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ABSTRACT

Objective: This study aimed to examine the differences in HIV/AIDS knowledge and atti-
tudes among medical students at different academic stages and to evaluate their associa-
tion with a structured Infectious Diseases and Clinical Microbiology (IDCM) clerkship and
sociodemographic characteristics.

Materials and Methods: This cross-sectional comparative study was conducted from March
1, 2024, to July 5, 2024. Medical students were divided into three cohorts: third-year (pre-
clerkship), fourth-year (post-clerkship), and fifth-year (post-clerkship, advanced-stage) stu-
dents. This study compared different cohorts at distinct educational stages rather than fol-
lowing the same individuals over time.

Results: The study included 291 medical students (median age, 22 years; 51.9% male).
Among fourth-year students, the IDCM clerkship was associated with an increase in median
knowledge scores from 19 (9-21) to 20 (13-21) and attitude scores from 54 (26-85) to 57 (17—
85). Knowledge scores were 18 (9-21) among third-year students, 20 (13-21) among fourth- E-mail:

year students, and 19 (12-21) among fifth-year students; attitude scores were 51 (22-80), 57 zehrakaracaer@yahoo.com
(17-85), and 55 (19-76), respectively. Knowledge and attitude scores were significantly higher
in the post-clerkship fourth-year cohort than in the third-year cohort. Knowledge scores
were higher in fifth-year students than in third-year students, although the difference in
attitude was not statistically significant. The IDCM clerkship was independently associated
with higher knowledge scores. Female sex, completion of the IDCM clerkship, and higher pa-
ternal education were independently associated with more positive attitudes.
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Conclusion: HIV/AIDS knowledge scores were significantly higher among cohorts that had
completed the IDCM clerkship; however, differences in attitudes across cohorts were less
prominent. These findings suggest that while higher educational stages are associated with
better HIV/AIDS knowledge, differences in professional attitudes may require more integrat-
ed, long-term educational strategies across the curriculum.
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Medical Students' HIV/AIDS Knowledge and Attitudes

INTRODUCTION

.y espite the transition of HIV/AIDS from
J a once-fatal condition to a manageable
chronic disease through decades of phar-

maceutical innovation, the social dimensions of
the epidemic remain complex and multifaceted
(1-3). Although medical advancements have sig-
nificantly reduced HIV-related clinical complica-
tions, discrimination and stigmatization against
people living with HIV (PLHIV) remain formidable
challenges (2-5). While many regions worldwide
report a decline or stabilization in new HIV infec-
tion rates, Turkiye has experienced one of the most
rapid increases in new HIV diagnoses globally over
the last decade (6). Given this rising trend in our
country, it is imperative to align with the global
95-95-95 targets while simultaneously prioritizing
the “fourth 90” goal, which aims to ensure that less
than 10% of PLHIV experience stigma and discrimi-
nation in healthcare and social settings (7).

Healthcare professionals play a pivotal role in
mitigating HIV-related stigma; however, they may
also inadvertently contribute to discrimination (8).
Building trust with healthcare providers is essen-
tial, particularly for individuals who see stigma as
a barrier to antiretroviral therapy (ART) adherence
(9). Such discriminatory practices not only compro-
mise individual health outcomes but also exacer-
bate broader societal challenges associated with
the HIV epidemic (8). Consequently, addressing
and reducing stigma within healthcare settings is
Imperative.

This behavior is often rooted in a lack of compre-
hensive understanding, compounded by an exag-
gerated fear of occupational HIV transmission.
Providing targeted HIV-related training and educa-
tion on HIV to healthcare professionals has proven
effective in reducing such discriminatory practices
(10,11). Therefore, equipping healthcare workers
with evidence-based knowledge and addressing
their underlying concerns can significantly allevi-
ate negative attitudes toward PLHIV.

Medical education is a transformative period
during which future physicians develop clinical
competencies alongside professional values and
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empathetic approaches. Cultivating HIV/AIDS
awareness during undergraduate education is
crucial for preventing future stigma and ensuring
equitable healthcare for PLHIV. Previous studies
in Turkiye indicate that students in health-related
fields possess varying levels of HIV/AIDS knowl-
edge and often exhibit negative attitudes toward
people living with HIV (12-15). While the literature
suggests that medical education enhances baseline
competence, knowledge differences across sequen-
tial training stages and their role in fostering more
favorable professional attitudes remain insuffi-
ciently explored (12-15).

