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Objectives. To survey the knowledge, attitudes, and practices towards safe medication use of first-year
college students in Taiwan.
Methods. One hundred forty-seven departments in 27 universities were sampled by stratified random-
ization. Three sections of the questionnaire were developed, including 10 true/false questions to
measure knowledge, 4 questions for attitude in a 5-point scale, and 10 questions for practice in a 5-point
scale.
Results. A total of 6270 subjects completed the survey instrument for a valid response rate of 91.9%.
Students who were health science majors had safer medication practices than non-health science majors.
However, students in both groups had low scores on appropriate antibiotics use, with a correctness rate of
45.8%. Knowledge relating to antacid use had the lowest number of correct responses among the 10
items included in the survey. Overall, the students showed positive attitudes toward (12.6 6 2.2) and
trusted (3.6 6 0.7) pharmacists’ consultation.
Conclusions. College students lack appropriate knowledge, attitudes, and practices related to the safe use
of medications, and efforts are warranted in Taiwan.
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INTRODUCTION
Medication use is undoubtedly a crucial issue in col-

leges and among young adults, including medical or non-
medical use of prescription drugs, nonprescription drugs,
and herbal products. The increased direct-to-consumer
advertising of pharmaceutical products targets the young
population, a generation exposed to large amounts of me-
dia directing them to self-medicate. The Centers for Dis-
ease Control and Prevention have identified that colleges
and universities are important settings for delivering
health promotion education and services to young adults.1

To successfully implement a rational safe-medication
program, surveys of college students’ knowledge, atti-
tudes, and safe medication practices are essential for phar-

macists and policymakers to design better strategies for
preventing unsafe behaviors.

Both medical and non-medical use of prescription
drugs among college students should be evaluated to pre-
vent inappropriate behaviors. The Monitoring the Future
(MTF) study found that the non-medical use of opioids by
college students and young adults is now at its highest
level in the past 2 decades.2-4 The global increase in the
consumption of prescription drugs further documents the
need for studying medication knowledge and behaviors.
In 2000, 173 million people filled 2.2 billion outpatient
prescriptions, accounting for $103 billion in expenditures
and 7.9% of total health expenditures in the United
States.5 In 2003, drug expenditures were about $27.92
billion and accounted for 24.6 % of total health expendi-
tures reimbursed by the National Health Insurance Bureau
of Taiwan.6,7 Inadequate knowledge of medication use
may directly lead to overuse or patient noncompliance with
a drug regimen, and result in serious outcomes. For exam-
ple, early self-discontinuation of antibiotics, a common
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behavior in Taiwan, often leads to microbial resistance
and/or treatment failure, such as multi-drug resistance tu-
berculosis (MDR-TB).8 Misunderstandings among college
students about proper prescription drug use should be cor-
rected to prevent negative outcomes.

The misuse of nonprescription drugs or herbal prod-
ucts has also become a serious problem in the young
population, raising concerns of incorrect self-diagnosis,
drug interaction, and use other than for the original in-
dication. A survey on widely advertised medications in-
dicated that the majority of college students used at least
one of the advertised products, yet did not discuss this
with their physicians.9 Less than half of female college
students who used nonprescription medications for vagi-
nal yeast infections, which can mask sexually transmitted
diseases, reported using these products to their physi-
cians.9 More than one third of college students took higher
doses of nonprescription products than the products’
labels recommended.10 As the annual sales of herbal
products have increased from $1 billion in 1994 to $4
billion in 1998 in the United States, more effective patient
education strategies are needed to prevent unwanted out-
comes in the targeted population.11-12

The medication practices occurring in the young pop-
ulation reveals the complex relationships between health
knowledge, attitudes, and behaviors, which must be con-
sidered in order to deliver effective health education.
Medication consultation is a direct method of promoting
safe use of medication. Its importance has been raised by
the Ominbus Budget Reconciliation Act of 1990 (OBRA
’90)13 However, one-way teaching is usually ineffective.
Instead, promotion of patients’ partnership and autonomy
in their health care has been advocated by many profes-
sional associations, including the Institute for Safe Med-
ication (ISMP), the American Society of Health System
Pharmacists (ASHP), the National Patient Safety Foun-
dation (NPSF), Agency for Healthcare Research and
Quality (AHCP), and the National Council on Patient In-
formation and Education (NCPIE).14-18 Two-way com-
munication, with effective questioning by the health
professional, provides opportunities to establish treat-
ment goals and identify patient’s drug safety-related
problems.19,20

