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Objective. To describe the extent to which pharmacy students hold negative attitudes toward people
living with HIV/AIDS (PLWHA) and to determine whether background variables, student knowledge,
and professional attitudes may affect willingness to care for PLWHA.
Methods. An online survey tool was developed and administered to 150 pharmacy students in their
third professional year. Descriptive and stepwise multivariate regressions were performed.
Results. While descriptive results showed a majority of respondents had favorable professional atti-
tudes towards caring for PLWHA, most pharmacy students expressed discomfort with specific attitudes
about being in close physical contact and receiving selected services from PLWHA. Multivariate
results revealed that: (1) being a minority predicted greater knowledge; (2) having received prior
HIV instruction and greater HIV knowledge predicted more positive professional attitudes caring
for PLWHA; (3) being more socially liberal, having more positive professional attitudes caring for
PLWHA, and having greater empathy towards PLWHA predicted student willingness to provide services.
Conclusion. Future educational interventions specifically targeted toward socially conservative whites may
impact greater student willingness to care for PLWHA. Additional research should also explore the
generalizability of the present findings and modeling to pharmacy students in other regions of the country.
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INTRODUCTION
There are approximately 1.2million individualswith

HIV infection aged 13 and older in the United States,
18.1% of whom remain undiagnosed.1 Despite the avail-
ability of effective antiretroviral therapy, only 30% of
patients with HIV infection in the United States achieve
virologic suppression, with poorer outcomes among mi-
nority and younger populations.2 Multiple factors, in-
cluding access to care, medical mistrust, stigma, race,
socioeconomic status, and sexual orientation contribute
negatively to the success of people living with HIV/AIDS
(PLWHA) to engage and be retained in medical care.3-6

As one of the most accessible health care practi-
tioners, pharmacists are in a position to engage with pa-
tients who may feel disconnected from the community.
Such opportunities may enhance adherence to care and
antiretroviral therapy among PLWHA.7 It is unclear,
however, to what extent negative attitudes toward
PLWHA among pharmacists and pharmacy students im-
pact their willingness to provide care to these patients.

Schools and colleges of pharmacy can assess pharmacy
student attitudes toward PLWHA and address barriers
that may affect future pharmacists’ willingness to serve
this population at a time when engagement and retention
in care is essential.

In 1994, researchers described attitudes toward
PLWHA among pharmacy students in the Boston metro-
politan area using the previously validated AIDSAttitude
Scale (AAS).8 These authors found that 66.7% of phar-
macy students were afraid of contracting the virus in their
everyday practice and, if given a choice, 52.5% of stu-
dents would not work with PLWHA. Furthermore, the
authors cited negative attitudes among pharmacy students
toward sexual orientation, which served as a driving fac-
tor in professional resistance. When compared to nursing
and medical students, pharmacy students’ scores were
similar with respect to fear of contagion, professional re-
sistance, and negative emotions.8

In 2009, Seacat et al attempted to determine whether
there was an association between attribution of HIV
infection, personal and professional attitudes toward
PLWHA, and knowledge.9 The authors concluded that
negative attitudes were predicted by dental students
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who attributed HIV infection to personal responsibility
and who had less HIV knowledge. In 2012, Nyberg et al
described the extent by which 184 pharmacy students at
schools of pharmacy in Missouri, Indiana, and Oklahoma
held stigmatizing beliefs toward PLWHA by using a sur-
vey adapted from Herek et al.10,11 While the results were
limited by a low survey response rate (12%), the authors
reported that 50-60% of students had generally positive
attitudes toward PLWHA. More stigmatizing attitudes
toward PLWHA were demonstrated by students younger
than 22 compared to students who attended college for at
least four years prior to entry into pharmacy school.10

Shifts in attitudes and knowledge among health pro-
fessions students toward PLWHA may have occurred as
a result of improvements in antiretroviral therapy and how
such therapy has led to substantial reductions in morbid-
ity, mortality, and transmission of HIV infection.9,10,12,13

However, to explore these shifts more closely, there is
need to ensure measures are consistent with current lan-
guage (ie, removing language specifying only AIDS and
including persons living with HIV) and avoid as much as
possible social desirability bias (ie, tendency to respond in
amore favorable way to researchers). Further, to examine
attitudinal and behavioral shifts, it is important to develop
theoretical models for how factors contribute to the forma-
tion of the attitudes and behaviors. For example, we know
from prior work that age andHIV knowledge are associated
with negative attitudes toward PLWHA.8-10,13-16

However, no known multivariate models control for
multiple factors contributing to negative attitudes or ex-
plore how background variables, HIV knowledge, and
different attitudes relate to student willingness to care
for PLWHA. Prior research did not attempt to differenti-
ate between professional and personal attitudes toward
PLWHAor howprofessional attitudes and empathy relate
to willingness to provide care to PLWHA. Further, most
prior research used the attitudes as study endpoints vs
using student willingness to care for PLWHA (ie, behav-
ioral intention to care for PLWHA) as the endpoint, which
seems more proximal to the behavior of providing direct
care to PLWHA. The Theory of Reasoned Action posits
that behavioral intention is a better predictor of behavior
than attitudes.17

