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Abstract

Background: The success of HIV care strongly depends upon skills of the healthcare worker. Vietnam has a punitive
history towards HIV and even though this has changed recently, persons living with HIV are still facing discrimination.
The objective of this paper is to assess the gaps in knowledge of HIV and factors associated with discriminatory
attitudes towards persons living with HIV among medical students in order to improve medical training.

Methods: In a cross-sectional quantitative study using a structured questionnaire, 200 final-year medical students at
Hanoi Medical University were approached for data collection in May of 2012. Descriptive statistics (percentages) were
used to present four HIV knowledge tests. Linear regression models were examined to highlight factors that are
associated with general attitudes towards HIV and attitudes towards HIV in a clinical setting.

Results: Although students performed overall well in the knowledge category of HIV discrimination and stigma,
there were several gaps in knowledge of HIV, including the categories of HIV-related basic sciences, prevention,
and care and treatment. Knowledge of stigma and discrimination was a significant positive predictor of General
non-prejudicial attitude to HIV and AIDS (β = 0.186, P < 0.01) and Non-discriminatory attitude to HIV and AIDS at work
(β = 0.188, P < 0.01). Training on methadone treatment was found to be a significant positive predictor (β = 0.168,
P < 0.05) while family size was negatively associated (β = −0.170, P < 0.05) with General non-prejudicial attitude to
HIV and AIDS.

Conclusions: The study suggests a need for incorporating HIV training into the core curricula for medical
students. As persons who inject drugs carry a proportionately high burden of HIV in Vietnam, it is also important
to include methadone training for students.
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Background
It has been demonstrated multiple times that the success
of a health system depends critically on the size, skills
and commitment of the health workforce. Unfortunately,
today’s health systems are in need of improvement, evi-
denced by a lack of trained health professionals [1]. This
disparity becomes even more evident in the case of HIV.
The World Health Organization (WHO) has confirmed
the importance of the HIV health workforce in order to
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achieve the development goals and has stressed the need
to increase the number of HIV health workers and ex-
pand their capacity to deliver HIV services [2].
Vietnam has a population of about 87 million [3]. By the

end of 2011, HIV cases had been found in all 63 provinces,
98% of the districts, and 77% of the communes [4]. The
overall adult HIV prevalence (age 15–49) is 0.47%, esti-
mated to about 280,000 persons in 2012 [5]. Vietnam be-
longs to the group of countries with a high ratio of health
workers per population (defined as > 5 health workers per
10 000 population). The number of health workers per
10,000 increased from 29.2 in 2001 to 34.4 in 2008 [6].
Despite this there are limitations in quantity and quality of
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health workers which inhibit the expansion of quality prac-
tices in provincial and district levels. In order to alleviate
some of the tensions caused by lack of proper training, the
Ministry of Health (MoH)’s Joint Annual Health Review
has recommended that improvements in health worker
quality should be achieved through investments in training
facilities, improving quality of instructors, reforming cur-
ricula, materials, teaching methods, and strengthening
practice facilities [6]. However, it is critical to determine
where gaps in knowledge exist in order to materialize this
recommendation in a useful fashion. This research, which
is the aim of this paper, has not yet to our knowledge been
published for a medical school in Vietnam.
Since the 1990s and early 2000s, Vietnam has moved

from punitive HIV policies towards a more rights-based
approach of HIV prevention and care. This included le-
galizing harm reduction programs like needle and syr-
inge exchange programs [7]. However, even now over
20 years since the first HIV case in Vietnam has been re-
ported, persons living with HIV (PLHIV) are still facing
discrimination. The Vietnam AIDS progress report from
2010–2011 still documented cases of children being de-
nied entry to school, PLHIV being removed from their
positions, discrimination towards men who have sex
with men (MSM), and injecting drug users (IDUs) and
sex workers (SWs) in places without proper treatment
services [4]. The Joint Annual Health Review in Vietnam
acknowledges that there are many problems and limita-
tions in care and prevention treatment of PLHIV be-
tween medical facilities [8]. Due to these circumstances,
it is highly important to evaluate the training of medical
students, the future’s physicians, in Vietnam in order to
pinpoint gaps in knowledge and factors associated with
discriminatory attitudes towards PLHIV.
Methods
Setting
The study was carried out as part of a larger project sup-
ported by Family Health International attempting to
identify HIV/AIDS training needs for preventive medi-
cine doctors and general medical doctors in Vietnam.
The study was conducted at Hanoi Medical University
which is located in Hanoi, in Northern Vietnam. This is
one of the leading medical universities among eight
medical universities in Vietnam and it is composed of 72
departments with more than 1000 lecturers, researchers,
and staff. There are almost 2500 under-graduate and
2500 post-graduate students trained each year, majority
of which are trained in clinical and sub-clinical fields, as
well as preventive medicine and public health. As a lead-
ing medical university it is well situated to undertake
this proposed assessment. The study was performed in
May of 2012.
Participants
Final-year medical students were chosen because they had
almost completed the medical program and would thus
provide a good indication of the knowledge of HIV and at-
titude towards HIV among newly graduated medical doc-
tors. 200 out of the 500 final-year medical students at
HMU were randomly selected using a computer-based
random generator. The researchers then went to the class
and asked the professor for permission to meet with the
selected students. The students were informed of the
study and all of the selected students agreed to participate
in the study. There are two main medical tracks at HMU;
preventive medicine and general medicine. General medi-
cine students account for the largest portion of medical
students. At the conclusion of the survey each participant
was thanked for their contribution and received 50,000
VD, approximately 2.5 USD, to compensate their time.