However, without first understanding college stu-
dents’ medication knowledge, attitudes, and practices,
effective intervention cannot be designed. Thus, the
objectives of this study were (1) to measure college stu-
dents’ knowledge of drug safety; (2) to evaluate students’
attitudes toward medication consultation; (3) to assess self-
care behaviors with regard to nonprescription medicines,
medication consultation with pharmacists, and appropriate
use of medicines among college students in Taiwan.

METHODS
A structured, self-administered questionnaire was

designed by a group of faculty members and graduate
students in the School of Pharmacy, Taipei Medical Uni-
versity. A separate panel including faculty members from
the pharmacy school and experts in pharmacoeconomics
or statistics evaluated the content for validity. In addition,
30 pharmacists examined the survey instrument for face
validity. Thirty college students from diverse majors were
invited to review the content of items, format, and word-
ing to ensure the readability of the instrument for the first-
year college students. The test-and-retest reliability was
also determined using a Spearman correlation coefficient
of 0.719.

The questionnaire was modified from one used in a
previous survey of the general public and divided into 3
parts to assess students’ knowledge of drug safety (Part 1),
attitude toward medication consultation (Part 2), and med-
ication use practices and consultation with pharmacists
(Part 3).21 The survey instrument also requested demo-
graphic information, including gender, age, and whether
the participant had family members currently enrolled in
medical school or practicing as healthcare professionals.

Ten true/false questions were developed to evaluate
the students’ knowledge level of drug safety in the fol-
lowing areas: (1) anti-hypertensive drugs and regimens,
(2) antibiotic use, (3) antacid use, (4) medication storage,
and (5) vitamins, nonprescription drugs, and herbal prod-
uct use. The details of each item were based on findings
from a pilot research survey, which indicated lack of ap-
propriate information about the above medications in
Taiwan. Table 1 lists all items in the questionnaire.

Four items were used to measure students’ attitudes
toward medications, Chinese herbs, and health food con-
sultation by pharmacists (Table 2). All of the items in the
attitude assessment were scored on a 5-point Likert scale,
with 15 strongly disagree, 25 disagree, 35 neutral, 45
agree, and 5 5 strongly agree. Higher scores represented
more positive attitudes toward medication consultation
provided by pharmacists.

The practice questionnaire included 10 items and was
divided into 3 subscales: 2 items on self-care manage-
ment, 4 items on appropriate use, and 4 items on prescrip-
tion filling and medication consultation with a pharmacist
(Table 3). All of the items in the practice questionnaire
were scored on a 5-point Likert scale. For self-care man-
agement and appropriate use of medication dimensions,
1 5 always, 25usually, 35 sometimes, 45 seldom, and
5 5 never. The coding for medication consultation with
a pharmacist was the reverse, with 15 never, 25 seldom,
3 5 sometimes, 4 5 usually, and 5 5 always. A higher
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total score represents better practices associated with
safer use of medications. An overall internal consistency
reliability coefficient (Spearman’s rho) was calculated for
the questionnaire.

The study participants were sampled by stratified ran-
domization to represent the population of 1489 depart-
ments in 139 universities in Taiwan. The sampling ratio
was 10% by department. Each department was catego-
rized for stratification depending on the classification in
Taiwan’s education system. The Departments were strat-
ified into 3 categories according to disciplines. The first
category included departments of literature, business, and
law (872 departments); the second category included
departments of science and engineering (383 depart-
ments); and the third category included health science-
related departments (234 departments). Ten percent of the
departments in each category were therefore randomized
and sampled. After requesting permission from the sam-

pled departments, the final sample included 83, 39, and 25
departments for category 1, 2, and 3, respectively, which
accounts for 6917 students in 147 departments from
27 universities.