The Infectious Diseases and Clinical Microbiology
(IDCM) clerkship represents a critical stage in med-
ical education, during which students may first
encounter HIV/AIDS in a clinical context, thereby
bridging theoretical knowledge with clinical reality.
While medical education improves knowledge, data
on variations in student knowledge and attitudes
related to completing a structured IDCM clerkship

HIGHLIGHTS

e A structured three-week Infectious Diseases and
Clinical Microbiology (IDCM) clerkship was asso-
ciated with significantly higher HIV/AIDS knowl-
edge scores and more favorable professional atti-
tudes among medical students.

e Knowledge scores remained significantly high-
er in the fifth-year cohort than in the third-year
pre-clerkship cohort, whereas positive attitudinal
differences were not statistically significant be-
tween fourth- and fifth-year students.

e Beyond clinical training, female sex and higher
paternal education were independently associ-
ated with more positive attitudes toward people
living with HIV.

e C(Clinical knowledge alone may be insufficient
to fully address deeply rooted social prejudices,
particularly in domains involving personal judg-
ment, such as marriage and social contact.

e To support sustainable professional values and
contribute to the 'fourth 90' target, medical cur-
ricula must supplement biomedical training with
recurrent psychosocial interventions and direct
clinical exposure.
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and broader sociocultural factors remain scarce.
Furthermore, evidence evaluating both knowledge
and stigma-related attitudes across different stages
of medical education, particularly studies that
include an immediate post-clerkship assessment,
remains limited.

This study aimed to assess HIV/AIDS-related
knowledge and attitudes among medical students
across various academic stages and to evaluate the
association between IDCM clerkship training and
these outcomes. By analyzing the role of sociode-
mographic characteristics, this research sought to
provide evidence-based data to inform the opti-
mization of medical curricula aimed at reducing
stigma and promoting more favorable professional
attitudes.

MATERIALS AND METHODS

The IDCM clerkship at Gllhane School of Medicine
is conducted over a three-week period during the
fourth year of the medical curriculum. The theo-
retical component of HIV/AIDS education consists
of two hours of lectures. Furthermore, practical
training involves student participation in the clini-
cal management of patients with HIV/AIDS in both
inpatient and outpatient departments. During the
first three years of education, theoretical informa-
tion on HIV/AIDS is partially included in different
courses.

During the IDCM clerkship, students receive infor-
mation on the transmission routes of HIV, handling
of materials from infected and uninfected patients,
disposal of potentially infectious materials, the pro-
gression of infection, diagnostic methods, clinical
situations that warrant suspicion of HIV infection,
treatment and prevention strategies. During patient
follow-up sessions, students learn how to provide
information to PLHIV without stigmatization, take
a relevant medical history, and perform physical
examinations. Any negative attitudes or behaviors
observed during practical training are addressed
and corrected by the instructors.

This research was conducted as a cross-sectional
and comparative study from March 1 to July 5,
2024. Immediate pretest-posttest changes were
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evaluated among fourth-year students before and
after the IDCM clerkship, whereas comparisons
among third-, fourth-, and fifth-year students were
conducted using independent cohorts. Therefore,
differences observed between academic years
represent differences between students at dis-
tinct educational stages rather than longitudinal
changes within the same individuals.

Knowledge and attitudes were compared across
different years of medical school:

Group 1 (Control): Third-year students who had not
yet undergone the IDCM clerkship served as the
control group for comparisons with fourth- and
fifth-year students.

Group 2 (Educational intervention): The immediate
effect of IDCM training was assessed by comparing
the pretest and posttest results of the fourth-year
students.

Group 3 (Advanced-stage students): The knowledge
levels and attitudes of fifth-year students were
compared with the posttest results of third- and
fourth-year students to assess whether differences
observed immediately after the clerkship were
also evident at a more advanced stage of medical
education.

A questionnaire form used in data collection was
administered once to third- and fifth-year students
and twice to fourth-year students (before and after
the clerkship). The research framework, including
the distribution of participants by academic years
and the sequence of the educational intervention,
is illustrated in Figure 1.

This study did not follow the same individuals over
time but compared different cohorts at distinct edu-
cational stages. Although fifth-year students repre-
sented a later educational stage, the comparisons
were between independent cohorts rather than
longitudinal follow-up of the same individuals.