Ethics
The study protocol was approved by both the Institu-
tional Review Board of the Centre for Disease Control in
Atlanta and by the Hanoi Medical University Institu-
tional Review Board. Participants were informed of the
research objectives and purposes prior to the survey.
Participants were advised that they could withdraw from
the study at any point without penalty. They were also
advised that the data would be handled confidentially
and results would be reported at an aggregated group ra-
ther than at an individual level.

Instrument
The paper questionnaires were administered and col-
lected onsite by a researcher of the assessment team.
The questionnaires were given in Vietnamese and then
translated into English by a medical doctor with over
20 years of translating experience.
The questionnaire had three main components: demo-

graphic data information, HIV knowledge tests, and scales
of attitude towards HIV. Demographic data were collected
with a series of closed questions with forced responses.
Most items in the knowledge tests of the questionnaire in-
cluded an option for “other” type responses.
Many of the items used in the questionnaire were

adopted from previous studies of Family Health Inter-
national 360 (FHI360), Li et. al [9], and other studies
done in Vietnam. Four categories of knowledge tests
were analyzed from the questionnaire: 1) HIV basic sci-
ences (epidemiology-virology-immunology); 2) HIV pre-
vention knowledge; 3) HIV care and treatment knowledge
and 4) HIV discrimination and stigma knowledge.
Each knowledge test contained between five and

eight questions which were analyzed. There were three
different types of clearly labeled questions in the
questionnaire.
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I) Enumeration: this type of question was not included
in the analysis due to its unstructured nature and poor
reflection of knowledge.
II) Multiple choice question with multiple answers:

this type of question was followed by four to nine
choices, of which the student then had to choose ‘yes’ or
‘no’ for each option. These questions were included in
the analysis.
III) Multiple choice question with only one answer:

This type of question was followed by four to nine
choices, but of which the student only had to choose
one correct answer. These questions were also included
in the analysis.
The two attitudinal scales were adopted from a previous

study by Li et. al [9], which they had adopted from the
HIV and AIDS-related Stigma and Discrimination Indica-
tors Development Workshop held by USAID [10]. The
two attitudinal scales were used to model and find factors
associated with stigma and discrimination: General non-
prejudicial attitude to HIV and AIDS and Non-discri-
minatory attitude to HIV and AIDS at work. For the
attitudinal questions a likert scale was used, with each
likert item using a 5- point scale: 1 (Strongly Disagree), 2
(Slightly Disagree), 3 (Neutral), 4 (Slightly Agree), and 5
(Strongly Agree).
The original questionnaire contained six umbrella cat-

egories encompassing 49 domains with four to nine
items each. Two of these categories were not analyzed in
this article: knowledge of drug use, and palliative care
and nutrition. These sections were not included due to
their wider scope and potential for diluting the more im-
portant core subjects that are discussed in this article.
There were also a few attitudinal scales omitted due to
their low cronbach alpha values which occluded them
from further analysis.

Analysis
Data were entered using ACCESS and then transferred
into SPSS version 21.0 (SPSS Inc., Chicago, IL, USA) for
analysis. Descriptive statistics were used for the know-
ledge question. For each question, whether it had mul-
tiple answers or just a single answers, a percentage
reflecting the number of students that chose the correct
answer was presented. This allowed for direct analysis
and discussion of the students’ knowledge.
For the attitudinal scale General prejudicial attitude

towards HIV and AIDS, seven items were selected from
the original scale and their scores were summed up in
such a way that higher scores reflected a more positive atti-
tude. Acceptable reliability was supported by a Cronbach’s
alpha value of 0.765.
For the attitudinal scale Non-discriminatory attitude

towards HIV and AIDS at work, four items were selected
from the original scale and their scores were summed
up in such a way that higher scores reflected a more
positive attitude. Acceptable reliability was supported by
a Cronbach’s alpha value of 0.723.
Several regression models were created using 11 avail-

able variables taken from the demographic data of the stu-
dents as well as one variable made from the knowledge
test of Knowledge of HIV discrimination and stigma. Then
the two best (linear regression) models were identified.
For the variable of Knowledge of HIV discrimination and
stigma, the scores from all 20 items were summed up, so
that a higher score reflected a higher level of knowledge of
HIV discrimination and stigma. Acceptable reliability was
supported by a Cronbach’s alpha value of 0.927.

