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Objective. To evaluate the level of knowledge, attitudes, and risk perceptions of University Sains
Malaysia final-year pharmacy students regarding human immunodeficiency virus (HIV) and acquired
immunity deficiency syndrome (AIDS).
Method. A cross-sectional study among pharmacy students. Data were analyzed with Chi-square to
find difference at p value , 0.05.
Results. The majority of students (83.07%) responded showing a difference in gender and race.
Students showed low willingness (9.2%) to assist patients and low confidence (36.1%) in their edu-
cation about HIV/AIDS patients. Students recommended HIV testing for health care professionals
(69.4%) and patients (75.9%) before surgical procedures. Students knew little about Post Exposure
Prophylaxis (18.5%) or about the time for HIV to develop into AIDS (57.4%). About 40% of students
were unaware of the inability of antivirals to treat HIV/AIDS. Students had low awareness for oppor-
tunistic infections (18.5%), and low agreement on competency to treat and counsel HIV patients
(12.9%).
Conclusion. The study highlighted students’ misconceptions, negative attitudes, and risk perceptions
towards HIV/AIDS.

Keywords: acquired immunity deficiency syndrome, human immunodeficiency virus, prophylaxis

INTRODUCTION
Since (AIDS) was first diagnosed in the United States

in 1981, it remains the leading killer of humans, with 90%
of all infected cases occurring in the developing world and
the number of newly infected cases rising every year. The
major causes of increasing HIV infection include unpro-
tected sexual contact, injection drug use, contaminated
blood transfusion, mother-to-child transmission (prenatal
and while breastfeeding), and occupational exposure
among health care workers).1

The first 3 cases of HIV in Malaysia were diagnosed
in 1986, and the rise in HIV/AIDS has continued un-
abated. The number of deaths diagnosed as AIDS has
risen from 14 in 1990 to 7,195 in December 2004. Obvi-
ously, the best chance of controlling the epidemic rests
with a well-educated and well-trained cadre of health care
providers. Steady growth of the HIV epidemic has stem-

med not from lack of preventive strategies but from fail-
ure to use the most highly effective tools available to slow
the spread of HIV.2

The Joint United Nations Programme on HIV/AIDS
(UNAIDS) coordinates many efforts and resources in co-
operation with governments and nongovernmental organ-
izations throughout the world to help minimize the spread
of the infection, as well as provide medication for patients
already infected. In this context, health care professionals
have been encouraged to care for HIV/AIDS patients and
conduct counseling on safety measures that minimize the
rate of infection. This involvement also has compelled
health care professionals to scrutinize their own practice
for ways to keep up-to-date with current knowledge of
prevention and treatment modifications of HIV. In the
same regard, health care students must receive improved
training. Many surveys have attempted to assess knowl-
edge, attitudes, and practices, or behavior among Malay-
sians—particularly youths—about HIV/AIDS thus far,
most studies have been based on purposive samples that
cannot be generalized to the Malaysian population as
a whole. Among published studies, a relatively high level
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of awareness of HIV/AIDS has been reported among the
Malaysian people in various locations throughout the
country and among select high-risk groups, notably sex
workers, intravenous drug user, and transsexuals. Levels
of knowledge were found to be higher (more than 90%)
among adolescents enrolled in school compared to ado-
lescents who had left school.16,17

Pharmacists are at low occupational risk for contract-
ing HIV/AIDS, since they have less exposure to HIV/
AIDS patients than do medical professionals. Neverthe-
less, pharmacy students must learn about all aspects
of treatment including infection control for HIV/
AIDS patients and others with infectious communicable
diseases.

Further, as the rising number of newly infected patients
makes clear, pharmacy and other health care students will
need to stay knowledgeable and aware of HIV/AIDS.
Much research from around the world has indicated
gaps in students’ knowledge about HIV transmission and
treatment availability. Moreover, students hold negative
attitudes and risk perceptions that could become barriers
in their eventual professional treatment of HIV/AIDS
patients.

