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Determining and Improving Healthcare Students’  
Knowledge and Attitudes About HIV/AIDS:  
A Pretest-Posttest Quasi-Experimental Study 
Sağlık Öğrencilerinin HIV/AIDS Konusundaki  
Bilgi ve Tutumlarının Tespiti ve Geliştirilmesi:  
Ön Test-Son Test Yarı Deneysel Çalışma 
     Esma GÖKÇEa,     Demet ÖZERa 
aToros University Vocational School of Health Services, Department of Medical Services and Techniques, Mersin, Türkiye 
 
The study id partially presented as a summary orally in International Health Services Congress in November 21-22, 2023, Toros University, Mersin, Türkiye.

ABS TRACT Objective: This study aimed to assess and enhance the 
knowledge and attitudes of healthcare students regarding Human Im-
munodeficiency Virus (HIV)/Acquired Immunodeficiency Syndrome 
(AIDS) and, evaluate the impact of educational interventions on these 
variables. Material and Methods: This quasi-experimental study, con-
ducted from January to July 2023, followed a pretest-posttest design, 
with 126 students enrolled in a university’s vocational school of health 
services Data were collected using a “Personal Information Form” and 
“the AIDS Knowledge and Attitude Scales”. The students received in-
person training from expert clinicians and were provided with a 
brochure designed by researchers. Data were collected at 2 points: be-
fore training (pretest) and after training (posttest). Results: The 
HIV/AIDS knowledge and attitude levels of healthcare students par-
ticipating in the study were found to be at an intermediate level prior to 
the training, with a statistically significant increase observed in these 
levels following the training (p<0.001). Furthermore, a positive, albeit 
weak and statistically significant correlation was observed between the 
knowledge and attitude levels before (p=0.012) and after (p=0.010) the 
training. Conclusion: These findings highlight the need to improve 
HIV/AIDS-related knowledge and attitudes among healthcare students. 
The educational intervention proved to be effective, leading to signifi-
cant improvements in both domains. Moreover, an increase in knowl-
edge positively affected attitudes. 
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ÖZET Amaç: Bu çalışmanın amacı, sağlık öğrencilerinin İnsan Bağı-
şıklık Yetmezliği Virüsü [Human Immunodeficiency Virus (HIV)]/ Edi-
nilmiş İmmün Yetersizliği Sendromu [Acquired Immunodeficiency 
Syndrome (AIDS)] ile ilgili bilgi ve tutumlarını değerlendirmek, geliş-
tirmek ve bu değişkenler üzerindeki eğitsel müdahalelerin etkisini ince-
lemektir. Gereç ve Yöntemler: Araştırma, Ocak-Temmuz 2023 tarihleri 
arasında bir üniversitenin sağlık hizmetleri meslek yüksekokulunda öğ-
renim gören 126 öğrencinin katılımıyla, ön test-son test yarı deneysel 
modele göre yürütülmüştür. Veri toplamada “Kişisel Bilgi Formu” ile 
“AIDS Bilgi ve Tutum Ölçekleri” kullanılmıştır. Öğrencilere uzman kli-
nisyenlerle birlikte yüz yüze eğitim ve araştırmacılar tarafından hazır-
lanan bilgilendirme broşürü verilmiştir. Veriler eğitim öncesi ön test, 
eğitim sonrası son test olacak şekilde 2 aşamada toplanmıştır. Bulgular: 
Araştırmaya katılan sağlık öğrencilerinin, HIV/AIDS bilgi ve tutum dü-
zeylerinin eğitim öncesi orta seviyede olduğu ve eğitimden sonra bu dü-
zeylerde istatistiksel olarak anlamlı artış olduğu tespit edilmiştir 
(p<0,001). Ayrıca yapılan korelasyonda bilgi ve tutum düzeyleri ara-
sında, eğitim öncesi (p=0,012) ile eğitim sonrasında (p=0,010) pozitif 
yönde, zayıf derecede ve istatistiksel olarak anlamlı ilişki tespit edil-
miştir. Sonuç: Bu bulgular, sağlık öğrencileri arasında HIV/AIDS ile 
ilgili bilgi ve tutumların geliştirilmesi gerektiğini vurgulamaktadır. Eğit-
sel müdahale, her iki alanda da önemli iyileşmelere yol açmış ve bilgi 
artışının tutumları olumlu yönde etkilediği görülmüştür. 
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Human Immunodeficiency Virus (HIV), first 
identified in 1981, is a pathogen that weakens the im-
mune system and leads to opportunistic infections 
and malignancies.1 As the disease with HIV as the 
causative agent, which was first described in immi-
grants coming to the USA, did not resemble the dis-
eases described in the literature, this new disease was 
defined as Acquired Immunodeficiency Syndrome 
(AIDS).2 Despite the estimated 41 million diagnosed 
cases worldwide, the disease claimed the lives of 
650,000 individuals in 2021 alone.3 In Türkiye, a total 
of 30,293 individuals diagnosed with HIV and 2,083 
patients diagnosed with AIDS were identified from 
1985, the year in which the first case was reported, 
until December 31, 2021. Of these, 45.6% were esti-
mated to have been transmitted through sexual inter-
course.4 Despite the clinical efficacy of antiretroviral 
therapy (ART), a cure for HIV infection remains elu-
sive.5 