The drug safety survey of freshman students was con-
ducted in randomly selected departments in Taiwan from
September 2001 to December 2001. A full-time pharma-
cist was responsible for coordination of the survey and
8 part-time pharmacy students were trained to administer
the survey instrument. The data collection process fol-
lowed a standardized protocol, which included obtaining
permission from the schools, as well as informing partic-
ipants of the study’s purpose and encryption of students’
responses for confidentiality. After obtaining permission
from the school, the interviewer was allowed to enter the
classroom, deliver the questionnaire to students, give assis-
tance to students, and collect the answer sheets after com-
pletion. These procedures guaranteed a high response rate.

Table 1. Questions Included in a Survey of Safe Medication Practices of College Students in Taiwan

Questions

Knowledge Questions (True/False)

K1 Antihypertensive drugs could be discontinued when blood pressure returns to a normal range.

K2 You can discontinue the use of antibiotics by yourself when the symptoms of fever or sore throat are relieved.

K3 Overuse of Panadol�(Acetaminophen) will cause liver toxicity.

K4 Antacids should be chewed before swallowing to achieve a better effect.

K5 Antacids should be added into all prescriptions to avoid GI upset

K6 Vitamins are a health food, so overusing it will not cause negative effects to human body.

K7 Storing ointment or gel in the refrigerator could extend the expiration date.

K8 Storing syrup in the refrigerator could extend the expiration date.

K9 Dosage of cough syrup is one bottle per use.

K10 Taking medicine with food, drink, tea or alcohol will interfere with the effect of medicine.

Attitude Questions (Rated Response: 1 5 strongly disagree, 2 5 disagree, 3 5 neutral, 4 5 agree, 5 5 strongly agree)

A1 Trustworthiness of a pharmacist as a consultant of drug information

A2 Necessity of dispensing and consultation medicine by pharmacist?

A3 Necessity of dispensing and consultation Chinese herb by pharmacist?

A4 Necessity of dispensing and consultation healthy food by pharmacist?

Medication Practice Questions (Rated Response: 1 5 always, 2 5 usually, 3 5 sometimes, 4 5 seldom, 5 5 never)

P1 When you have a cold, will you seek for nonprescription medicines in the community pharmacy?

P2 When you have a cold, will you ask community pharmacists for medication without prescription?

P3 Did you ever give your prescription medicines to others?

P4 Will you combine Chinese herbs when you take western medicine?

P5 Will you try medicines according to your friend’s suggestion?

P6 When your symptoms are relieved, will you discontinue your prescription medicines by yourself?

P7 Did you ever receive your prescription from a hospital and have it dispensed in the community pharmacy?

P8 Will you consult your pharmacist when you receive a special or uncommon dosage form of medicine (ex. Nasal spray
or suppository)?

P9 When you visit your physicians, will you bring all medications you are currently taking?

P10 Will you check with your pharmacists before taking medicines that you have never used before?
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Knowledge, attitude, and practice scores were ana-
lyzed by parametric statistics with a normal distribution
for the datasets. The subgroup analysis utilized t tests
to compare the differences between non-health science
majors and health science majors. The ANOVA test
was used to perform the comparison between multiple
stratified groups. All statistical analyses were performed
using the Statistical Package for the Social Science (SPSS
10.0, SPSS Inc, Chicago) computer software program.
Statistical significance for all analyses was defined as a
p value less than 0.05.

RESULTS
Of 6917 first-year college students from 147 depart-

ments in 27 universities surveyed from September 2001 to
December 2001, 90.6 % (6270 students) completed and

returned the questionnaire. Table 2 shows the demo-
graphic characteristics of the participants. Of the partic-
ipants, 3625 (57.8%) were female and 2645 (42.2%) were
male. The number of participants majoring in health sci-
ence, including medicine, pharmacy, nursing, and other
professionals, was 845 (13.2 %), and the number in non-
health science majors was 5425 (86.8 %). There were
1124 (17.9%) participants with family members currently
enrolled as medical students, and 1065 (17 %) with family
members currently practicing as health care professionals.