Moreover, previous survey instruments such as the
AAS and other adapted scales18,19 did not explore the role
of the student’s political and social conservativeness as
possible predictors of negative attitudes. Intuitively, one
might suspect political and social conservativenesswould
impact attitudes and behavioral intentions of interacting
with individuals who are associated with an illness poten-
tially contracted by behaviors conflicting with conservative
morals and values. However, political conservativeness and

social conservatismdonot necessarily overlap, as politically
conservative individuals may have more liberal orientation
towards social issues, and politically liberal individualsmay
possess more conservative social attitudes. Understanding
the role of a students’ political and social orientations in
attitudes towards providing care to PLWHA may help in-
form and target educational interventions to those in most
need of the interventions.

The advent of antiretroviral therapy in conjunction
with improved educational efforts among the public and
in health professions curricula may have resulted in shifts
in pharmacy student knowledge and attitudes toward
PLWHA over the last decade. Therefore, we sought to
describe the extent to which pharmacy students currently
hold negative attitudes toward PLWHA. We also sought
to expand the literature in this area by exploring regres-
sion models that examine the relationship between back-
ground variables (adding social conservativeness), HIV
knowledge, different attitudes toward PLWHA, and
pharmacy students’ willingness to provide services to
PLWHA.

METHODS
Using a cross-sectional design, a convenience sam-

ple of 150 pharmacy students in their third professional
year were invited to complete an online survey (as a Goo-
gle document) prior to a required module providing first-
time exposure on HIV pharmacotherapy and following
a module covering asthma. The survey was administered
in fall 2012. Students were given the survey to complete
as extra credit. The survey was anonymous—students
were assigned a study identification number and the link
between study identification number and survey re-
sponses were kept in a separate location. Researchers
did a pilot test of their survey instrument in spring 2012
to explore acceptability and understanding of question
wording and instrument validation. The survey developed
had four main sections: (1) student background, (2) atti-
tudes toward PLWHA, (3) HIV knowledge, and (4) will-
ingness to engage PLWHA.

The student background section included items on
gender, age, race, educational background on HIV, polit-
ical and social orientation, and previous engagement in
high risk behaviors (alcohol use, use of recreational sub-
stances, and unprotected sex). Respondents indicated
their political and social orientation using Likert scales
from extremely liberal to extremely conservative. These
scales also gave respondents the choice to indicate they
didn’t know their political or social orientation or indicate
“other.” The “don’t know” and “other” respondents were
removed from the regression analyses noted below. Re-
spondents rated the frequency of each of these high-risk
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behaviors as: 05never, 15sometimes, 25often, and 35
very often. A sum was computed across the three latter
behaviors.

The second section on attitudes toward PLWHAwas
based on previously validated HIV stigma scales.1,12,13

These scales were revised to adjust for language and
phrasing to be less restrictive to AIDS and consider more
broadly HIV, maximize student understanding of ques-
tions, limit social desirability bias, and attempt to elicit
more subtle stigmatizing attitudes. For example, previ-
ously validated scales from the 1980s used “AIDS” and
were developed prior to effective antiretroviral therapy.
These items were adjusted to “HIV” to include appropri-
ate present-day terminology and treatment availability
and to minimize student selection of inappropriate re-
sponses. For example, “All pregnantwomen infectedwith
HIVwill have babies bornwithAIDS”was changed to “A
pregnant woman with HIV can take drugs to reduce the
risk of her baby being infected.” This change was also
made to minimize social desirability bias. While previ-
ously validated scales did address the lack of achievable
cure, they did not address any potential benefits of anti-
retroviral therapy. Therefore, we added an item address-
ing the reduction of mortality and increased life expectancy
among patients with HIV on antiretroviral therapy.

Factor analyses identified three primary sets of atti-
tudes: (1) five statements measuring general attitudes
toward personal interactions with persons with HIV for
which students were asked to compare their attitudes to
those of what they thought pharmacy or nursing students
would think (Cronbach alpha:0.82), (2) seven statements
reflecting empathic orientation towards personswithHIV
(Cronbach alpha:0.81), and (3) six statements about pro-
fessional interaction with persons with HIV or others at
high risk of HIV (Cronbach alpha: 0.82). There were four
other attitudes assessed that did not fit into these scales:
HIV is not a sign of personal failure; a person with HIV is
as productive as a personwithoutHIV; it is uncomfortable
working with persons with HIV; and if a person with HIV
approached me, I might be uncomfortable and back away
a little. All attitudes in this second section were measured
using the Likert scale of 15strongly disagree, 25disagree,
35neither agree nor disagree, 45agree, and 55strongly
agree. Higher scores meant more positive attitudes of per-
sonal interaction with persons with HIV and student em-
pathic orientation toward persons with HIV. Conversely,
the higher the score, the more negative the attitudes were
in professional interactions with persons with HIV and at
risk of HIV.