Results
Selected characteristics of the sample
Most were females (56%) and the mean age of the sample
was 23.9 ± 0.8. Most were trained in general medicine
(87.5%). The students had been trained in the following:
basic knowledge on HIV (81%), treatment of AIDS pa-
tients (49%), drug addiction treatment with methadone
(9.5%), voluntary counseling and testing (VCT) for HIV
(44%), prevention of mother-to-child HIV transmission
(PMTCT) (55.5%), ARV treatment of HIV-infected pa-
tients (36%), nutrition of HIV-infected patients (23.5%),
and other (2.5%).

Knowledge
HIV basic sciences (Epidemiology, Virology, Immunology)
The students’ knowledge of HIV basic sciences (epidemi-
ology, virology, and immunology) varied greatly between
questions as presented in Table 1. Medical students dem-
onstrated several areas of deficit in knowledge. Overall, a
few strengths and several weaknesses in knowledge have
been identified within the category of HIV basic sciences
(epidemiology, virology, and immunology).

HIV prevention
In the category of HIV prevention, many students cor-
rectly answered several questions, but still showed some
gaps in knowledge as shown in Table 2. Most students
have knowledge of how certain modes of HIV transmis-
sion can be prevented and 82.0% of students correctly
answered that there is no HIV vaccine. Students ap-
peared unclear on the objective of voluntary counseling
and testing (VCT). In the category of HIV prevention
students performed well in some questions but lacked
knowledge in others, especially on the role of VCT.

HIV care and treatment
In the category of HIV care and treatment, students’
scores varied but were often low as demonstrated in
Table 3. The results varied from 28.0% to 88.0% when
asked about what can be done to enhance ARV



Table 1 HIV basic sciences (Epidemiology, Virology,
Immunology)

Variable N (%)

When does mother-to-child HIV transmission happen

All three stages 128 (64.0)

Groups where HIV is most prevalent

Persons who inject drugs 185 (92.5)

Female sex workers 184 (92.0)

Men who have sex with men 122 (61.0)

How long can HIV survive outside body

A few days 29 (14.5)

HIV can be destroyed by which sterilizing method

Regular disinfectants 100 (50.0)

UV rays/gamma rays 134 (67.0)

The main target cells that HIV infects and depletes

TCD4 lymphocytes 82 (41.0)

How does HIV affect TCD4 lymphocytes

Changes in TCD4 lymphocytes count 146 (73.0)

Infection risk of HBV&HCV compared to HIV

Hepatitis B Higher 92 (46.0)

Hepatitis C Higher 77 (38.5)

Which body fluids transmit HIV

Blood 200 (100.0)

Semen 176 (88.0)

Vaginal Fluid 175 (87.5)

Breast milk 165 (82.5)
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treatment adherence, with only 28.0% identifying metha-
done therapy for heroin addicts living with HIV. Know-
ledge of available support services for ARV treatment
was particularly low for methadone therapy for heroin
users living with HIV (32.0%). The scores were overall
low in the category of HIV care and treatment.

HIV stigma and discrimination
Knowledge of HIV discrimination and stigma was overall
high among the medical students as demonstrated in
Table 4. Students’ scores ranged from 75.5% to 96.0% in
regards to the signs of discrimination. Most students
identified the main causes of HIV discrimination in
Vietnam: lack of HIV knowledge (89.0%), fear of HIV
(92.5%), and the connection of HIV with “social evils”
(81.0%). The students correctly identified how discrimin-
ation/stigma affects the community with correct rates of
78.5%- 90.0%. Overall, students scored well in the cat-
egory of knowledge of HIV discrimination and stigma.

Factors associated with attitudes towards HIV
Two attitudinal scales, adopted from a study by Li et. al,
were used to create models of associated factors. The
resulting two models both demonstrated that higher
knowledge of HIV stigma and discrimination correlate
with more positive attitudes towards HIV.
Three variables were significantly associated with the

outcome of General non-prejudicial attitude to HIV and
AIDS as shown in Table 5. Knowledge of HIV stigma and
discrimination was significantly and positively associated
(Beta = .186, P < .01). Training on methadone treatment
was also significantly and positively associated (Beta = .168,
P < .05). The number of family members was significantly
and negatively associated (Beta = −.170 P < .05).
Only one variable was significantly associated with

non-discriminatory attitude to HIV and AIDS at work,
as shown in Table 5. Knowledge of HIV stigma and dis-
crimination was significantly and positively associated
(Beta = .188 P < .05).