Since treatment is not available for this disease, 
preventing its spread is considered the most impor-
tant factor. The highest-risk groups include homeless 
individuals, those who receive blood and blood prod-
ucts, individuals who engage in risky sexual behav-
iors, substance users, and healthcare workers.6 
Students who will be participating in health services 
are of critical importance due to their role in protect-
ing themselves and others from contagion. They are 
also instrumental in preventing the spread of disease 
within the hospital environment, providing treatment 
and rehabilitation, and educating patients on their 
condition and treatment plan.7,8 

The opinions, knowledge, and attitudes of 
healthcare professionals have a significant influence 
on the opinions and health-related behaviors of indi-
viduals. A considerable body of research has been 
conducted to examine the attitudes of healthcare 
professionals towards patients with HIV/AIDS.8-12 
It has been observed that lack of knowledge about 
HIV/AIDS has a negative impact both on how pa-
tients are care and on the attitudes towards them and 
their families. Consequently, most studies have sug-
gested that healthcare professionals should be trained 
in this subject. Concurrently, studies have demon-
strated that education can effectively diminish stigma 
among healthcare professionals.11,12 

This study aimed to determine the knowledge 
and attitudes of university healthcare students who 
will become future health workers regarding 
HIV/AIDS. Also this study sought to determine 
whether there was an increase in knowledge and at-
titudes following training, and to ascertain whether 
there was a correlation between knowledge and atti-
tudes. 

STuDY QuESTIONS 
What is the current level of knowledge and atti-

tude of students in healthcare about HIV/AIDS? 

Will education about HIV/AIDS affect the cur-
rent level of knowledge and attitude of students in 
healthcare? 

Is there a relationship between the current level 
of knowledge and attitude of students in the health-
care regarding HIV/AIDS? 

 MATERIAL AND METHODS  

STuDY DESIGN 
The study was a pretest/posttest, one-group, quasi-ex-
perimental, and correlational. The study was conducted 
between January and July 2023 with students from a 
university’s vocational school of health services.  

The study population consisted of university stu-
dents and aimed to reach the whole population in the 
sample selection. Inclusion criteria required partici-
pants to be over 18 years old, willing to participate, 
and attend training. Students who did not answer all 
the questions completely and those who had a com-
munication disability were excluded. The final sam-
ple comprised 126 students who met the inclusion 
criteria to get included. The Strengthening the Re-
porting of Observational Studies in Epidemiology 
guidelines were followed in the reporting system for 
this study. 

DATA COLLECTION TOOLS  
The “Personal Information Form” and “AIDS 
Knowledge and Attitude Scales” were used to collect 
data for the study. 