The third section of the survey included 24 knowl-
edge statements in which students indicated if the state-
mentwas true ornot. These itemswere based onpreviously

published HIV knowledge questionnaires and wording
amended for understanding and reduction in potential
social desirability bias.2,4 A validated scoring method-
ologywas based on correct responses, with higher scores
indicating greater knowledge.4 Respondents in the pres-
ent study were given three choices for responses: true,
false, and don’t know.Questions answered “don’t know”
were included as an incorrect response in the analysis.

The final section of the survey explored student will-
ingness to provide services to PLWHA. This was a newly
developed section but modeled after the methodology
used in a previous pharmacy stigma study.20 This section
included six statements about willingness to counsel
PLWHA and those with asthma. Respondents used the
same Likert scale as used in the attitude section of the
survey. A higher score in this section meant greater will-
ingness to provide services to PLWHA vs patients with
asthma. The Cronbach alpha of willingness to provide
services to PLWHA was 0.87.

The analytic plan involved conducting: descriptive
statistics on all study variables; bivariate tests to detect
differences between willingness to provide services to
PLWHA and those with asthma; and multivariate statis-
tics to identify significant relationships between how
background variables, HIV knowledge, and attitudes to-
ward PLWHA affect pharmacy students’ willingness to
provide services to PLWHA. While many items were
based on previously validated scales, attitudes were pre-
sented in tables according to how they were thematically
connected and not organized according to a specific scale.
A repeated-measures analysis of variance was conducted
to determine differences among the three perspectives
regarding respondents’ reported attitudes about personal
interactions with persons with HIV andwhat they thought
other pharmacy students and nursing students thought
about the same attitudes. Additional tests for pairwise
comparisons were conducted to discern within-group dif-
ferences between the three perspectives. Mann-Whitney
U test was performed comparing responses on items of
willingness to provide different services to patients with
HIV vs asthma. Significance was set a priori at p#0.05.
The project received approval from the university’s in-
stitutional review board.

RESULTS
All 150 students enrolled in the fall 2012 pharmaco-

therapy course participated in the survey. Background
characteristics of the sample are provided in Table 1. As
typical with many pharmacy classes, 62% were female
and 64% were from suburban settings. There was 46% of
the sample that self-identified beingCatholic. Being dem-
ocrat or independent was reported by 79.3% of the
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respondents; 16.7% indicated being republican. Fifty-
four percent of the respondents viewed themselves as
socially liberal and 16.7% socially conservative. Fifty-
six percent of the class had some HIV content prior to
the class. Twenty percent and 14% of the class, respec-
tively, self-reported they engaged in heavy alcohol use

and unprotected sex often or very often. Only 2.7% of
the sample indicated often to very often use of IV/recrea-
tional drugs.

Tables 2 and 3 highlight general attitudes of respon-
dents toward personal interaction with persons with HIV
and what they thought other pharmacy and nursing stu-
dents would say to each of the statements. A majority of
the students responded strongly agreed or agreed to state-
ments that HIV does not affect chances of being hired, is
not a sign of personal failure, or does not affect produc-
tivity (latter two items not presented in tables). On aver-
age, students rated themselves as having more agreement
(less negative attitudes) on these items than other phar-
macy and nursing students (Table 3). Most students
strongly disagreed or disagreed with statements about
willingness to eat in a restaurant where the chef has
HIV or dating a PLWHA.

The class was fairly mixed with 41.3% reporting
discomfort with living with a person with HIV and
36.7% uncomfortable getting a vaccine from a provider
with HIV, 35.4% and 40% respectively reporting comfort
under these situations, and the remaining group was neu-
tral. Respondents reported less agreement (more negative
attitudes) than they thought other pharmacy and nursing
studentswould have on items related towillingness to live
with someone infectedwithHIV, eat at a restaurant where
the chef has HIV, and date a person with HIV (Table 3).
On average, respondents reported that they thought other
pharmacy and nursing students would have similar agree-
ment on the statement regarding willingness to receive
a vaccine from a provider with HIV (Table 3). The re-
peated-measures analysis of variance of the overall sums
indicate respondents thought their attitudes were similar
to that of their peers but felt their attitudes and those of
fellow pharmacy students were significantly higher
than those of nursing students (p#0.001).

Table 4 shows the extent of empathy expressed by
the pharmacy students toward persons with HIV. A ma-
jority (70.6-94.0%) of students reported on nearly every
statement about agreeing that they had concerned feelings
for different populations of HIV-infected persons. The
greatest empathy expressed (94% agree/strongly agree)
was for those infected with HIV because of contaminated
blood/blood products, and the lowest number of students
expressed empathy (70.6%) for men who have sex with
men infected with HIV.