Discussion
The goals of this study were to discover where the poten-
tial gaps in HIV knowledge exists and to explore factors
associated with HIV-related stigma. This information
would help unveil how the medical education could be im-
proved in Vietnam. In this study it was found that stu-
dents had specific shortfalls in the knowledge categories of
HIV basic sciences, HIV prevention and HIV care and
treatment. Conversely, they scored relatively high in the
knowledge category of HIV discrimination and stigma.
Through the linear regression models it was identified that
knowledge of HIV stigma and discrimination and training
on methadone maintenance therapy were both significant
and positive predictors of general non-prejudicial attitude
to HIV and AIDS, while the number of family members
was a significant and negative predictor of general non-
prejudicial attitude to HIV and AIDS. The outcome of the
second model showed that only knowledge of HIV stigma
and discrimination was a significant and positive predictor
of non-discriminatory attitude to HIV and AIDS at work.

Knowledge of HIV
Although improvements have been made in increasing
knowledge and raising awareness, gaps of HIV knowledge
remain prevalent in various populations. Most literature
supports that even though there may be specific areas of
strength, there are gaps of HIV knowledge in: general pop-
ulations [11], medical students [12,13], and healthcare
workers [9,14-17]. Comparing knowledge levels between
different studies has some limitations due to different
questionnaire designs, but some comparisons are possible.
For example, in an older study by Reza Najem and Okaye
Okuzu [12], it was found that both Benin and U.S. medical
students had misperceptions about maternal-infant trans-
mission, 26% to 51% believing it was invariable. The stu-
dents had high levels of knowledge of basic transmission
routes like sex and shared needles. Over 90% of both



Table 2 HIV prevention knowledge

Variable (N = 200) N(%)

HIV can be prevented by

Condom use during sexual intercourse 189 (94.5)

Do not use shared syringes 198 (99.0)

Safe blood transfusion 199 (99.5)

No HIV vaccine available for prevention 164 (82.0)

Circumstances of occupational exposure

Blood/body secretions onto scratches/wounds 189 (94.5)

Skin puncture by needles 199 (99.5)

How should occupational HIV exposure be handled

On-the-spot treatment of the injury 173 (86.5)

Assess HIV exposure risk 156 (78.0)

Determine HIV status of the source person 158 (79.0)

Test for HIV 03–06 months after exposure 192 (96.0)

ARV treatment for the exposed person 166 (83.0)

Have ever heard about HIV harm reduction programs 122 (61.0)

The role of Voluntarily Counseling and Testing

Provide HIV test results 92 (46.0)

Help PLHIV better understand available services 102 (51.0)

Reduce and mitigate discrimination 75 (37.5)

Reduce risk behaviors for people testing negative for HIV 81 (40.5)

Reduce risk of transmissible behavior of PLHIV 107 (53.5)

Provide psychological support for PLHIV 102 (51.0)

Provide support in the disclosure of HIV status 48 (24.0)

Enhance treatment adherence 81 (40.5)

When is post-exposure ARV treatment is effective

As soon as possible if the source person is known to have
HIV

178 (89.0)
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student populations knew that there was no effective vac-
cine against HIV. Both groups had high knowledge of
PWID as a high risk-group [12]. These results were similar
to the results of our study, though regarding the question
of an HIV vaccine, 18% of HMU students believed one
existed. The HMU students also struggled with maternal-
infant transmission (64.0% answered correctly) but the
students had a high level of knowledge of PWID as a
high-risk group (92.5%). Another study comparing fourth-
year medical students at the University of Zagreb, Croatia,
showed comparable results to our study. Medical students
at Zagreb were able to identify transmission routes of
HIV, yet only 31.6%-36% favored voluntary testing, and
only 46%-61% of students knew that the probability of a
newborn acquiring HIV infection from an infected mother
was between 15%-40% [13]. Even though the latter two
questions were not directly asked to the HMU students in
our study, the results exhibit a lack of knowledge which
was present in these categories among the HMU students.
Another study comparing the knowledge of HIV among
last year medical students with pharmacy students in
Malaysia showed that even though medical students had
slightly higher scores than the pharmacy students there
existed gaps of HIV knowledge. For example, the know-
ledge of HIV transmission was very high, even for
maternal-infant transmission (95.2%-99%) but knowledge
was rather low regarding antiretroviral post-exposure
prophylaxis (48.6%) and drug treatment (47.6%) [14].
HMU students had high knowledge of HIV transmission
routes through sex and needle sharing but relatively low
knowledge about maternal-infant transmission (64.0%).
Most of the HMU students knew that an exposed person
should be treated with antiretroviral prophylaxis treatment
(83.0%). Yet another study of students of health-related
subjects in Yemen concluded that students had a moder-
ate level of HIV knowledge with 67.6% of students answer-
ing all the questions correct. Most students knew that
HIV could be transmitted by sexual intercourse without a
condom (82.3%), from syringes (87.5%), from infected
blood (71.8%) and from mother to child (80.7%). However,
the students from Yemen struggled with the signs and
symptoms of AIDS (37.8%-62.1%) [15]. Again this shows
the inconsistency of knowledge about HIV/AIDS among
students studying health-related fields. It is difficult to
generalize the results among these studies since the stud-
ies used different questionnaires; however, it is evident
that a knowledge deficit exists among medical and health-
related students in various global settings. The deficiency
of knowledge as demonstrated in our study among HMU
medical students suggests the need for improvement in
HIV training.