Personal Information Form: This instrument, 
developed by the researcher based on a comprehen-
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sive review of pertinent literature, consisted of 11 
items. The questionnaire addressed sociodemo-
graphic characteristics of the participants, including 
age, gender, geographical region of residence, and in-
come level. Also, The personal information form in-
cluded questions that were not included in the AIDS 
knowledge and attitude scale. To assess their sexual-
ity-related characteristics, the instrument inquired 
about participants’ history of sexual experience, con-
dom use during initial sexual experience, frequency of 
condom utilization, history of sexually transmitted dis-
eases testing, and history of HIV/AIDS testing. Fur-
thermore, the questionnaire elicited information 
regarding sexually transmitted diseases with which the 
participants were familiar and the sources from which 
they acquired this knowledge.1,7,13,14 

AIDS Knowledge and Attitude Scales: The 
AIDS Knowledge Scale is used to measure the level 
of knowledge about AIDS. The knowledge scale con-
sisted of 3 sub-dimensions: routes of transmission (7 
items), prevention and general knowledge (9 items), 
and treatment (5 items). The knowledge scale has 21 
items. In the knowledge scale, participants were 
asked to choose one of the options “true”. “unde-
cided” and “false” for each item. The correct option 
receives “1 point”, while the incorrect and undecided 
options receive “0 points.” For reverse items, the 
scoring was also reversed, with the correct and unde-
cided options receiving “0” points and the incorrect 
option receiving “1” point. The scores obtained from 
the knowledge scale range from 0 to 21, with higher 
scores indicating a higher level of knowledge. To de-
termine the reliability of the knowledge scale, the 
Kuder-Richardson-20 (KR-20) coefficient was cal-
culated and the overall reliability was found to be 
0.76. The KR-20 coefficient of the first factor of the 
knowledge scale, transmission routes, was found to 
be 0.85, the second factor, general knowledge and 
prevention, was found to be 0.62, and the third factor, 
treatment knowledge, was found to be 0.63.1 In this 
study, the Cronbach’s Alpha coefficient of the AIDS 
knowledge scale was 0.80. 

The AIDS Attitude Scale was designed to deter-
mine situations related to personal interaction with a 
person with AIDS, the way they behave toward a per-
son with AIDS, and how they would behave in this 

situation if they were AIDS-positive. The attitude 
scale consists of 2 sub-dimensions: negative attitudes 
towards contact with people with AIDS (12 items) 
and stigma (5 items). The Attitude Scale contains 17 
items. On the attitude scale, participants rated on a 5-
point Likert scale and responded according to the op-
tions “strongly agree”, “agree”, “no opinion”, 
“disagree”, and “strongly disagree”. The categories 
listed were scored as “1, 2, 3, 4, 5” and the scoring of 
statements indicating negative attitudes was reversed. 
The scores obtained from the attitude scale vary be-
tween 17 and 85, with higher scores indicating more 
positive attitudes. Cronbach’s Alpha was calculated 
to determine the internal consistency of the attitude 
scale. The overall reliability of the attitude scale was 
found to be 0.90. The reliability of the negative atti-
tude factor of the attitude scale towards people with 
AIDS was found to be 0.91 and the reliability of the 
stigma factor was found to be 0.75.1 In this study, the 
Cronbach’s Alpha coefficient of the AIDS knowl-
edge scale was 0.81.  

DATA COLLECTION 
After obtaining research-related approval, the experts 
who participated in the training were identified, and 
the training date was scheduled. After necessary cor-
respondence with clinicians who were experts in their 
field, the training topics were determined through a 
meeting. Invitations to attend the training were sent to 
all the students via social media and communication 
tools. The training was held in the university confer-
ence room. Data were collected by the researcher by 
distributing the prepared forms to the students and 
giving them the necessary time to complete them. Be-
fore the training, a personal information form and 
AIDS knowledge and attitude scales were adminis-
tered. Then, the students were given face-to-face 
training with expert clinicians (“Infectious Diseases 
and Clinical Microbiology Physician”, “Non-Gov-
ernmental Organizations Voluntary Testing and 
Counseling Center Officer”, and “Obstetrics and Gy-
necology Nurse”) and an information booklet pre-
pared by the researchers. The training used 
audio-visual training techniques and lasted approxi-
mately 3 hours. Immediately after training, the AIDS 
Knowledge and Attitude Scale was re-administered. 
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Content of the Training: Topics include “What 
is HIV/AIDS: Definition, differences and develop-
ment of HIV and AIDS”, “History of HIV/AIDS: 
History and global impact of HIV/AIDS”, “Mode of 
Transmission: Information on how HIV can and can-
not be transmitted”, “Symptoms and Diagnosis: Early 
and late symptoms of HIV/AIDS, diagnostic meth-
ods”, “Treatments: Available treatment options, ART 
and how the drugs work”, “Prevention Strategies: 
Safe Sex, Condom Use, Prevention Techniques and 
the Importance of HIV Testing”, “Social and Psy-
chological Impact: The impact of HIV/AIDS on in-
dividuals and communities, dealing with stigma and 
discrimination”. 