The mean score on the knowledge portion of the
questionnaire was 6.6 6 2.3. The rates of correctness
for all knowledge items were extremely diverse, ranging
from 31.6% to 89.7% (Figure 1). Knowledge relating to
antacid use had the lowest number of correct responses
among the 10 items. Students in both groups also had low
scores on appropriate antibiotics use, with a correctness
rate of 45.8%.

Mean scores from group 1 and group 2 on the
knowledge questionnaire were 6.5 6 2.3 and 7.0 62.0,
respectively, and were significantly different (p, 0.05).
Health science majors gave a significantly higher number
of correct responses than non-health science majors in
9 out of 10 areas including anti-hypertensive medication
use, antibiotic use, indications for antacid use, and
medication storage for ointments, gels, and syrups
(p , 0.05).

Overall, the students showed positive attitudes to-
ward (12.6 6 2.2) and trusted (3.6 6 1.0) pharmacists’
consultation. There was no difference in responses be-
tween group 1 and group 2 on any questionnaire item
concerning attitude. Further analysis of the health-science
related group was performed to identify the level of trust
felt toward the profession of pharmacy. A significant dif-
ference (p, 0.001) was identified between the scores of
medical (3.5 6 1.0), pharmacy (4.0 6 1.0), and nursing
students (3.7 6 1.0).

Table 2. Demographic Information of Participants

Variable

Group 1
N = 5425
No. (%)

Group 2
N = 845
No. (%)

Total
N = 6270
No. (%)

Gender

Male 2324 (42.8) 321 (38.0) 2645 (42.2)

Female 3103 (57.2) 524 (62.0) 3625 (57.8)

Age (y)

15-20 5025 (92.6) 768 (90.9) 5793 (92.4)

21-25 345 (6.4) 66 (7.8) 411 (6.6)

26-30 27 (0.5) 3 (0.4) 30 (0.5)

.30 28 (0.5) 8 (0.9) 36 (0.6)

Family member
who is a
Medical student 854 (15.7) 270 (32.0) 1124 (17.9)

Healthcare
professional

829 (15.3) 236 (27.9) 1065 (17.0)

*Group 1 5 non-health science majors; Group 2 5 health science
majors. Statistical difference determined by chi-square test

Table 3. College Students’ Attitudes Toward Medication Consultation (N 5 6270)

Non-Health
Science Majors,y
Mean Rating (SD)

Health Science
Majors,y

Mean Rating (SD)
All Respondents

Mean Rating, (SD)

Level of trustiness to pharmacists as a consultant of
drug information

3.6 (0.7) 3.7 (0.7) 3.6 (0.7)

Necessity of dispensing and consultation Medicine
by pharmacist

4.3 (0.8) 4.1 (0.9) 4.3 (0.8)

Necessity of dispensing and consultation Chinese
herbs by pharmacist

4.3 (0.8) 4.1 (0.9) 4.3 (0.8)

Necessity of dispensing and consultation health
food by pharmacist

4.1 (0.8) 4.0 (0.9) 4.1 (0.8)

*Non-health science majors 5 5425 students; health science majors 5 845 students
yFive point scale: 5 5 strongly agree, 4 5 agree, 3 5 neither agree nor disagree (neutral response), 2 5 disagree, 1 5 strongly disagree
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The mean score on the questionnaire was 34.1 6 4.1
out of a possible 50 points, indicating a need to improve
the safety of college students’ medication practices. The
lowest score among the 3 dimensions was 10.046 3.10 (4
items, maximum score 20) for the practice of medication
consultation with pharmacists. The majority of partici-
pants (64.2%) never informed their doctor or pharmacist
about medications currently being used. More than 60%
of participants had their prescription dispensed at the hos-
pital and never in a community pharmacy. A more serious
unsafe practice was that 53.3% of participants usually
discontinued their prescription medicines upon symptom
relief without consulting their doctor or pharmacist. There
was a significant difference in the total score and the
scores of 2 specific dimensions of practice between group
1 and group 2 (p, 0.001). Health science majors did have
safer practices than non-health science majors in self-care
management and appropriate use of medication.