We further identified discomfort students have in
being professionally engaged with PLWHAor discussing
the topic of HIV (Table 5). Relatively similar number of
students disagreed, agreed, or were neutral in their atti-
tudes toward statements about preference working with
others than those with HIV and working with persons

Table 1. Pharmacy Student Characteristics (N5150)a

Background Characteristic n (%)

Age, mean (SD) 22.1 (0.7)
Female 93 (62)
High School

Rural 25 (16.7)
Suburban 96 (64.0)
Urban 29 (19.3)

Religion
Catholic 69 (46)
Atheist 13 (8.7)
Agnostic 8 (5.3)
Protestant 8 (5.3)
Hindu 7 (4.7)
Jewish 7 (4.7)
Other 28 (18.7)

Political Views
Democrat 65 (43.3)
Republican 25 (16.7)
Independent 54 (36)
Other 3 (2)

Taken a health class with HIV content
previously
Yes 84 (56)

Family members provide direct patient care
Yes 60 (40)

In personal/social situation, perceive self as:
Liberal 81 (54)
Moderate 29 (19.3)
Conservative 25 (16.7)
Don’t Know/Other 14 (9.3)

Frequency of engagement in:
Heavy Alcohol Use
Never 17 (11.3)
Sometimes 102 (68)
Often 26 (17.3)
Very often 4 (2.7)

IV/Recreational Drugs
Never 130 (86.7)
Sometimes 15 (10)
Often 3 (2)
Very often 1 (0.7)

Unprotected Sex
Never 84 (56)
Sometimes 44 (29.3)
Often 12 (8)
Very often 9 (6)

aAll numbers do not add up to n5150 because of missing values
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living with HIV. Results indicate 62% of the students
responded they agreed/strongly agreed about preferring
not to work with injection drug users. Regarding discus-
sing HIV at the workplace and social settings, 68.7% and
69.3% of the respondents reported disagreement, respec-
tively. Data indicated that 70.6% reported disagreement
of having any worry about family and friends knowing
that they worked with persons with HIV.

Although not presented in Table 5, a majority of the
students responded with disagreement to two statements
about being uncomfortable working with persons with
HIV and being uncomfortable if a person with HIV
approached them to the degree that they would back
a way a little. The discomfort reflected in responses in
Table 5 are also found in the results in Table 6 regarding
student willingness to provide different services to pa-
tients with HIV than to patients with asthma. Students
reported being significantly more willing to do tasks with
patients with asthma than with those who have HIV (eg,
ask questions about medication effectiveness or vacci-
nate, receive a sharps container from a patient, and talk
to patients about their conditions/medications, p#0.001).
Students also reported being significantly more willing to
counsel patients with asthma than those with HIV on
medication side effects/concerns (p#0.05). There was

no significant difference between responses on willing-
ness to talk to the doctor about concerns for HIV or
asthma.

In Table 7, stepwise regressions are presented pre-
dicting student knowledge, attitudes, and intentions to
provide services to PLWHA. We removed 15 cases
where respondents did not specify their level of liberal/
conservative attitudes of social situations. In thefirstmodel,
age and race were the only significant factors influencing
percent correct on HIV knowledge assessment (from third
section of survey). Younger and minority students were
significantly more likely to respond correctly to the
24 knowledge items than older and white students
(p#0.001). There were no significant factors in model 2
predicting extent of high-risk behaviors. Race and social
orientation were significant factors predicting student at-
titudes toward professionally interacting with PLWHA
(model 3).

Specifically, students were significantly more likely
to have negative professional interaction attitudes if
they were white (p#0.05) and socially conservative
(p#0.001). Models 5-7 predict willingness to care for
PLWHA. Because of multicollinearity concerns, we
decided not to run attitudes toward personal interactions
with persons with HIV, professional interaction attitudes,

Table 2. General Attitudes Toward Personal Interactions with Persons with HIV (n5150)a

Statement about interaction with a person with HIV SD n (%) D n (%) ND/NA n (%) A n (%) SA n (%)

Would be willing to hire a person with HIV 10 (6.7) 17 (11.3) 24 (16.0) 59 (39.3) 40 (26.7)
Would be willing to live with a person with HIV 23 (15.3) 39 (26.0) 34 (22.7) 34 (22.7) 19 (12.7)
Would be willing to eat at a restaurant where chef has HIV 36 (24.0) 45 (30.0) 21 (14.0) 34 (22.7) 12 (8.0)
Willing to date someone with HIV 89 (59.3) 42 (28.0) 13 (8.7) 4 (2.7) 2 (1.3)
Willing to get a vaccine from provider with HIV 25 (16.7) 30 (20) 35 (23.3) 39 (26.0) 21 (14.0)
aAll numbers do not add up to n5150 because of missing values
SD5strongly disagree, D5disagree, ND/NA5neither disagree nor agree, A5agree, SA5strongly agree

Table 3. Comparative Attitudes Toward Personal Interactions with Persons with HIV (n5150)

It. . .