STATISTICAL ANALYSIS OF DATA 
Data analysis was conducted using the SPSS 24.0 
(IBM, Armonk, NY, USA) software. For normally 
distributed data, the Paired Sample t-test (t-table 
value) was employed to compare 2 dependent 
groups. For non-normally distributed data, the 
Wilcoxon signed rank test (Z-score) was utilized for 
2 dependent groups. Spearman’s correlation coeffi-
cient was applied to assess the relationship between 
two quantitative variables without normal distribu-
tion. A p value of <0.05 was deemed statistically sig-
nificant. 

ETHICAL ASpECTS OF THE STuDY  
Permission for the study was secured from the re-
searcher who created the AIDS Knowledge and Atti-
tude Scales. The university where the research took 
place, along with its Ethics Committee for Non-In-
terventional Clinical Research (date: January 24, 
2023, no: 4), granted the necessary approvals. The 
study adhered to the principles of the Declaration of 
Helsinki. Additionally, verbal and written informed 
consent was obtained from students who agreed to 
participate, ensuring they were aware of their right to 
withdraw at any time and that their personal infor-
mation would remain confidential. 

 RESuLTS 
The mean age of the participants was 21.13±4.56 
years, with 73 (57.9%) aged ≤20 years. Among the 
total participants, 94 (74.6%) were female, 80 

(63.5%) grew up in the city, and 65 (51.6%) reported 
having a middle income level (Table 1). 

In terms of sexual experience, 101 participants 
(80.2%) reported that they had never engaged in sex-
ual experience, while 25 (19.8%) indicated that they 
had. Among those who had engaged in sexual expe-
rience, 14 (56%) reported the use of a condom during 
their initial sexual experience. However, 4 (16%) of 
the participants with sexual experience reported never 
using a condom, while 9 (36%) indicated infrequent 
condom use. Among these participants, 17 (68%) had 
never undergone testing for sexually transmitted dis-
eases, and 19 (76%) had never undergone testing for 
HIV/AIDS. The majority of participants (117 re-
spondents, 92.9%) were most familiar with HIV as a 
sexually transmitted disease. Furthermore, 59 partic-
ipants (46.8%) indicated that they had obtained in-
formation about HIV/AIDS from the internet, 57 
participants (45.2%) from conferences, and 56 par-
ticipants (44.4%) from school education (Table 2). 

The distribution and percentages of responses to 
the AIDS Knowledge and Attitude Scale questions in 
the pretest and posttest are presented in Table 3. 

The distribution of pretest and posttest scores for 
the AIDS Knowledge and Attitude Scale is provided 
in Table 4. There was a statistically significant dif-
ference between the pretest and posttest knowledge 
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Variable (n=126) n % 
Age [X±SD→21.13±4.56 (year)] 

≤20 73 57.9 
>20 53 42.1 

Gender 
Female 94 74.6 
Male 32 25.4 

Region of residence  
Countryside-village 9 7.1 
City 80 63.5 
Metropolitan 37 29.4 

Income level 
Low (Income is less than expenses) 28 22.2 
Middle (Income is equal to expenses) 65 51.6 
High (Income is greater than expenses) 33 26.2 

TABLE 1:  Distribution of sociodemographic characteristics  
related to the study.

SD: Standard deviaton.



scores (Z=-6.103; p<0.001), with posttest scores sig-
nificantly higher than pretest scores. Similarly, there 
was a significant improvement in attitude scores after 

the training (t=-3.712; p<0.001), with posttest atti-
tude scores being higher than those from the pretest 
(Table 4). 