The study population consisted of third-, fourth-,
and fifth-year medical students at Giilhane Fac-
ulty of Medicine. A power analysis indicated that a
minimum total sample size of 252 participants was

This work is licensed under a Creative Commons Attribution-NonCommercial 4.0 International License.
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Figure 1. Study design and participant flowchart.

required for comparisons among the three groups,
with a 5% error level (a = 0.05), 95% test power (1-B),
and a medium effect size (Cohen f = 0.25). To ensure
balanced groups and account for potential nonre-
sponse, the target sample size was set at 97 stu-
dents per group (n = 291).

Among the 444 eligible students, those who pro-
vided complete and valid responses constituted
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the pool from which participants were selected. To
achieve equal group sizes, 97 students were ran-
domly selected from the complete responders in
each academic year after the target sample size had
been reached. Consequently, 291 of the 444 eligible
students were included in the final analysis, while
153 were not included (Figure 1). The 153 excluded
students comprised two groups: 94 students who
declined to participate or provided incomplete data
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and 59 students who provided complete responses
but were not selected because the target sample
size of 97 students per academic year had already
been reached. For the fourth-year cohort, pretest
and posttest data were fully paired using unique
anonymous identifiers to ensure an accurate
assessment of the educational intervention.

For data collection, a web-based questionnaire
comprising three sections, developed based on
existing literature, was used (16).

The first section consisted of a sociodemographic
questionnaire. The researchers collected informa-
tion on age, sex, nationality, sources of informa-
tion about HIV/AIDS, parental education level, and
place of residence before entering university.

The second section consisted of the HIV/AIDS
Knowledge Test. The knowledge scale comprised
three subdimensions with a total of 21 items, cov-
ering routes of transmission, prevention/general
knowledge, and treatment.

Knowledge levels were assessed through a series
of statements with three response options: ‘true’,
‘false’, and ‘undecided.” A score of 1 was assigned
for each correct response, while incorrect or ‘unde-
cided’ responses were scored as 0. For items where
the factual statement was false (items 4, 5, 7, 9, 10,
12,13, 14, 15, 16, 17, and 19), a ‘false’ response was
recorded as a correct answer and assigned 1 point.
A higher score indicated a higher level of knowl-
edge, with a maximum possible score of 21.

The third section consisted of the HIV/AIDS Attitude
Test. The attitude scale comprised 17 items, cover-
ing the positive attitude and stigma subdimensions.
A five-point Likert-type scale was utilized, ranging
from 'Strongly disagree' (1) to 'Strongly agree' (5).
Negatively worded items (1, 4,5, 6, 7, 8, 9, 12, 13, 15,
16, and 17) were reverse-scored to maintain direc-
tional consistency. Higher total scores, with a max-
imum possible score of 85, indicated more positive
attitudes and lower levels of stigma.

For data collection, the HIV/AIDS Knowledge and
Attitude Scales, developed and validated for the
Turkish academic context by Aydemir et al. (16) was
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used. This is a web-based questionnaire comprising
three sections and it was converted to Google forms
for our study to facilitate its use by students. These
scales showed high internal consistency, with a
reported Cronbach’s a coefficient of 0.90 in the
original validation study. Given their established
reliability and the direct applicability to our study
population (university students), the scales were
used in their original validated format to ensure
methodological consistency and comparability
with existing national literature.

Statistical Analysis

Descriptive findings were presented as frequencies
and percentages. The normality of the data was
assessed using the Shapiro-Wilk test. Since the data
did not follow a normal distribution, continuous
variables were summarized using the median and
minimum-maximum values.

To compare independent groups, the Kruskal-Wal-
lis test and Mann-Whitney U test were employed.
Following a significant Kruskal-Wallis test, the
Dwass-Steel-Critchlow-Fligner test was performed
as a post hoc analysis for pairwise comparisons.
The Wilcoxon signed-rank test was used to evalu-
ate within-group changes among fourth-year stu-
dents (pretest vs. posttest).

The relationship between knowledge and attitude
scores was analyzed using Spearman’s rank correla-
tion coefficient (r). To determine the clinical signifi-
cance of the findings, effect size coefficients (Cohen’s
d and h) were calculated. Effect sizes were evaluated
based on Cohen’s d and h thresholds: 0.2 (small), 0.5
(medium), 0.8 (large), and >1.2 (very large).

Predictors of HIV/AIDS knowledge and attitude
scores were evaluated using multiple linear regres-
sion analysis. Unstandardized coefficients (),
95% confidence intervals (Cls), and p-values were
reported for each model. Statistical significance
was set at p < 0.05. All statistical analyses were per-
formed using Jamovi software (version 2.3.28; The
jamovi project, Sydney, Australia).