Mean (SD), median

ME/Respondent Other Pharmacy Students Nursing Students

Would be willing to hire a person with HIV 3.7 (1.2), 4.0 3.5 (1.0), 4.0 3.4 (1.1), 3.0
Would be willing to live with a person with HIV 2.9 (1.3), 3.0 3.0 (1.1), 3.0 3.0 (1.1), 3.0
Would be willing to eat at a restaurant where chef has HIV 2.6 (1.3), 2.0 2.8 (1.1), 3.0 2.8 (1.2), 3.0
Willing to date someone with HIV 1.6 (0.9), 1.0 1.9 (1.0), 2.0 1.9 (1.0), 2.0
Willing to get a vaccine from provider with HIV 3.0 (1.4), 3.0 3.0 (1.3), 3.0 3.0 (1.3), 3.0
Sum [Mean (SD), Range: 5-24] 13.8 (4.6) 14.2 (4.0) 11.0 (3.3)a

15strongly disagree, 25disagree, 35neither disagree nor agree, 45agree, 55strongly agree; ME5respondent’s beliefs of what they are willing
to do vs. second column that represents what the respondents think other pharmacy students might do vs third column of what respondents think
nursing students would do
aTests of within-participant contrasts: df51, F587.7, p,0.001; pairwise comparisons (with Bonferroni adjustment): ME vs other pharmacy students,
p5.386; ME vs nursing students, p#0.001; other pharmacy students vs nursing students, p#0.001
Note: ME refers to the respondent’s attitudes about what he/she thinks about the statement. The other column refers to what the respondent thinks
other pharmacy and nursing students feel about the statement
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and empathic orientation into the samemodel. Inmodel 4,
we found having greater HIV knowledge (p#0.05) and
more positive attitudes toward personal interactions with
persons with HIV (p#0.001) were significantly related to
willingness to care for PLWHA. Model 5 showed that
being older (p#0.05), having greater HIV knowledge,
and having more positive professional interaction atti-
tudes (p#0.001) significantly influenced willingness to
care for PLWHA.

When attitudes toward personal interactions with
persons with HIV and professional interaction attitudes
were removed from the model (model 6), being socially
liberal and having a positive empathic orientation signif-
icantly influenced willingness to care for PLWHA
(p#0.05). Although not presented, we replaced social
orientation with political orientation and found nearly
identical regression results as in Table 7.

DISCUSSION
The present study investigated pharmacy student

knowledge, attitudes, and willingness to engage in ser-
vices for PLWHA. We found five important themes re-
garding pharmacy student comfort level communicating

with patients with HIV/AIDS: (1) pharmacy students still
had negative general attitudes toward HIV; (2) pharmacy
students had positive attitudes about being concerned for
those infectedwithHIV; (3) pharmacy students perceived
themselves as having greater negative attitudes on spe-
cific aspects of interacting with persons with HIV than
other pharmacy or nursing students; (4) students pos-
sessed significantly greater willingness to provide ser-
vices to patients with asthma than those with HIV/
AIDS; and (5) several background factors, HIV knowl-
edge, empathic and attitudes toward professional interac-
tion with PLWAwere significant predictors of willingness
to provide services to PLWHA.

A majority of students were favorable to the general
concept that having HIV/AIDS is not associated with
negative attributes about the person or his or her abilities
to beworthy ofwork.However, thereweremixed feelings
about living with a person with HIV and getting a vaccine
from a provider with HIV. Reported feelings were even
more negative regarding willingness to eat in a restaurant
with a chef who had HIV and dating a person with HIV.
The negative attitude regarding dating a person with HIV
most likely reflects a significant concern over risk for

Table 4. Empathic Orientation Towards Persons with HIV (n5150)a

SD n (%) D n (%) ND/NA n (%) A n (%) SA n (%)

Concerned feelings for those infected with HIV as a result of
sexual assault/crimes

3 (2.0) 4 (2.7) 9 (6.0) 42 (28.0) 92 (61.3)

Concerned feelings for professionals infected with HIV as a
result of occupational setting (eg, needle stick)

1 (0.7) 1 (0.7) 6 (4.0) 38 (25.3) 103 (68.7)

Concerned feelings for those infected with HIV as a result of
contaminated blood/blood products

2 (1.3) 1 (0.7) 6 (4.0) 32 (21.3) 109 (72.7)

Concerned feelings for women infected with HIV from a
male partner

1 (0.7) 6 (4.0) 18 (12.0) 65 (43.3) 60 (40.0)

Concerned feelings for men who have sex with men infected
with HIV

6 (4.0) 8 (5.3) 30 (20.0) 56 (37.3) 50 (33.3)

Concerned feelings for those infected with HIV perinatally 2 (1.3) 2 (1.3) 11 (7.3) 30 (20.0) 105 (70.0)
aAll numbers do not add up to n5150 because of missing values
SD5strongly disagree, D5disagree, ND/NA5neither disagree nor agree, A5agree, SA5strongly agree

Table 5. Professional Interaction with Persons with HIV & other High Risk of HIV (n5150)a

SD n (%) D n (%) ND/NA n (%) A n (%) SA n (%)