Furthermore, a positive, though weak, statisti-
cally significant relationship was found between 
pretest knowledge and pretest attitude scores 
(r=0.224; p=0.012). This correlation persisted after 
the intervention, as posttest knowledge scores were 
positively correlated with posttest attitude scores 
(r=0.228; p=0.010), indicating that increased knowl-
edge was associated with more positive attitudes to-
wards HIV/AIDS (Table 5). 

 DISCuSSION 
Adolescence is a time for learning, where making 
healthy choices is crucial, particularly during the first 
sexual experience. Condom use at first intercourse is 
vital for young people, as it reduces the risk of sexu-
ally transmitted infections and promotes safer sexual 
practices.2,7 In this study, the rate of condom use at 
the first sexual experience was found to be 56%. In a 
study conducted by Sayar and Yarar, the rate of con-
dom use during the first sexual intercourse was 
73.01%, while in a study conducted by Bakır and 
Beji, it was 61.8%.13,14 This behavior may be related 
to protection from sexually transmitted diseases and 
unwanted pregnancy. 

When analyzing students’ knowledge of sexu-
ally transmitted diseases, HIV/AIDS was the most 
commonly known disease (92.9%). However, simi-
lar studies in the literature reported lower rates of 
HIV/AIDS awareness (48.7% and 38.5%).13,15 In this 
study, the primary sources of information about sex-
ually transmitted diseases were the Internet (46.8%), 
conferences (45.2%), and school education (45.2%). 
These findings may reflect young people’s frequent 
use of online resources and their ongoing engagement 
with formal education. In a study by Tu et al. in 
China, 41.5% of students believed sexual health ed-
ucation should begin in middle school, 56.8% in uni-
versity, and 57.2% suggested increasing the intensity 
of sex education in schools.16 Despite high awareness 
of HIV/AIDS in this study, the rate of HIV testing 
among students was found to be low (26%). HIV test-
ing, particularly during adolescence, is a critical step 
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Variable (n=126) n % 
History of sexual experience 

Yes 25 19.8 
No 101 80.2 

Condom use during initial sexual experience (n=25) 
Yes 14 56.0 
No 11 44.0 

Frequency of condom utilization (n=25) 
Nothing 4 16.0 
Rarely 9 36.0 
Sometimes 5 20.0 
Mostly 5 20.0 
Always 2 8.0 

History of sexually transmitted diseases testing (n=25) 
Yes 8 32.0 
No 17 68.0 

History of HIV/AIDS testing (n=25) 
Yes 6 24.0 
No 19 76.0 

The knowledged sexually transmitted diseases* 
Chlamydia 13 10.3 
HIV 117 92.9 
Fungal infections 44 34.9 
Gonorrhoea 16 12.7 
Syphilis 24 19.0 
Candida 4 3.2 
Hepatitis B 65 51.6 
Wart 66 52.4 

Where knowledged about HIV-AIDS is received* 
TV 43 34.1 
Conference 57 45.2 
Series/film 30 23.8 
Magazine 9 7.1 
Radio 1 0.8 
Family 10 7.9 
Friend 28 22.2 
Internet 59 46.8 
Book 15 11.9 
poster 5 4.0 
Brochure 13 10.3 
Newspaper 11 8.7 
School 56 44.4 
Health programmes broadcast on TV 28 22.2 
Health personnel 27 21.4 

TABLE 2:  Distribution of sexuality-related characteristics and 
knowledge of sexually transmitted diseases.

*More than one answer was given to the question and percentages were determined on 
a row basis according to the total number of samples. SD: Standard deviation.
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toward responsible health behavior and is recom-
mended to prevent the spread of sexually transmitted 
diseases.4,17 Therefore, increasing awareness and en-
couraging HIV testing among young people is essen-
tial. 