RESULTS
Demographic Characteristics of the Participants
The study population consisted of 291 medical

This work is licensed under a Creative Commons Attribution-NonCommercial 4.0 International License.
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students with a median age of 22 years (19-26). Of
the total participants, 48.1% (n = 140) were female,
and 51.9% (n = 151) were male. Regarding national-
ity, most students (92.1%, n = 268) were citizens of
the Republic of Turkiye. The study found that most
students had received information about HIV/AIDS
during their medical education (88.0%), had parents
who were university graduates (36.4% of mothers
and 61.9% of fathers), and had lived in metropol-
itan areas (67.0%) before their medical education
(Table 1).

Effect of the Educational Intervention (Group 2)
The IDCM clerkship significantly increased median
knowledge scores, rising from 19 (9-21) at pretest
to 20 (13-21) at posttest, demonstrating a moder-
ate-to-large effect (p < 0.001, Cohen’s d = 0.72). Sim-
ilarly, attitude scores increased significantly, rising
from 54 (26-85) to 57 (17-85) (p = 0.002, Cohen’s d
=0.33).

Median knowledge scores were 18 (9-21) for third-
year students, 20 (13-21) for fourth-year students
(posttest), and 19 (12-21) for fifth-year students.
The groups differed significantly (p < 0.001). Analy-
sis of knowledge scores was significantly higher in
the fourth-year (posttest) cohort than in the third-
year cohort (p < 0.001, Cohen’s d = 1.06). Although
the fifth-year cohort demonstrated significantly
lower knowledge scores than the fourth-year
posttest cohort (p < 0.001, Cohen’s d = -0.62), their
scores remained significantly higher than those of
the third-year cohort (p < 0.001, Cohen’s d = 0.62)
(Table 2).

Attitude scores showed a significant difference
between the third (51, 22-80), fourth (57, 17-85)
(posttest), and fifth (55, 19-76) years (p = 0.016).
While attitude scores were significantly higher
in the fourth-year cohort than in the third-year
cohort (p = 0.002, Cohen’s d = 0.59), no significant
difference was observed between the fourth- and
fifth-year scores (p = 0.078, Cohen’s d = -0.25). The
difference between the third and fifth years also
failed to reach statistical significance (p = 0.146,
Cohen’s d = 0.34) (Table 2).

Analysis of the participants' correct response rates
for the HIV/AIDS knowledge items (Table 3) showed
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that third-year students had the lowest correct
response rates, particularly concerning transmis-
sion routes and technical information (items 1, 2,
5,11, and 21). After the IDCM clerkship, fourth-year
students showed statistically significant increases
with large effect sizes for items such as the treat-
ability of HIV with medication (item 1) and the
correction of misconceptions regarding transmis-
sion routes (items 5, 10, and 17) (p < 0.05, Cohen's
h > 0.50). In the comparison between fifth-year and
fourth-year students, no statistically significant
difference was found in several knowledge items
(items 1,4, 5,11, and 14) (p > 0.05). However, a signif-
icant decrease was observed among fifth-year stu-
dents compared to the fourth-year cohort regarding
specific prevention methods, such as “avoiding one-
night stands” (item 2) (p < 0.001, Cohen’s h = -1.08)
and “knowing one's partner well” (item 3) (p = 0.003,
Cohen’s h = -0.46). The comparison between the
third- and fifth-year cohorts showed that fifth-year
students had significantly higher knowledge levels
for specific items related to transmission and treat-
ability (items 1, 4, 5, 11, and 21) (p < 0.05, Cohen'’s h
> 0.30) (Table 3).

Analysis of attitude statements showed that stu-
dents at all academic levels demonstrated stig-
matizing attitudes toward HIV/AIDS. For items on
social contact and sharing the same environment
(items 2, 5, 6, 8, 9, 12,13,14,15, and 16), third-year
students had the lowest baseline positive attitude
rates. Following the IDCM clerkship, a statistically
significant increase with a medium-to-large effect
size was recorded in all of these rates among fourth-
year students (p < 0.05, Cohen’s h > 0.30). Among
fifth-year students, no statistically significant dif-
ference was found in most of these items compared
to fourth-year students (p > 0.05). Fifth-year stu-
dents showed significantly more positive attitudes
on several items than the third-year cohort (p <
0.05, Cohen’s h > 0.30) (Table 4).