Rather work with others than patients with HIV 15 (10.0) 33 (22.0) 43 (28.7) 40 (26.7) 19 (12.7)
Prefer not to work with persons living with HIV 22 (14.7) 36 (24.0) 48 (32.0) 30 (20.0) 14 (9.3)
Prefer not to work with injection drug users 8 (5.3) 18 (12.0) 30 (20.0) 57 (38.0) 36 (24.0)
Uncomfortable discussing HIV at the workplace 52 (34.7) 51 (34.0) 28 (18.7) 9 (6.0) 8 (5.3)
Uncomfortable discussing HIV in social settings 51 (34.0) 53 (35.3) 26 (17.3) 16 (10.7) 4 (2.7)
Worry about perceptions of family and friends if they

knew I worked with persons with HIV
56 (37.3) 50 (33.3) 25 (16.7) 15 (10.0) 4 (2.7)

aAll numbers do not add up to n5150 because of missing values
SD5strongly disagree, D5disagree, ND/NA5neither disagree nor agree, A5agree, SA5strongly agree
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potential exposure to HIV. It is not entirely clear why
students seemed comparatively more willing to get a vac-
cine from a providerwithHIV than eat at a restaurant with
a chef who had HIV. It is possible that students were
overestimating the risk of exposure to HIV as a result of
an injury in the kitchen, which reflects the need for more
training to clarify the likelihood of HIV exposure under
such circumstances.

More evidence suggesting students were misin-
formed about risk was seen in almost 70% of them report-
ing a person is at risk of HIV through saliva, sweat, tears,
and urine, and 40% thinking HIV is transmitted through
mosquitos. Some of our results almost 20 years later are
similar to what Krupat et al found previously with regard
to negative attitudes towards HIV/AIDS.8 In fact, for the
item regardingwillingness to eat at a restaurantwith a chef
who has HIV/AIDS, 68% of the pharmacy student pop-
ulation inKrupat et al’s study indicated disagreement, and
68% in our study indicated disagreement or neutral to this
statement.

The second finding was that most pharmacy students
in our study possessed positive attitudes toward persons
with HIV. Krupat et al also reported many positive atti-
tudes among pharmacy students.8 While a majority of
students expressed empathy towards persons with HIV,
it is interesting to note that the greatest empathy was for
those persons with HIV who were exposed because of
contaminated blood or blood products and the least

empathy was expressed for men engaging in sex with
men with HIV.

It is encouraging that most students had empathy for
persons with HIV and showed significant capacity to en-
gage sensitivelywith PLWHA. It is interesting to note that
several manuscripts reported students from different pro-
fessions having negative general attitudes but also posi-
tive specific attitudes toward caring for PLWHA.16,21-23

Thus, students in the health professions seem to have
a generalized concern for PLWHA. However, it seems
that empathy in itself does not mean a student will have
fewer negative attitudes toward PLWHAand discomforts
in personal contact with those who have HIV/AIDS.

One of the common criticisms of survey research of
stigma is the degree to which individuals bias their an-
swers in a way that appears socially desirable to re-
searchers.24 Critics will state that this social desirability
bias can overestimate the actual extent of positive atti-
tudes. Krupat et al used the Crowne-Marlowe Social De-
sirability Scale to explore relationships between selected
demographic factors and social desirability.8 We wanted
to explore how allowing respondents to consider their
attitudes relative to others might help reduce the social
desirability bias. Rickles et al found this approach did
better identify negative attitudes.20

Our third finding similarly revealed that students
self-identified having more negative attitudes toward
interacting personally with persons with HIV than they

Table 6. Willingness to Provide Services for Patients with HIV vs Patients with Asthma (n5150)a

Type of Services SD n (%) D n (%) ND/NA n (%) A n (%) SA n (%)

Ask questions about medication effectiveness for
HIV 0 (0.0) 7 (4.7) 18 (12.0) 43 (28.7) 82 (54.7)
Asthma 0 (0.0) 1 (0.7) 5 (3.3) 23 (15.3) 119 (79.3)c

Ask about side effects/concerns
HIV 0 (0.0) 14 (2.7) 7 (4.7) 36 (24.0) 101 (67.3)
Asthma 0 (0.0) 1 (0.7) 6 (4.0) 22 (14.7) 120 (80.0)b

Immunize a patient
HIV 6 (4.0) 24 (16.0) 32 (21.3) 39 (26.0) 49 (32.7)
Asthma 0 (0.0) 1 (0.7) 7 (4.7) 19 (12.7) 120 (80.0)c

Receive a sharps container from a patient
HIV 18 (12.0) 33 (22.0) 34 (22.7) 38 (25.3) 27 (18.0)
Asthma 4 (2.7) 3 (2.0) 10 (6.7) 23 (15.3) 109 (72.7)c

Discuss with doctor concerns patient has
HIV 1 (0.7) 2 (1.3) 6 (4.0) 25 (16.7) 116 (77.3)
Asthma 0 (0.0) 1 (0.7) 6 (4.0) 18 (12.0) 122 (81.3)