Many interventions in educational and practical pro-
grams in different parts of the world have shown promis-
ing outcomes. It is not clear that Malaysian pharmacists
know any more than their foreign counterparts about HIV/
AIDS. We must then also ask whether Malaysian phar-
macy students are ready and willing to treat the growing
HIV/AIDS patient population. This study evaluated the
knowledge, attitudes, and risk perceptions among Univer-
sity Sains Malaysia final-year pharmacy students about
HIV/AIDS, identifying areas of misconceptions, gaps in
knowledge, and conclusions on the basis of outcomes.
We hope that the results of the proposed study will help
the institutions implement educational interventions to
improve HIV/AIDS understanding among health care
students.

METHODS
Students in the University Sains Malaysia bachelor of

pharmacy (BPharm) program received training in HIV/
AIDS pharmacotherapy only in the final-year course
of applied pharmacotherapy. A lecture class included
a 1-hour problem-based learning session. Study subjects
came from the University’s final-year student body (130
students). Ethical approval for conducting this study was
obtained from University Sains Malaysia (USM) human
ethics approval committee. Questionnaire items were de-
veloped from literature reviews and consultation with
pharmacy lecturers. To validate the questionnaire; a draft
was given to a group of pharmacy students for feedback.

No formal sampling methods were used for the actual
survey. Instead, all final-year pharmacy students were
asked to complete the questionnaire and participation
was voluntary. Informed consent letters were obtained
from the students before completing the questionnaire.
The questionnaires were distributed and collected by
class representatives.

RESULTS
A summary of the demographic characteristics of the

study subjects is presented in Table 1. The sample of final-
year pharmacy students comprised 108 students from the
final year study population of 130 (83.07%). Eighty-six
(79.6 %) students were female and 22 (20.4%) were male.
The mean age was 23.7 years (range: 20 to 26 years).
Almost 80% of the students were Chinese, while the
remaining 20.4% were Malay.

Pharmacy Students’ Knowledge About HIV/AIDS
Possible responses to questions pertaining to HIV/

AIDS knowledge were yes, no, and don’t know. Re-
sponses were first tabulated as percentage of correct
answers, then further analyzed by student demographics
(gender, race). A chi-square test was conducted for this
purpose, and a p value (p , 0.005) was established to
measure significant differences between responses (Table
2). In general there were no significant differences by
gender regarding the HIV/AIDS knowledge except on
the subject of postexposure prophylaxis, about which fe-
male students appeared more knowledgeable than male
students (p50.038), and on the subject of duration of HIV
to develop as AIDS, about which male students appeared
more knowledgeable than female students (p 5 0.001).

Chinese students were more knowledgeable than
Malay students about vertical (infected mother to child)
transmission (p 5 0.043), social contacts transmission
(p 5 0.012), and major routes of transmission (p 5 0.019).

Table 1. Sociodemographic Data of the Students

Variable Value

No. (total number) 108 (130)
Response rate, % 83.07
Gender, No. (%)

Male 22 (20.4)
Female 86 (79.6)

Age (mean) 23.7 (20-26y)
Race, No. (%)

Malay 22 (20.4)
Chinese 86 (79.6)
Indian 0 (0)
Other 0 (0)
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Also, Chinese students were more knowledgeable about
the possibility of a complete cure of HIV (p 5 0.003).
Malay students had good knowledge about nonnucleoside
reverse transcriptase inhibitor (NNRTI), nucleoside reverse
transcriptase inhibitor (NRTI), and protease inhibitor (PI) as
major available treatments for HIV/AIDS (p , 0.001). Chi-
nese students appeared better aware than Malay students
about the possibility for HIV patients to donate blood (p 5

0.019), food sharing transfers HIV (p 5 0.000), and trans-
mission through feces, urine, and saliva (p 5 0.001).