The examination of the relationship between
knowledge and attitude scores showed no statisti-
cally significant correlation between the two within
any academic year (r = 0.17, p > 0.05 for the third-
year students; r = —0.038, p > 0.05 for the fourth-
year students (posttest); r = —0.027, p > 0.05 for the
fifth-year students).
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Table 1. Distribution of sociodemographic characteristics according to academic year.

Variable Th:d(;/i/)ear Four:t?:/?)/ear Fif:}h(—ol/szar Total

Age (years) (median (min-max)) 21 (19-26) 22 (21-26) 23 (21-26) 22 (19-26)

Male sex 44/45.4 54/55.7 53/54.6 151/51.9

Turkish nationality 91/93.8 87/89.7 90/92.8 268/92.1

Source of information

Family 1/1.0 - - 1/0.3

Friends 2/2.1 1/1.0 - 3/1.0

Social media 23/23.7 4/4.1 4/4.1 31/10.6

Medical education 71/73.2 92/94.8 93/95.9 256/88

Maternal education

Primary school or less 26/26.8 17/17.5 19/19.6 62/21.3

Middle school 11/11.3 10/10.3 10/10.3 31/10.6

High school 31/32.0 31/32.0 30/30.9 92/31.6

University 29/29.9 39/40.2 38/39.2 106/36.4

Paternal education

Primary school or less 13/13.4 7/7.2 9/9.3 29/10

Middle school 9/9.3 9/9.3 7/7.2 25/8.6

High school 22/22.7 15/15.5 20/20.6 57/19.6

University 53/54.6 66/68.0 61/62.9 180/61.9

Residence before university

Metropolitan 65/67.0 59/60.8 71/73.2 195/67.0

City 13/13.4 24/24.7 9/9.3 46/15.8

Town 17/17.5 11/11.3 15/15.5 43/14.8

Village 2/2.1 3/3.1 2/2.1 7/2.4

Table 2. Comparative analysis of knowledge and attitude scores.

Variables Third-year? Four;l‘ci)-_l)_learb Fifth-year | p' | p(avsb)? | p(bvsc)> | p(avsc)? Cah‘tle: lt?)d C?bhsg l(?)d C(Oah\?: 'cs) ‘
Knowledge 18 (9-21) 20 (13-21) 19 (12-21) | <0.001* <0.001* <0.001* <0.001* 1.06 -0.62 0.62
Attitude 51 (22-80) 57 (17-85) 55(19-76) | 0.016* 0.002* 0.078 0.146 0.59 -0.25 0.34

POT: Post-test results. Continuous variables are presented as median (min-max).

Kruskal-Wallis test (overall comparison of three groups).

2The Dwass-Steel-Critchlow-Fligner pairwise comparison test was used as a post hoc test.

Cohen's d thresholds: 0.2 (small), 0.5 (medium), 0.8 (large), and >1.2 (very large).

*Statistically significant (p < 0.05).

This work is licensed under a Creative Commons Attribution-NonCommercial 4.0 International License.
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Table 5. Multiple linear regression analysis of predictors of HIV/AIDS knowledge and attitude scores.

Knowledge score Attitude score

Predictors

B 95% Cl p B 95% Cl p
Academic year
Fourth year 2.74 [2.12,3.36] <0.001* 7.46 [3.81,11.11] <0.001*
Fifth year 1.70 [1.11,2.29] <0.001* 412 [-0.23, 8.47] 0.064
Sex (Female) 0.44 [-0.07,0.95] 0.092 7.31 [4.32, 10.30] <0.001*
Paternal education
Middle school 0.18 [-2.42,2.78] 0.892 8.22 [-3.45,19.89] 0.165
High school 0.64 [-1.32, 2.60] 0.521 12.44 [1.14,23.74] 0.031*
University 0.95 [-1.21,3.11] 0.384 15.12 [3.37, 26.87] 0.012*
Maternal education
Middle school -1.10 [-3.38, 1.18] 0.342 -1.92 [-14.50, 10.66] 0.765
High school -0.74 [-2.82,1.34] 0.482 -0.65 [-12.41,11.11] 0.912
University -0.98 [-3.25, 1.29] 0.395 -1.24 [-13.39, 10.91] 0.841
Age -0.14 [-0.35,0.07] 0.198 0.01 [-1.22,1.24] 0.982
Nationality (Turkish nationality) 0.14 [-0.74,1.02] 0.752 0.48 [-4.99, 5.95] 0.864
Residence (Metropolitan) 0.41 [-0.16, 0.98] 0.154 -0.72 [-4.12, 2.68] 0.678

*Statistically significant (p < 0.05).