Comfortable talking to a patient about his/her
conditions/medications
HIV 0 (0.0) 9 (6.0) 22 (14.7) 35 (23.3) 83 (55.3)
Asthma 0 (0.0) 0 (0.0) 7 (4.7) 32 (21.3) 110 (73.3)c

aAll numbers do not add up to n5150 because of missing values
bp#0.05, cp#0.001 (Mann-Whitney U Test)
SD5strongly disagree, D5disagree, ND/NA5neither disagree nor agree, A5agree, SA5strongly agree
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thought other pharmacy students and nursing students
would. Pharmacy students felt, on average, they were
less willing to live with someone with HIV, date some-
one with HIV, and eat at a restaurant where the chef has
HIV than they perceived other pharmacy students and
nursing students might be. When these attitudes of per-
sonal interaction with persons with HIV were summed
as a scale, pharmacy students perceived themselves as
having similar attitudes as other pharmacy students but
significantly fewer negative attitudes than nursing stu-
dents. While not conclusive yet, we find this approach
of contextualizing one’s feelings with that of one’s
peers useful in reducing potential social desirability
bias.

As has been shown in past research with another
stigmatized condition, mental illness, pharmacists ex-
pressed significantly greater willingness to provide ser-
vices to those with a nonstigmatized condition like
asthma than those with the stigmatized conditions.20,25

Our results support these findings. Thus, despite some
positive general attitudes toward persons with HIV and
empathy, pharmacy students were significantly more
willing to provide services to those with asthma than to
PLWHA. Pickles et al also found similar reluctance to
provide care to persons with HIV among nursing students
throughout several regions of the world.14 This data is
concerning since it is the first pharmacy student study in
theUnited States to indicate that negative attitudes toward

persons with HIV are associated with decreased willing-
ness to provide services to PLWHA. This finding could
have a significant implication on the number of pharma-
cist providers available to care for PLWHA and subse-
quently influence the potential impact pharmacists can
have in the treatment of PLWHA.

The fifth finding of our study highlights underlying
factors that contribute to student willingness to provide
services to PLWHA. Being older, a minority, being so-
cially and politically liberal, and having greater HIV
knowledgewere factors associatedwith greater willing-
ness to provide services to PLWHA.Older students may
have more mature and accepting attitudes toward stig-
matized conditions. This finding has also been reported
in other studies involving nursing and pharmacy stu-
dents.8,22 However, given that we didn’t have a wide
distribution of age, these results should be interpreted
with caution.

We were intrigued by the finding that minorities
were more likely to be willing to provide services to
PLHWA. Cultural variability was reported among nurs-
ing students from different countries and their negative
attitudes toward those with PLWHA.14 Nationality dif-
ferences in attitudes aboutHIV/AIDSwas found in a phar-
macy sample.8 Marginalization and the consequences of
such stigma may be more prevalent in minority popu-
lations, which may predispose students to a greater
willingness to care for similarly marginalized groups.

Table 7. Stepwise Regression Predicting Willingness to Provide Care to PLWHA (n5135)

Factors Model 1 b Model 2 b Model 3 b Model 4 b Model 5 b Model 6 b

Gender -0.04 -0.05 -0.09 -0.02 -0.06 -0.05
Age -0.21a 0.11 -0.05 0.11 0.19a 0.21a

Religion 0.01 0.13 -0.05 0.05 0.04 0.08
Race -0.28b -0.05 0.219a -0.10 -0.08 -0.18a

Personal-Social Liberal Conservative -0.06 0.06 0.34c -0.14 -0.06 -0.22a

Previous HIV content -0.03 0.03 0.00 -0.01 0.05 0.09
Knowledge % Correct - 0.12 -0.09 0.17a 0.26c 0.25b

Sum High-Risk Behaviors - - 0.09 -0.01 0.02 -0.02
Sum of Attitudes Toward Personal Interactions

With Persons with HIV
- - - 0.41c - -

Professional Interaction Attitudes - - - - -0.48b -
Empathic HIV Orientation Attitudes - - - - - 0.19a

Willingness To Care for PWHLA - - - - - -

PLWHA5Persons Living With HIV/AIDS; p#0.05,a p#0.01,b p#0.001c; Β5Standardized Beta Coefficient; Gender: Male50, Female51;
Religious Affiliation: Non-Catholic50, Catholic51; Race: Non-Caucasian/Non-Asian50, Asian/Asian–American51, Caucasian52; Personal-Social
Situations Liberal/Conservative: Extremely Liberal51 to Extremely Conservative57; HIV Content previously: Yes50, No51;Knowledge % Correct:
% correct on HIV Knowledge Survey; Sum Risky Behaviors: Sum of 3 Risky Behaviors (05Never, 15Sometimes, 25 Often, 35 Very Often); Sum
of Attitudes Toward Personal Interactions with Persons with HIV (Strongly Disagree51 to Strongly Agree55); Professional Interaction Attitudes
(Strongly Disagree51 to Strongly Agree55); Empathic HIV Orientation Attitudes (Strongly Disagree51 to Strongly Agree55); Willingness to
Care for PWHLA (Strongly Disagree51 to Strongly Agree55); Adjusted R2Model 15 0.116 (F53.767, df56, p#0.01); Adjusted R2 Model 25
-0.008 (F50.864, df57, p50.537); Adjusted R2 Model 350.154 (F53.86, df58, p#0.001); Adjusted R2 for Model 4: 0.266 (F56.58, df59,
p#0.001); Adjusted R2 for Model 550.350 (F58.55, df59, p#0.001); Adjusted R2 Model 65 0.184 (F54.15, df59, p#0.001)
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More research is needed to further investigate the ro-
bustness of this finding and implications for education
and practice.