Pharmacy Student’s Attitudes and Risk Perceptions
About HIV/AIDS

Data about attitudes and risk perceptions were col-
lected on a Likert scale that used the responses strongly
agree, agree, neutral, disagree, and strongly disagree.
These responses were shown in percentages. Within the
sample, these responses were compared with gender and
race differences. A chi-square test was used and a p value
was established (p , 0.005) as significant for differences,
which are presented in Tables 3 and 4. The data indicated
that male students were more confident than female
students about competency regarding treatment and coun-
seling (p , 0.001). More male students had positive atti-
tudes, compared with their female counterparts, about the
willingness to assist/take care of (p 5 0.009) HIV/AIDS
patients. But females were more positive than males re-
garding confidence in their professional education to as-
sist HIV patients (p , 0.001). Fewer Malay students than
Chinese students indicated a preference not to take care of
HIV/AIDS patients. More Malay than Chinese students
agreed with the idea of separate nursing (p 5 0.001). More
Chinese than Malay students favored the idea of educat-
ing HIV-infected children in separate schools (p 5 0.02).

Students expressed low confidence in their overall
competency in treating HIV patients and willingness to
assist HIV patients. Most students were in favor of nurs-
ing HIV patients separately. Students appeared to have
low confidence in their educational training on treating
HIV/AIDS patients. Most students indicated they were
opposed to stigmatizing the HIV patient through quaran-
tine or through separate education for an infected child.
Students unanimously recommended voluntary testing
of all health care staff and mandatory HIV testing for
patients admitted for surgery.

DISCUSSION
The results of this study revealed several interesting

findings about the knowledge, attitudes, and risk percep-
tions among pharmacy students at the University Sains
Malaysia toward HIV/AIDS. T
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The study found weak areas of knowledge. In general,
the study results indicate that students had a low level
of knowledge about 3 major classes of currently available
NRTI, NNRTI, and PI. Similarly, but unexpectedly (since
pharmacy students generally are expected to have some
awareness of medications), approximately 40% of stu-
dents were not aware that antiviral drugs such as acyclo-
vir, ribavirine, and amantadine cannot be prescribed for
HIV, as HIV virus is a retrovirus that cannot be treated by
antiviral. This last finding suggests that students might
require more exposure to this topic than provided by their
undergraduate pharmacotherapy lecture on HIV/AIDS.

Almost 80% of pharmacy students were not aware
that post-exposure prophylaxis (PEP) using antiretroviral
is recommended in case of occupational exposure (needle
stick or other injuries) that can predispose a health care
professional to later HIV infection–another surprising
finding, given that WHO and even Malaysian guidelines
call for PEP in treating such accidental HIV/AIDS expo-
sure. Similarly, the study found a low level of knowledge
about the specific meanings of HIV and AIDS (whether
HIV and AIDS are the same), highlighting another
remarkable gap in pharmacy knowledge.

The study revealed misconceptions about the trans-
mission of HIV: for example, students reported that they
believed it is preventable by avoiding mosquito bites and
that it is transmittable through food, saliva, urine, and
feces. Students also had low awareness of the common
opportunistic infections that cause deaths in HIV/AIDS
patients.

Most of the above-mentioned knowledge-based
assessments are basics of HIV/AIDS and antiretroviral
treatment, and clearly indicate the need for more compre-
hensive training of pharmacy students, particularly at this
time in Malaysia, where pharmacy practice is playing an
increasingly greater role in health care, especially through
introduction of specialized ward pharmacy services in
hospitals. Some Malaysian hospitals are running medica-
tion therapy adherence clinics for highly active antiretro-
viral therapy (HAART), also called an infectious disease
(ID) or retroviral disease (RVD) clinic. Besides dispens-
ing of medications, pharmacists in these clinics are
involved in counseling on antiretroviral drugs with atten-
tion to 3 major aspects: exploration of HAART (assessing
patient’s acceptance to antiretrovirals), starting HAART
(counseling on drug usage and related issues), and com-
pliance to HAART (assessing compliance after 2 weeks
of starting therapy and during treatment with HAART).