Knowledge Score R2 = 0.167 (p < 0.001). Attitude Score R? = 0.143 (p < 0.001). B: Unstandardized coefficient; 95% Cl: 95% confidence interval.

Reference categories: Third year, Male, Non-Turkish, Non-Metropolitan, and parental education: Primary school or less.

Multiple linear regression analysis identified the
IDCM clerkship (fourth-year posttest: p = 2.74, p <
0.001) as a strong independent predictor of higher
knowledge scores. Furthermore, positive attitudes
toward HIV/AIDS were significantly predicted by
female sex (B = 7.31, p < 0.001) and completing the
IDCM clerkship (fourth-year posttest: p = 7.46, p <
0.001). Additionally, higher paternal education was
an independent predictor, specifically at the high
school (B = 12.44, p = 0.031) and university levels (B
=15.12, p = 0.012) (Table 5).

DISCUSSION

This cross-sectional study evaluated the differ-
ences in HIV/AIDS-related knowledge and attitudes
associated with the IDCM clerkship among medical
students at different academic stages. Our find-
ings indicated that fifth-year students had lower
knowledge scores compared with the immediate
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post-clerkship fourth-year group, although their
scores remained higher than those of the third-
year pre-clerkship group. Rather than indicating a
longitudinal “decline,” this observation highlights
cross-sectional differences between students at
distinct stages of medical training and suggests
that knowledge patterns may vary across academic
years. These findings underscore the potential value
of reinforcing HIV/AIDS-related topics throughout
the curriculum.

Our research found that the baseline knowledge
score of third-year students was 18 (9-21). Compared
to a previous thesis study in Tirkiye that used the
same scale and reported a median knowledge score
of 12 (0-21) among 304 first-year medical students
(17), our findings suggest that students at more
advanced stages of medical education may have
greater HIV/AIDS-related knowledge than students
at earlier stages. However, the largest difference
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in our paired analysis of fourth-year students was
observed after completion of the IDCM clerkship.
This suggests that while preclinical education pro-
vides a foundation, the comprehensive theoretical
information and practical clinical exposure provided
during the IDCM clerkship are associated with higher
knowledge scores. Furthermore, knowledge scores in
the fifth-year cohort indicate that later academic
cohorts had higher knowledge scores after progress-
ing through the curriculum, including clerkship.

Consistent with our findings, previous research has
indicated that positive attitudes toward HIV/AIDS
are often insufficient during the early years of med-
ical education (13,17). While our results show that
higher positive attitude scores were observed in
more advanced academic years, a distinct pattern
emerged: compared with the differences in knowl-
edge scores, variations in attitude scores were more
modest. Interestingly, cross-sectional differences
between fourth- and fifth-year cohorts suggest that
while knowledge scores were lower in the senior
group, attitude scores did not differ significantly
between these two cohorts. The more favorable
attitude scores observed among post-clerkship
cohorts might be associated with the inclusion of
direct patient contact within the IDCM clerkship.
These findings suggest that clinical exposure may
be relevant to the development of more favorable
professional attitudes even when specific knowl-
edge scores differ between academic cohorts.

Specifically, the improved understanding that trans-
mission does not occur through sharing household
items highlights the potential role of evidence-based
education in reducing fears related to casual contact.
Conversely, the persistent differences in response
to items involving personal judgment—such as
marriage or dating—indicate that standard medi-
cal education alone may require supplementation
with more focused strategies, including role mod-
eling and patient narratives, to effectively address
these socio-cultural dimensions of stigma. However,
these item-level patterns must be interpreted with
caution, as our descriptive analysis focuses primar-
ily on the upper extreme of the response spectrum
("strongly agree" responses), which potentially over-
simplifies the broader ordinal distribution of student
attitudes across the full Likert scale.
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This aligns with the findings of Marshall et al. (18),
who noted that working in HIV clinics enhanced
medical students’ knowledge and willingness to
support PLHIV. Similarly, the attitudes of both
students and healthcare personnel may be sig-
nificantly influenced by their direct clinical expe-
riences. Tavakoli et al. (10), in a study evaluating
400 healthcare professionals in Iran, revealed that
personnel working in voluntary HIV counseling and
testing centers exhibited the lowest stigma scores.
Furthermore, previous clinical experience in pro-
viding care for PLHIV was independently linked
to reduced stigmatization (10). These findings are
consistent with our observation that active involve-
ment in the clinical management of HIV/AIDS may
be associated with more favorable professional atti-
tudes and lower discriminatory tendencies.