While somewhat expected, we believe our study is
the first to describe how social and political viewpoints
are significantly related to the willingness to provide care
to a patient population associated with stigma. Liberal
social and political orientations were associated with
more willingness to provide services to PLWHA. We
often think professional socialization should help stu-
dents move past their biases and be more open to caring
for all types of patients. Our study suggests that such
socialization may not have occurred for many students
or that students had difficulty moving past their biases,
which may impact their comfort in providing care to
PLWHA.

Krupat et al did find a significant relationship be-
tween high homonegativism and attitudes toward AIDS.8

It is possible that our significant finding relating social and
political orientation with willingness to provide services
to PLWHA is mediated by prevailing social and political
liberal/conservative viewpoints of homosexuality and so-
cietal norms. Thus, our findings may highlight that atti-
tudes toward PLWHA may stem from earlier moral
development about what constitutesmodel human behav-
ior andmay explainwhy such attitudesmay be resistant to
change.

We also anticipated that having more HIV knowl-
edge contributed significantly to more willingness to pro-
vide services to PLWHA. Students knowledgeable about
HIV/AIDS may be more comfortable in wanting to reach
out to those that could benefit from the support. Seacat
et al also found that dental students with less HIV knowl-
edge were significantly more likely to have negative at-
titudes toward treatment.9 We found across models 4 to 6
that having positive attitudes and empathy toward HIV
was associated with greater willingness to provide ser-
vices to PLWHA. Valimaki et al found similar results
of positive attitudes as a predictor of willingness to pro-
vide care among nursing students across a couple coun-
tries in their multi-national study.22

Based on the above findings, there seems to be an
opportunity for educational interventions to help identify
students at greatest risk for negative attitudes toward
PLWHA and facilitate conversations about ways to mit-
igate the impact of those attitudes on willingness to pro-
vide services to PLWHA. A brief assessment survey
could be administered early in the pharmacy curriculum
asking items regarding age, race, social/political orienta-
tion, attitudes toward PLWHA and willingness to provide
services to PLWHA, and brief questions assessing HIV
knowledge. Faculty members could then use the aggregate

descriptive data as a tipping point for conversations
around why the negative attitudes exist and how to rec-
oncile or resolve them so they might be more comfort-
able in providing services to PLWHA.

Some of the reconciliation of issuesmay requireHIV
education and correction of any misbeliefs and incorrect
information. As discussed previously, educators may need
to focus on clarifying risks of exposure to HIV under dif-
ferent conditions of personal contact. Other aspects may
involve students hearing from PLWHA and hearing their
stories of howpharmacists had an impact on their care.Our
findings suggest less curricular time may need to be spent
with empathy development since most pharmacy students
seem to have adequate empathy for PLWHA.

As with most studies of this nature, there are a few
limitations. First, we are unable to generalize our findings
to other pharmacy students across the country. A national
study might help determine the generalizability of our
data to other pharmacy students throughout the country.
It would be especially interesting to explore attitudes to-
ward HIV andwillingness to provide services to PLWHA
in regions of the country where there are strong divides in
social/political orientation. Second, while we addressed
social desirability bias using a different methodological
approach, it is likely social desirability still occurred with
some items.We alsowant to explorewhat other pharmacy
and nursing students actually think about the attitudes and
not just what respondents perceive their attitudes might
be. Third, we need to further validate the thematic orga-
nization of attitudes for reliability and other psychometric
properties and how they compare to previously used atti-
tude scales on the topic. Fourth, the present study was a
cross-sectional study of a student population at one point
in time. We are, therefore, unable to suggest causation of
any of the predictor variables of willingness to provide
services to PLWHA. Future prospective studies might
attempt to sort out temporal effects of pharmacy student
socialization and its relationship to attitude development
toward PLWHA. Fifth, our study did not look at interac-
tion effects between the study variables and their associ-
ationwithwillingness to provide services to PLWHA. For
example, there may be an interaction between race and
social/political orientation that shows minorities have
a more liberal social/political orientation and subsequently
more willingness to provide services to PLWHA. An inter-
action might exist between knowledge and empathy. Such
interactions should be explored in future research.

CONCLUSION
We examined different factors associated with phar-

macy student willingness to provide services to per-
sons living with HIV/AIDS. The results highlight areas
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pharmacy educators can consider as potential targets for
classroom and experiential intervention. Such interven-
tions are critical for pharmacy students to better care for
patients with HIV/AIDS. More educational research can
help determine the most effective ways to deliver such
interventions and measure the impact of the efforts on the
outcomes of patients with HIV.
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