Factors associated with HIV-related stigma
In our study we found that knowledge of HIV-related
stigma and training on methadone treatment were pre-
dictors of less general prejudicial attitudes towards HIV,
while a larger number of family members predicted
more general prejudicial attitudes towards HIV. Know-
ledge of HIV stigma and discrimination was also a pre-
dictor of less discriminatory attitudes towards HIV at
work.
The literature pinpoints an array of factors that are as-

sociated with HIV-related stigma. The most prevalent
factor was a lack of knowledge in regards to HIV
[13,18-22]. However, several other factors are also identi-
fied: lack of exposure to PLHIV [13,21,23-25], stigma to-
wards high-risk groups like MSM, PWID, and SW
[19,20,25], lack of HIV training [9,20,26], fear of conta-
gion [9,20,27], age [21], and gender [20]. It is clear from
the literature and supported by our study that greater
knowledge of HIV leads to more positive attitudes to-
wards HIV-related stigma. This is why it is important to
focus on improving the educational platform in order to



Table 3 Knowledge of HIV care and treatment

Variable (N = 200) N(%)

Most common co- infections/syndromes in Vietnam

Tuberculosis (TB) 180 (90.0)

Oral mycosis 118 (59.0)

Wasting syndrome/Chronic fatigue syndrome 72 (36.0)

What qualifies a PLHIV for ARV treatment

Clinical and para-clinical conditions 128 (64.0)

Main cause of ARV drug resistance

Non adherence to treatment 91 (45.5)

How to enhance ARV treatment adherence

Regular treatment monitoring and supervision 176 (88.0)

Challenges facing workers and provision of counseling 144 (72.0)

Community outreach of healthcare services 115 (57.5)

Peer group’s support 135 (67.5)

Directly Observed Treatment (DOT) 110 (55.0)

Methadone therapy for Heroin addicts living with HIV 56 (28.0)

Education/counseling on treatment adherence 156 (78.0)

Available support services related to ARV treatment

Counseling and support for treatment adherence 178 (89.0)

Palliative care 111 (55.5)

Home-based/community-based care 134 (67.0)

Preventive care and opportunistic infection treatment 167 (83.5)

Peer group’s support 134 (67.0)

Methadone therapy for heroin users living with HIV 64 (32.0)
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provide sufficient HIV education for students while in
medical school. Our results and the literature also sup-
port that HIV training helps reduce HIV-related stigma.
It makes sense that in Vietnam, where the majority of
PLHIV are PWID [28], that methadone treatment train-
ing will reduce prejudicial attitudes towards HIV-related
stigma. Knowing that poor knowledge is a predictor of
stigmatizing views towards PLHIV, it is important to dis-
cuss what can be done to improve the knowledge and
training for medical school students at HMU.
The third factor regarding increased family size pre-

dicting more prejudicial attitudes towards HIV was an
unexpected finding that needs further research as there
is scarce literature that directly supports or refutes this.
However, some assumptions may be extracted from this
result as well as based on the social context of develop-
ing countries, including Vietnam. Often more family
members are associated with a lower socioeconomic sta-
tus as well as a lower level of education. This in turn
could lead to a lower level of HIV knowledge which we
have found leads to a higher level of HIV-related stigma.
Thus the stigmatizing pressure may be greater from stu-
dents that come from larger families. This is an interest-
ing factor that may be important to take into account
when designing a curriculum for the HMU medical stu-
dents, by highlighting the influence and role of family in
possible discriminatory attitudes.

How to reduce HIV stigma and discrimination?
There are many ways to reduce HIV-related stigma and
discrimination. As physicians are part of the general so-
ciety, their attitudes and perceptions are influenced by
societal norms. If HIV were viewed as a disease without
stigma, healthcare providers would be more at ease with
treating PLHIV. Thus stigma reduction in the popula-
tion will lead to a stigma reduction among health care
providers [29]. Since poor knowledge of HIV is a pre-
dictor of stigmatizing views towards PLHIV, there is a
strong need to develop effective educational intervention
that increase HIV knowledge [30]. This can include edu-
cation and communication in mass media to improve
the public image of HIV and availability of services [31].
It has been noted that it is important to address HIV

stigma at both an individual and institutional level [9].
The Vietnam national strategy on HIV/AIDS prevention
and control 2010 and 2020 has identified that it is im-
portant to cooperate with medical schools in order to
improve training programs by integrating issues of HIV,
stigma and discrimination into the curriculum [11].
Medical school curricula need to be updated to pro-
vide future physicians with the skills necessary to
fight HIV [16].
A thematic literature review of nursing students’ atti-