DISSCUSSION
The data demonstrate that college students in Taiwan

have positive attitudes but still lack appropriate knowl-
edge and safe practices in medication use. Knowledge and
attitudes influence patients’ behaviors and outcomes.
Improvements in knowledge are often correlated with
better health practices. The theory of reasoned action
states that people intend to conduct a behavior, such as
consult with pharmacists about medications, only when
they evaluate it positively.22 Efforts to improve college
students’ knowledge of medication use are warranted to
improve medication practices in Taiwan.

The present data strongly indicate that students’
knowledge was less than satisfactory. With a maximum
score of 10, the mean score was only 6.55 6 2.25. Al-
though students majoring in the health sciences demon-
strated better scores, 45.8% of them thought it correct to
discontinue antibiotics when the symptoms of fever or
sore throat were relieved. The misunderstandings about
antibiotics use were also found in a telephone survey,
which showed that 27% of respondents with common
cold believed that antibiotics made them recover more
quickly, 32% believed that antibiotics prevented a more
serious illness, and 48% expected their doctor to write
a prescription for antibiotics.23 Among the health science
students in the present study, 26.6% thought that antacids
should be added to all prescriptions to avoid gastrointes-
tinal upset. This misconception was reflected by the large
percentage (52.2%) of prescription orders that included
both antacids and other medications, thereby increasing
the risk of drug interactions and creating an unnecessary
economic burden.24 Educational efforts are needed to
correct misguided knowledge and to improve student’s
medication practices.

All respondents in this study showed positive atti-
tudes toward the necessity of medication consultation.
The level of trust given to the pharmacist to provide drug
information was also higher than the neutral point. Given
the low level of knowledge concerning safe medication
practice found among college students in Taiwan, the
present study emphasizes the need for pharmacists to
bridge the gap between what college students consider
to be important and accurate information about medica-
tion. In an 18-item survey, more than 60% of respondents
rated every item as important to know, but less than 50%
of respondents received information concerning storage
conditions, nonprescription or prescription drug interac-
tions, what happens to the body if a dose is missed, and
how to avoid side effects.25 Implementing strategies to
educate patients to ask key questions as the AHCP advo-
cated and to train pharmacists on how to ask effective
questions will improve the two-way communication
between pharmacists and patients in Taiwan.26

The data indicating inappropriate drug use practices
further strengthens the need for medication education. In
spite of positive attitudes toward consulting with pharma-
cists, the participants actually continued their incorrect
medication practices. Drug interactions and duplications
are inevitable since participants said they almost never in-
formed their doctors and/or pharmacists about the medica-
tions they were taking. Consultation with the pharmacists
before beginning a new medicine or new dosage was un-
common. These patterns indicate the urgent need to im-
prove safe medication practices.

Figure 1. College students’ responses to questions regarding
knowledge of medication use. Group 1 5 non-health science
majors; Group 2 5 health science majors. *K1-K10 refer to
the knowledge questions included in the questionnaire and
listed in Table 1.
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Many of the problems identified in this study could be
improved by various methods. First, in an era of patient-
centered medical and pharmaceutical care, patients must
take more responsibility for proper medication use and iden-
tify key questions to ask their pharmacists. Pharmacists not
only need to teach patients how to use medications safely,
they also need to encourage patient autonomy by teaching
them better communication skills. Policymakers should es-
tablish standard processes for managing nonprescription
medications and dietary supplement products, as well as
a budget for national patient education programs. A sophis-
ticated strategy is needed to improve the knowledge, atti-
tudes, and medication use practices among college students.

CONCLUSION
This study showed college students in Taiwan have

positive attitudes toward medication consultation, but
lack knowledge about proper use of medications and drug

safety. Interventions to improve drug knowledge and safe
medication practices, such as providing medication infor-
mation, behavioral simulation, or even cognitive inter-
vention, should be made immediately by pharmacists to
improve the safety of medication use in Taiwan. Future
study is needed to correct the behaviors and improve the
medication knowledge of the people of Taiwan.
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