use knowledge on rational drug
use among college students is positive (β>0, P<0.01), which indicates that college students’ rational drug use knowledge
has a significant positive impact on their behavior in rational drug use. Also, the standardization coefficient of college

Table 2 Knowledge and Behavior of Rational Drug Use Among Students

Factor Knowledge (Mean±SD) Behavior (Mean±SD)

Gender Male 2.55±0.4 2.16±0.58
Female 2.48±0.36 2.05±0.51

P 0.013 0.005

College year First 2.51±0.33 2.11±0.54
Second 2.49±0.38 2.05±0.49

Third 2.51±0.46 2.12±0.63

Fourth 2.58±0.5 2.23±0.73
Fifth 2.61±0.44 2.06±0.52

P 0.498 0.212
Place of origin Urban 2.56±0.46 2.11±0.65

Rural 2.5±0.36 2.09±0.53

P 0.184 0.731
Types of majors Medical 2.5±0.41 2.03±0.55

Non-medical 2.52±0.34 2.16±0.53

P 0.379 0.000

Table 3 Logistic Regression Analysis of Rational Drug Use Knowledge

Factor Non-Standardized Coefficient Standardization Coefficient T P R2

B SE β

Constant 2.072 0.098 - 21.058 0.000 0.164
Gender −0.036 0.024 −0.047 −1.487 0.138

College year 0.009 0.013 0.023 0.716 0.474

Place of origin −0.043 0.034 −0.04 −1.252 0.211
Type of majors −0.01 0.025 −0.013 −0.404 0.686

Table 4 Logistic Regression Analysis of Rational Drug Use Behavior

Factor Non-Standardized Coefficient Standardization
Coefficient

T P R2

B SE β

Constant 0.53 0.174 3.054 0.002 0.176

Knowledge
score

0.565 0.045 0.39 12.504 0.000

Gender −0.056 0.035 −0.051 −1.621 0.105

College year 0.021 0.019 0.036 1.129 0.259
Place of origin 0.003 0.049 0.002 0.061 0.951

Type of majors 0.128 0.035 0.117 3.618 0.000
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students’ major types (medical or non-medicine) on rational drug use behavior is positive (β>0, P<0.01), which indicates
that medical and non-medical college students have significantly different performance on their behavior in rational
drug use.

Students’ Opinion on Necessity and Ways of Education in Rational Drug Use
As can be seen from Table 5, for the topic of “Do you think it is necessary to popularize the knowledge of rational drug
use on campus”, there was no significant difference between the knowledge of medical students and non-medical
students (P>0.05). Most students believed it is necessary to popularize the knowledge of rational drug use on campus.
In view of favorite ways to obtain knowledge about rational drug use, there was statistically significant difference
between the two types of students (P<0.01). The top three most desirable ways for medical students to receive education
on rational drug use were “knowledge lectures and elective courses”, “television and radio publicity” and “internet
media”. By contrast, the top three most desirable ways for non-medical students were “knowledge lectures and elective
courses”, “television and radio publicity” and “questionnaire investigation and knowledge competition”. All the students
believed that it is the best to acquire knowledge of rational drug use through “knowledge lectures and elective courses”.

Discussion
According to our results, quite a number of students had irrational knowledge and behavior of drug use, such as most of
the medical students (62.8%) and the non-medical students (70.4%) in this survey considered that the effect of certain
drug administered by injection must be better than that by oral administration; a considerable number of medical students
(41.7%) believed that patients can stop taking medication on their own when they feel getting better; more than half of
non-medical students (54.3%) believed that drug dependence will occur when insulin is used to treat diabetes; some non-
medical students (50.8%) thought that the medications marked more adverse reactions are less safe; some medical
students (37.9%) thought that folk prescriptions can often be used to treat serious illnesses; some non-medical students
(41%) believed that infusion at the change of the seasons is good for clearing blood vessels; some medical students
(40%) and non-medical students (47.8%) may stop taking medicines by themselves when their condition improved; and
most non-medical students (73.9%) sometimes or often avoid using drugs for fear of drug adverse reactions. Therefore,
education on rational drug use for college students needs to be strengthened urgently. Deo et al conducted a questionnaire
survey about knowledge of use of antibiotic on students in private schools and also found that almost all of the
participating students lacked adequate knowledge regarding antibiotics and that student need to upgrade their knowledge
on the safe use of antibiotics.17

Table 5 The Students’ Opinion on Necessity and Favorite Way of Rational Drug Use Education

Medical,
n (%)

Non-Medical,
n (%)

χ2 P

Do you think it is necessary to popularize the knowledge of rational drug use on

campus?

9.029 0.06

Completely unnecessary 8 (1.8%) 8 (1.9%)
Not necessary 5 (1.1%) 2 (0.5%)

It depends 32 (7.3%) 44 (10.3%)

Necessary 170 (39.0%) 195 (45.5%)
Completely necessary 221 (50.7%) 180 (42.0%)

The most favorite way for you to obtain the knowledge of rational drug use 37.192 0.000
Questionnaire investigation and knowledge competition 41 (9.4%) 90 (21.0%)

Television and radio publicity 98 (22.5%) 99 (23.1%)

Internet media 83 (19.0%) 68 (15.9%)
Brochures, posters 36 (8.3%) 56 (13.1%)