Our research indicates that while the IDCM clerk-
ship is associated with positive outcomes, addi-
tional strategies may be necessary to facilitate
a more profound shift in student attitudes. Peer
education may represent a potential strategy in
this context. Previous studies among various youth
cohorts have demonstrated that peer-led interven-
tions significantly improve attitudes toward HIV/
AIDS (19-22). For instance, a Turkish study found
that education provided by peer counselors not
only increased knowledge levels but also fostered
more positive attitudes among nursing students
(19). Furthermore, Ergene et al. (22) demonstrated
in a controlled study that peer education was more
effective than traditional academic teaching in pro-
moting favorable attitudinal changes. Integrating
peer-led discussion groups or mentorship programs
within the medical curriculum could help bridge
the gap between formal clinical instruction and the
reshaping of personal values.

Beyond traditional clerkship rotations, interactive
educational formats have also proven effective in
reducing stigma. For instance, Machowska et al. (23)
demonstrated that a multimodal workshop—utiliz-
ing animated videos and interactive discussions—
led to significant improvements in both knowledge
and attitudes, particularly among medical stu-
dents. This suggests that incorporating diverse
pedagogical tools into the medical curriculum can
complement clinical training, thereby enhancing

This work is licensed under a Creative Commons Attribution-NonCommercial 4.0 International License.
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attitudinal change and reinforcing the educational
outcomes associated with the IDCM clerkship.

Multiple linear regression analysis further identified
completion of the IDCM clerkship as independently
associated with higher knowledge and attitude
scores. Interestingly, it also identified female sex
and a higher paternal education—a variable rarely
highlighted in existing literature—as significant
predictors of positive attitudes. While some pre-
vious medical studies have reported no sex-based
differences, our findings align with broader psycho-
logical research suggesting that women generally
demonstrate higher empathy and a greater ten-
dency to challenge social prejudices (10,11,24,25).

Furthermore, the high regression coefficients
observed for paternal education suggest an asso-
ciation between family educational background
and attitudes toward HIV/AIDS. The association
between paternal education and positive atti-
tudes—a finding that remained significant after
adjustment for other variables in our regression
model—suggests that students' sociocultural back-
grounds may contribute to the development of
professional values alongside formal medical edu-
cation. However, given the cross-sectional nature of
our study, this relationship should be interpreted
as an association rather than causation. It is plau-
sible that families with higher educational attain-
ment foster critical thinking and empathy, which in
turn may predispose students to challenge societal
prejudices, including those related to HIV. These
findings warrant further validation through longi-
tudinal studies with larger, more diverse cohorts.

Our observations align with recent national litera-
ture highlighting the ongoing systemic challenge
of HIV-related stigma among healthcare trainees
and practicing healthcare professionals in Turkiye.
Recent studies conducted across various Turkish
university hospitals consistently report that even
when foundational medical knowledge is relatively
high among resident physicians, interns, and nurses,
biased attitudes, particularly regarding occupational
transmission risks and casual social contact, are fre-
quently documented. For instance, Turkoglu Yilmaz
et al. (26) demonstrated that a significant propor-
tion of resident physicians harbored reservations
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regarding surgical interventions and social interac-
tions with PLHIV; this finding is consistent with the
persistence of concerns related to personal judg-
ments and social contact. Similarly, Ozcelik et al.
(27) identified stigma within clinical settings as a pri-
mary barrier to healthcare access in Tirkiye, noting
that this phenomenon often correlates with reports
of limited practical experience during undergraduate
education. Furthermore, the observation by Akdemir
Kalkan et al. (28) that younger healthcare workers
may report higher anxiety regarding casual contact
compared to their more experienced colleagues is
consistent with our findings that the post-clerkship
period is significantly associated with higher scores
in professional values and distinct anxiety patterns.