tudes towards PLHIV found a study which showed that
a specialized HIV training course led to increased know-
ledge of HIV which in turn resulted in more positive
attitudes towards PLHIV [20]. A separate review of
Chinese health care providers’ attitudes of HIV showed
that a successful training intervention resulted in in-
creased sympathy and willingness to care for PLHIV.
Another study showed that as little as a one-time lecture
increased self-reported willingness to work with PLHIV
[18]. A study of physicians in Barbados concluded that it
is essential for physicians to receive educational pro-
grams that highlight how their prejudicial views affect
PLHIV’s health seeking behavior. It was also determined
that physicians should receive training on the skills
needed to work with PLHIV [16]. Treat, Train, Retain:
The AIDS and health workforce plan written by the
WHO [2], recommended that healthcare workers receive
both pre-service and in-service training. Pre-service
training means integrating HIV services into the curricu-
lum as well as increasing the number of graduates and
facilities [2]. A literature review of interventions to re-
duce HIV stigma found that contact with PLHIV for
trainees may be the most promising approach, though it
must also be supplemented with improved understand-
ing of the disease itself [23]. The literature as well as our



Table 4 Knowledge of HIV discrimination and stigma

Variable (N = 200) N(%)

Signs of discrimination

Avoidance: avoid touching, proximity, etc. 192 (96.0)

Denial: denied housing, job loss, etc. 169 (84.5)

Isolation: isolated area in hospitals, etc. 178 (89.0)

Gossip from the community 179 (89.5)

Loss of status within household and community 155 (77.5)

Loss of access to essential resources 151 (75.5)

Main causes of stigma against PLHIV

Lack of knowledge about HIV 178 (89.0)

Fear of HIV 185 (92.5)

Connection of HIV to “social evils” 162 (81.0)

How does stigma affect PLHIV?

Self-discrimination 169 (84.5)

Job loss or inability to find employment 176 (88.0)

Difficulties in accessing social support services 177 (88.5)

Hiding HIV status 181 (90.5)

How does stigma affect HIV patients’ family

Family members lose access to social support services 156 (78.0)

Family income is affected- limited employment 170 (85.0)

Family members also become victims of stigma 178 (89.0)

Relationships within the households are affected 171 (85.5)

How does stigma affect the community/society

Stigma increases HIV transmission risks 157 (78.5)

Wasting resources due to PLHIV don’t want to access
intervention programs

178 (89.0)

Stigma destroys traditional values (sense of belonging) 180 (90.0)
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study emphasizes the need for better HIV knowledge
among healthcare workers. In conclusion, it is important
to have an integrated and multidirectional approach
which can provide relevant knowledge, while removing
fear and negative views towards HIV [21]. This can be
achieved by making HIV a recurring topic throughout
the curriculum and facilitating personal contact with
PLHIV in addition to pre-service and in-service training.
Table 5 Factors associated with attitude to HIV

Independent variables Standardiz

Factors associated with general non-prejudicial attitude to HIV/AIDS

Knowledge of stigma and discrimination (KSD) .186**

Training on methadone treatment (TMT) .168*

Number of family members -.170*

Factors associated with non-discriminatory attitude to HIV and AIDS at w

Knowledge of stigma and discrimination (KSD) .188**

Note: *P < 0.05; **P < 0.01; ***P < 0.001.
Limitations
This data would be representative of last-year medical
students at Hanoi Medical University. Even though
HMU is a leading medical university in Vietnam, the re-
sults may not be generalizable to medical school stu-
dents of the whole country. Additionally, the adjusted
coefficient of determination is low for the models (8.7%
and 3.0%) suggesting that there may be other important
factors that could influence the prejudicial attitudes to-
wards HIV among the medical students. As this is a
cross-sectional study, it may preclude the order of caus-
ality between factors and attitudes towards HIV. There-
fore it is important that future research should consider
longitudinal design to confirm the temporal relation.
Conclusions
Even though there are several strengths, the overall
knowledge of HIV among medical students in the cat-
egories of HIV basic science, HIV prevention and HIV
care and treatment have several shortcomings. This
needs to be improved by properly integrating HIV train-
ing into the medical school curriculum. HIV training
needs to be prioritized and recurring with special em-
phasis placed on the aforementioned categories. Im-
proved knowledge among physicians will lead to more
positive attitudes and less HIV-related stigma.
It has been shown in our study, as well as others, that

improving knowledge of HIV will have a positive effect
on the attitudes towards PLHIV. Alleviating the stigma
around the high-risk groups will also lead to more posi-
tive attitudes toward HIV.
In this study we also showed that training in metha-

done treatment was a significant and positive predictor
of decreased general prejudicial attitude towards HIV.
This is particularly important in Vietnam where PWID
account for the largest portion of PLHIV. An integrated
approach throughout the curriculum with facilitated per-
sonal contact with PLHIV in addition to pre-service and
in-service training will help ensure that the knowledge
endures.
ed regression coefficients (beta) Index of model fit

Adjusted R2 = .087

F-test = 6.969***

ork

Adjusted R2 = .030

F-test = 7.247**



Platten et al. BMC Public Health 2014, 14:265 Page 8 of 8
http://www.biomedcentral.com/1471-2458/14/265
Competing interest
The authors have declared no conflict of interests.