In regard to students’ attitudes towards HIV/AIDS-
infected individuals, the study indicated that students
doubt their competence to treat, care for, or even counsel
these patients, and that they question their educational andT
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training competency in ‘‘dealing with HIV/AIDS infected
patient safely.’’ The findings suggest that students are not
receiving the necessary information in the classroom or
from practical experience with HIV/AIDS patients in hos-
pital rotations.

Students reported believing in a misconception that
the pharmacist reserves the right not to treat an HIV pa-
tient. About three-fourths of pharmacy students agreed
that separate nursing of HIV patients was appropriate
for minimizing risk to the pharmacist and other patients,
a belief that runs counter to accepted practice and Minis-
try of Health Malaysia guidelines which emphasize uni-
versal precautions rather than specific cohort of patients.
According to Ministry of Health Malaysia guidelines on
the nursing management of HIV/AIDS patients, persons
with HIV/AIDS should be nursed in an open ward and
treated as any other patient, and patients should be iso-
lated only if they are immunosuppressed, have infectious
opportunistic infection (for example, tuberculosis), have
persistent bodily discharges (for example, diarrhea,
vomiting) or are neurologically impaired. (eg, dementia,
restlessness).19

More than half of the students opposed separate
schooling for HIV-infected children, indicating unwill-
ingness among the students to stigmatize or discriminate
against HIV/AIDS patients.

The study found that 29.1% students were concerned
about becoming HIV-infected through occupational prac-
tice, a lower finding than in studies of medical students
(Kopacz et al found 62% of medical students were con-
cerned about becoming infected). Pharmacy students
have less fear of acquiring HIV/AIDS because they have
less clinical interaction with infected patients than physi-
cians have. As expected, students unanimously recom-
mended compulsory HIV testing of all patients admitted
to a hospital or undergoing surgical interventions as a pre-
caution for minimizing risk to health care professionals
from occupational exposures. Students also recommen-
ded mandatory HIV testing for all health care professionals.

The study further defined the results by demographic
characteristics. Because there were no significant differ-
ences in the ages of the students, the study focused only on
gender and race. The study found no significant differ-
ences between male and female students apart from the
subjects of PEP and of the development of HIV into
AIDS: female students knew more about the former, male
students more about the latter.

The study found significant differences between
races (Chinese and Malay): Chinese students knew
significantly more about mother-to-child transmission,
transmission through social contacts, major routes of
transmission, availability of complete cure of HIV, and

transmission by food sharing, saliva, urine, and feces.
Chinese students fell behind Malay students only in
knowledge of available treatment options.

The study found gender and race differences in anal-
ysis of risk perceptions and attitudes, as well. Male stu-
dents were more positive about both their competency
and willingness to treat HIV patients, while females
were more confident about their HIV/AIDS education.
Malay were significantly more positive in their attitude
towards the HIV patient, opposed to stigmatizing the
HIV-infected individual through separate nursing and
separate schools for HIV-infected children.

While the first of its type in Malaysia, the study high-
lighted areas in students’ knowledge and attitudes that
need improvement to ensure better outcomes for HIV/
AIDS patient care. We cannot generalize these findings
for all Malaysian pharmacy students as the study was con-
ducted on a limited scale only with final-year pharmacy
students of University Sains Malaysia.

CONCLUSION
Although it was done on limited scale, the study

found interesting results highlighted by significantly
low awareness about HIV/AIDS treatment, ways of trans-
mission, time for HIV to develop into AIDS, post-
exposure prophylaxis and others. Low confidence on
competencies, doubts on educational trainings given,
and unwillingness to treat HIV/AIDS patients perhaps
highlighted the negative attitudes and misperceptions to-
wards HIV/AIDS. An optimal plan of education and prac-
tical intervention can be made based on the findings,
which merit further study with a broader sample of stu-
dents that would support a more generalized evaluation. A
modified education program, along with continued prac-
tical experiences, could help minimize phobias, miscon-
ceptions, and other barriers to health care for HIV/AIDS
patients.
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