Lectures and elective courses 178 (40.8%) 116 (27.0%)
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Our results showed that female students had better behavior and knowledge about rational drug use than male
students, which may be due to the fact that female students are more careful and pay more attention to details about their
health than male students. This is similar with Hidayah Karuniawati’s results from self-designed questionnaire found that
men are more prone to excessive use of antibiotics.18 Though the knowledge scores of non-medical students were better
than those of medical students in two items among the questions about the knowledge of rational drug use and medical
students showed better knowledge than non-medical students in five items, there was no significant difference between
medical students and non-medical students in the overall knowledge of rational drug use (P>0.05). This result is different
from our previous prediction that medical students should have a better overall understanding of rational drug use than
non-medical students. This may be attributed to the rapid development of network information in recent years and the
increasingly important role of network for the public to obtain medical knowledge.19 As we anticipated, medical students
had a higher average score than non-medical students in the rational drug use behavior; and the logistic regression
analysis of rational drug use behavior also showed that the type of majors (medical or non-medical) of the students had
a significant impact on the rational drug use behavior. The professional medical education may make medical students
know more about the harm caused by irrational drug use, and thus use drugs in more professional manners. School
education may be the basic way to improve rational drug use behavior of college students. Similar research found that
a significant gap in the level of knowledge/attitude/practice of antibiotic use between the medical student and non-
medical student.20

The results showed that grade and places of origin had no statistically significant influence on college students’
knowledge and behavior of rational drug use. This is different with a previous study carried out in China shown that
grade had an influence on college students’ behavior of rational drug use and Poonam Shah’s study shown that
a significant gap in the level of knowledge/attitude/practice of antibiotic use between the first- and last-year study
students.20,21 This may be partially explained by the fact that the promotion of popularization of medical science in China
in recent years has effectively improved the medical and health literacy of all citizens, including middle school and
university students both in urban and rural areas. There may be many factors that affect college students’ knowledge and
behavior in rational drug use, and further research will be needed to prove more influencing factors. Although some
studies have shown that students’ knowledge and behavior of rational drug use need to be improved,22 there are few
studies to investigate the difference between medical students and non-medical students about rational drug use, the
students’ views on the necessity and their favorite way of education in rational drug use. We report the difference in
knowledge and behavior of rational drug use between medical students and non-medical students and the students’ views
on the necessity and their preferred modes of education in rational drug use. The results suggested that the schools’
medical education may exert a positive impact on behavior in rational drug use among college students, and that the
proper knowledge in rational drug use can positively influence the behavior of rational drug use. Most students believed
that it is necessary to popularize the knowledge of rational drug use in schools. The non-medical students prefer to
acquire knowledge of rational drug use through “questionnaire investigation and knowledge competition”, while the
medical students prefer through “knowledge lectures and elective courses”. This may be due to the fact that non-medical
students rarely receive professional medical knowledge education and will prefer to “questionnaire investigation and
knowledge competition” as a more participatory educational method. In general, the number of students who prefer to
acquire knowledge related to rational drug use through knowledge lectures and elective courses accounts for the largest
proportion.

College students usually lack life experience, and non-medical college students especially lack basic professional
knowledge related to rational drug use, which may lead to irrational drug use and health risks in their self-diagnosis and
self-medication.23–27 Self-medication behavior in college students is relatively common and exceeds the average level in
general social population, especially the self-medication rate of non-medical college students seems higher than that of
medical college students.28–32 This will lead to a greater potential of safety hazard for college students. Though it is
convenient to acquire knowledge through internet media, Chinese college students rely too heavily on online health
information to manage their own and others’ health without sufficient knowledge and skills to identify misinformation
and disinformation, thereby placing themselves and others at health risk.33 Education is the most important way in
changing behavior, and tailor-made education will effectively improve personal awareness and skills.34 Elective courses,
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as a platform for educational practice, can create opportunities for students to explore interests in a certain field, expand
their knowledge field, and deepen their understanding of a particular subject area.35–37 Therefore, educators in uni-
versities and colleges can develop elective courses to improve students’ knowledge and behavior on rational drug use by
popularizing relevant knowledge on rational drug use. Through the mutual influence between proper knowledge and
standardized behavior on rational drug use in college students, they can safely and reasonably use drugs during self-
medication and reduce the incidence of adverse medication events. At the same time, as college students enter society
after graduation, their consciousness and behavior in rational drug use will also affect other members of society and their
descendants, making them use drugs more reasonably and safely.

This study had some deficiencies. The college students in this study were included by random sampling, which may
lead to some deviations; the influencing factors of knowledge and behavior in rational drug use among college students
were not quantitatively analyzed. Therefore, further research should be carried out with more standardized design to
clarify relevant factors and provide systematic intervention suggestions for improving knowledge and behavior in
rational drug use among college students.

Conclusion
The knowledge and behavior of college students on rational drug use need to be improved. Although there is no
statistically significant difference between medical students and non-medical students in knowledge of rational drug use,
non-medical students do not perform as well as medical students in rational drug use behavior. Professional medical
education will have a positive impact on the rational drug use among college students. It is necessary and beneficial to
popularize the knowledge of rational drug use in colleges and universities, especially non-medical colleges and
universities. The most desirable way for most students to gain knowledge of rational drug use is to participate in
knowledge lectures or elective courses related to rational drug use. Schools, families and society should pay sufficient
attention to the medication safety of college students, and guide and adjust their drug use behavior in a timely and
targeted manner.

Ethics Approval and Consent to Participate
The study was approved by the Medical Ethics Committee of Zunyi Medical University (ZMUER [2021]1-029), and
conducted in accordance with the Declaration of Helsinki. The informed consent process was approved by the ethics
committee. Verbal informed consent from all participants was obtained face to face at the survey sites, and electronically
from online participants. Through the explanation letter at the front of the questionnaire and the explanation work at the
investigation site, all the college students involved in the investigation clearly understood the purpose of the study.
Participation to the study was voluntary and anonymous.
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