Authors’ contributions
NVH and PNH conceptualized the study. MP, NVH, and PNH all contributed
to data analysis and writing the manuscript. All authors read and approved
the final manuscript.

Authors’ information
PNH is a PhD at Karolinska Institutet and is employed at WHO Vietnam. MP
has a Master of Global Health at Karolinska Institutet. NVH has a PhD in
public health in Australia and is a lecturer at Hanoi Medical University Unit in
Hanoi, Vietnam.

Acknowledgments
Support for this study was provided by Family Health International 360 with
funds from The Centers for Disease Control and Prevention. Its contents are
solely the responsibility of the authors and do not necessarily represent the
official views of the Family Health International 360 or The Centers of
Disease Control and Prevention. The authors thank the research team of
Family Health International 360 and Mark Gussy for their contributions to this
study. The authors would like to thank Dr. Asli Kulane for her advice.

Author details
1Department of Public Health Sciences, Karolinska Institutet, Stockholm,
Sweden. 2World Health Organization, Hanoi, Vietnam. 3Department of Health
Management and Organization, Institute for Preventive Medicine and Public
Health, Hanoi Medical University, Hanoi, Vietnam.

Received: 3 November 2013 Accepted: 12 March 2014
Published: 20 March 2014

References
1. World Health Organization: Handbook on Monitoring and Evaluation of

Human Resources for Health 2009. Geneva; 2009.
2. World Health Organization: Treat, Train, Retain: The AIDS and health

workforce plan. Geneva; 2006.
3. The WHO website: Country Statistics. 2013. http://www.who.int/countries/

vnm/en/.
4. National Committee for AIDS, Drugs, and Prostitution prevention and

control: Vietnam AIDS response progress report 2012. Hanoi; 2012.
5. UNAIDS: Facts and figures. 2012. http://www.unaids.org.vn/index.php?

option=com_content&view=category&layout=blog&id=13&
Itemid=27&lang=en.

6. Ministry of Health Vietnam and Health Partnership Group: Joint annual
health review 2010: Vietnam’s Health System on the Threshold of the Five-year
Plan 2011–2015. Hanoi; 2010.

7. Nguyen Ha P, Pharris A, Huong NT, Chuc NT, Brugha R, Thorson A: The
evolution of HIV policy in Vietnam: from punitive control measures to a
more rights-based approach. Glob Health Action 2010, 28:3.

8. Vietnam Ministry of Health: Joint Annual Health Review 2012: Improving
quality of medical service. Hanoi; 2012.

9. Li L, Wu Z, Wu S, Zhaoc Y, Jia M, Yan Z: HIV-related stigma in health care
settings: a survey of service providers in China. AIDS Patient Care STDS
2007, 21(10):753–62.

10. USAIDS Inter-Agency Working Group on Stigma and Discrimination: HIV-
Related Stigma and Discrimination Indicators Development Workshop Report.
Washington, D.C; 2004.

11. National Committee for AIDS, Drug, and Prostitution prevention and
control: National strategy HIV/AIDS prevention and control 2010–2020
(Fifth draft). Hanoi; 2011.

12. Najem GR, Okuzu EI: International comparison of medical students’
perceptions of HIV infection and AIDS. J Natl Med Assoc 1998,
90(12):765–74.

13. Tesić V, Kolarić B, Begovac J: Attitudes towards HIV/AIDS among four year
medical students at the University of Zagreb Medical School–better in
2002 than in 1993 but still unfavorable. Coll Antropol 2006,
30(Suppl 2):89–97.
14. Ahmed SI, Hassali MA, Bukhari NI, Sulaiman SA: A comparison of HIV/AIDS-
related knowledge, attitudes and risk perception between final year
medical and pharmacy students: a cross sectional study. HealthMED 2011,
5(2):326–335.

15. Al-Rabeei NA, Dallak AM, Al-Awadi FG: Knowledge, attitude and beliefs
towards HIV/AIDS among students of health institutes in Sana’a city.
East Mediterr Health J 2012, 18(3):221–226.

16. Massiah E, Roach TC, Jacobs C, St John AM, Inniss V, Walcott J, Blackwood C:
Stigma, discrimination, and HIV/AIDS knowledge among physicians in
Barbados. Rev Panam Salud Publica 2004, 16(6):395–401.