The roots of these prejudices among healthcare
professionals may be closely linked to structural
gaps in medical and dental curricula. A recent
study by Bahadir et al. (29) among medical interns
revealed that 44.1% of participants did not feel a
professional responsibility to treat PLHIV, 25.1%
preferred not to work with these patients if given a
choice, and 26.4% believed that physicians possess
a legal right to refuse treatment based solely on
a patient's HIV-positive status. In the same study,
male sex and higher levels of religiosity were iden-
tifled as factors exacerbating discriminatory atti-
tudes, whereas participation in extracurricular HIV
trainings (such as on-governmental organization
activities or seminars) acted as a mitigating fac-
tor; these findings further support our conclusions
regarding the importance of the content and scope
of HIV education. In fact, Koseoglu Ornek et al.
(30) demonstrated that persistent misconceptions
regarding transmission routes among physicians
and nurses in hospital settings may contribute to
fear-based stigma. More importantly, their finding
that higher educational attainment or longer pro-
fessional tenure is not invariably associated with
lower stigma levels reinforces our argument that
healthcare education must extend beyond theo-
retical knowledge transfer and be structured to
address core values and stereotypes actively.

Similar avoidance and stigmatizing behaviors
emerge as a widespread concern within the field of
dentistry. A review of the literature indicates that
both dental students (31) and practicing dentists
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(32) exhibit gaps in contemporary HIV-related
knowledge—particularly concerning modern para-
digms such as the “Undetectable = Untransmitta-
ble” (U = U) principle—and this gap may contribute
to reluctance to provide care to PLHIV. This situa-
tion suggests that the principle of standard infec-
tion control precautions (standard precautions),
which necessitates applying the same infection
control measures to all patients regardless of their
infection status, may not be fully internalized by
some dental professionals.

When positioning our results within this current
national framework, it becomes evident that struc-
tured and standardized clinical rotations, such as the
IDCM clerkship, serve as critical educational instru-
ments. These clerkships are essential not only for
addressing theoretical knowledge gaps but also for
potentially reducing documented trends of health-
care-related stigma and discrimination in Turkiye.
Our study is grounded in a well-defined methodolog-
ical framework, encompassing different academic
stages, a pretest-posttest assessment structure, and
a sample size determined by power analysis. Multi-
variate regression and effect size analyses further
strengthen the interpretation of our findings.

However, several limitations must be acknowl-
edged. The cross-sectional design precludes the
longitudinal monitoring of individual-level changes,
and the study may be subject to social desirability
bias and the single-center nature of the research,
which may limit the generalizability of the results.
Additionally, although the scales were previously
validated for the target population, internal consis-
tency metrics (such as Cronbach’s a) were not com-
puted specifically for the current sample, which
represents a psychometric limitation. Furthermore,
while we identified paternal education as a signif-
icant correlate of positive attitudes, the cross-sec-
tional design precludes establishing causality or
directionality in this relationship. Unmeasured
familial or socioeconomic factors may confound
the observed association. The voluntary nature of
participation may have introduced selection bias,
as students with a pre-existing interest in HIV/AIDS
or more progressive attitudes might have been
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more likely to respond. This could lead to an over-
estimation of the overall knowledge and positive
attitude levels within the student body. Another
limitation concerns the presentation of item-level
attitude data. While total scores were analyzed
using the full ordinal range of the Likert scale, the
item-level reporting in Table 4 focuses on “strongly
agree” responses to highlight the most distinct dif-
ferences between cohorts. This approach deliber-
ately reduces the ordinal response spectrum, which
may oversimplify the distribution of responses
across the five-point scale. Readers must keep this
limitation in mind, as the item-level interpretations
do not reflect shifts across the entire spectrum of
agreement or disagreement, but rather represent
distinct variations at the highest threshold of posi-
tive attitude. We recognize that several items in the
attitude scale utilize “legacy” terminology that may
be perceived as stigmatizing or insensitive by con-
temporary clinical standards. However, to preserve
the validity of the standardized instrument and
ensure the comparability of our results with previ-
ous national data, the original wording was main-
tained. We acknowledge that such phrasing might
have inadvertently influenced how participants
perceived or reacted to certain questions. This high-
lights the urgent need for the development and val-
idation of updated HIV-related stigma scales that
reflect modern, person-centered language in future
medical education research.

In conclusion, completion of the IDCM clerkship
was independently associated with significantly
higher HIV/AIDS knowledge scores among medical
students; however, the differences observed across
cohorts suggest that differences in professional
attitudes do not strictly parallel cognitive scores.
These findings indicate that curriculum design at
later stages may benefit from additional psychoso-
cial and ethical components alongside biomedical
training. Medical knowledge may be insufficient to
dismantle deeply rooted social prejudices. There-
fore, medical education should aim to integrate
biomedical facts with psychosocial and ethical
components to support the development of com-
passionate healthcare professionals.

This work is licensed under a Creative Commons Attribution-NonCommercial 4.0 International License.
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