17. Brachman P Jr, Kozarsky P, Cetron M, Jacob MS, Boonitt B, Wongsrichanalai
J, Keystone JS: Knowledge and attitudes of hospital-based physicians and
trainees about HIV infection in the United States, Canada, India, and
Thailand. Arch Intern Med 1996, 156(7):761–6.

18. Webber G: Chinese health care providers’ attitudes about HIV: a review.
AIDS Care: Psychological and Socio-medical Aspects of AIDS/HIV 2007,
19(5):685–691.

19. Sengupta S, Banks B, Jonas D, Miles MS, Smith GC: HIV interventions to
reduce HIV/AIDS stigma: a systematic review. AIDS Behav 2011,
15(6):1075–87.

20. Pickles D, King L, Belan I: Attitudes of nursing students towards caring for
people with HIV/AIDS: thematic literature review. J Adv Nurs 2009,
65(11):2262–73.

21. Lau JT, Tsui HY: Discriminatory attitudes towards people living with HIV/
AIDS and associated factors: a population based study in the Chinese
general population. Sex Transm Infect 2005, 81(2):113–9.

22. Cao X, Sullivan SG, Xu J, Wu Z: China CIPRA Project 2 Team.
Understanding HIV-related stigma and discrimination in a “blameless”
population. AIDS Educ Prev 2006, 18(6):518–28.

23. Brown L, Macintyre K, Trujillo L: Interventions to reduce HIV/AIDS stigma:
what have we learned? AIDS Educ Prev 2003, 15(1):49–69. Review.

24. Li L, Liang LJ, Lin C, Wu Z, Wen Y: Individual attitudes and perceived
social norms: Reports on HIV/AIDS-related stigma among service
providers in China. Int J Psychol 2009, 44(6):443–50.

25. Bermingham S, Kippax S: HIV-related discrimination: a survey of New
South Wales general practitioners. Aust N Z J Public Health 1998,
22(1):92–7.

26. Li L, Wu Z, Zhao Y, Lin C, Detels R, Wu S: Using case vignettes to measure
HIV-related stigma among health professionals in China. Int J Epidemiol
2007, 36(1):178–84.

27. Green G, Platt S: Fear and loathing in health care settings reported by
people with HIV. Sociol Health Illness 1997, 19:70–92.

28. Nguyen TT, Nguyen LT, Pham MD, Vu HH, Mulvey KP: Methadone
maintenance therapy in Vietnam: an overview and scaling-up plan. Adv
Prev Med 2012, 2012:732484.

29. Li L, Lin C, Wu Z, Wu S, Rotheram-Borus MJ, Detels R, Jia M: Stigmatization
and shame: consequences of caring for HIV/AIDS patients in China.
AIDS Care 2007, 19(2):258–63.

30. Korhonen T, Kylmä J, Houtsonen J, Välimäki M, Suominen T: University
students’ knowledge of, and attitudes towards, HIV and AIDS,
homosexuality and sexual risk behaviour: a questionnaire survey in two
Finnish universities. J Biosoc Sci 2012, 44(6):661–75.

31. Pham HN, Protsiv M, Larsson M, Ho HT, de Vries DH, Thorson A: Stigma, an
important source of dissatisfaction of health workers in HIV response in
Vietnam: a qualitative study. BMC Health Serv Res 2012, 12:474.

doi:10.1186/1471-2458-14-265
Cite this article as: Platten et al.: Knowledge of HIV and factors
associated with attitudes towards HIV among final-year medical
students at Hanoi medical university in Vietnam. BMC Public Health
2014 14:265.

http://www.who.int/countries/vnm/en/
http://www.who.int/countries/vnm/en/
http://www.unaids.org.vn/index.php?option=com_content&view=category&layout=blog&id=13&Itemid=27&lang=en
http://www.unaids.org.vn/index.php?option=com_content&view=category&layout=blog&id=13&Itemid=27&lang=en
http://www.unaids.org.vn/index.php?option=com_content&view=category&layout=blog&id=13&Itemid=27&lang=en

	Abstract
	Background
	Methods
	Results
	Conclusions

	Background
	Methods
	Setting
	Participants
	Ethics
	Instrument
	Analysis

	Results
	Selected characteristics of the sample
	Knowledge
	HIV basic sciences (Epidemiology, Virology, Immunology)
	HIV prevention
	HIV care and treatment

	HIV stigma and discrimination
	Factors associated with attitudes towards HIV

	Discussion
	Knowledge of HIV
	Factors associated with HIV-related stigma
	How to reduce HIV stigma and discrimination?
	Limitations

	Conclusions
	Competing interest
	Authors’ contributions
	Authors’ information
	Acknowledgments
	Author details
	References


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /PageByPage
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV <>
    /HUN <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [595.440 793.440]
>> setpagedevice