The posttest HIV/AIDS knowledge scores of the 
students in this study were significantly higher than 
their pretest scores, indicating the effectiveness of the 
education provided. Similarly, a randomized con-
trolled trial conducted in Shanghai reported increased 
knowledge among individuals who received educa-
tion on sexually transmitted diseases.18 A study in the 
Czech Republic also found a 15.5% increase in stu-
dents’ knowledge levels after training.19 Chi et al. 
demonstrated a significant improvement in sexual 
health knowledge including reproductive health, birth 
control, condom use, and HIV/AIDS following sex-
ual education.20 It is well established that a lack of 
knowledge can lead to negative emotions, such as 
fear of the unknown, and foster incorrect attitudes. 
Therefore, it is crucial for health students to be in-
formed about diseases they are at risk of transmitting. 
Many studies highlight the importance of education 

in improving knowledge and enhancing disease pre-
vention efforts.21,22  

The posttest HIV/AIDS attitude scores of the 
students were significantly higher than the pretest 
scores, indicating that the education provided led to 
positive changes in attitudes. This study also found a 
positive correlation between HIV/AIDS knowledge 
and attitude scores, showing that increased knowl-
edge resulted in more positive attitudes. A similar 
study reported that a sexual education program for 
university students effectively promoted positive sex-
ual attitudes.20 In a meta-analysis by Körük et al. it 
was found that protective behaviors against sexually 
transmitted diseases were directly proportional to 
knowledge levels, with an increase in knowledge 
leading to significant changes in attitudes and behav-
iors.23 Ribeiro et al. highlighted the issue of 
HIV/AIDS related stigma, stressing the importance 
of evaluating health students’ attitudes during the ed-
ucational process.24 Additionally, a systematic review 
by Sekoni et al. found that training for health students 
and professionals resulted in short-term improve-
ments in knowledge, attitudes, and practices regard-
ing the health needs of lesbian, gay, bisexual, and 
transgender individuals.25  

In a study conducted by Mohsen et al. among 
medical students, it was concluded that the group of 
students who had sufficient knowledge did not have 
negative attitudes towards HIV/AIDS.26 Contrary to 
the results of this study, there are also a few studies 
that show no change in attitudes when knowledge 
levels increased.27,28 However, data in the literature 
suggest that knowledge about HIV/AIDS increases 

AIDS Knowledge and Attitude Scale 
Knowledge scores Attitude scores 

Variable X±SD Median [minimum-maximum] X±SD Median [minimum-maximum] 
pretest 10.46±4.70 11.0 [0.0-21.0] 56.07±10.63 55,5 [29.0-85.0] 
posttest 13.59±4.74 15.0 [0.0-21.0] 59.58±11.39 58.5 [22.0-81.0] 
Statistical analysis*                                             Z=-6.103                                                                          t=-3.712 
probability                                                            p<0.001                                                                          p<0.001 

TABLE 4:  Comparison of pretest and posttest scores on the AIDS Knowledge and Attitude Scale.

*paired Sample-t test (t-table value) statistics were used to compare the measurement values of two dependent groups in data with normal distribution. “Wilcoxon” test  
(Z-table value) statistics were used to compare the measurement values of two dependent groups in data that do not have normal distribution. SD: Standard deviation.

AIDS Knowledge and Attitude Scale 
Pretest Posttest 

Correlation* Knowledge Scores Knowledge Scores 
Attitude scores r=0.224 r=0.228 

p=0.012 p=0.010 

TABLE 5:  Correlation of pretest and posttest scores on the 
AIDS Knowledge and Attitude Scale.

*Spearman correlation coefficient.
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with the provision of sexual education to students, 
that protective behaviors improve with the removal 
of fears caused by misinformation, and that health 
students may develop more positive behaviors toward 
people with the disease whom they will frequently 
encounter in the workplace.29-31 

LIMITATIONS 
The limitation of the study is that the research was 
conducted only on the students of the vocational 
school of health services. This research can only be 
generalized to the students within the scope of the re-
search. 

 CONCLuSION 
This study emphasizes the importance of increasing 
awareness about HIV/AIDS, a sexually transmitted 
disease, among university students. Accurate infor-
mation about HIV/AIDS is crucial for preventing its 
spread and supporting those affected. The study 
found that students’ knowledge and attitudes towards 
HIV/AIDS improved significantly after the provided 
training, with the increase in knowledge positively 
influencing their attitudes. Based on these findings, it 

is recommended that sexual health education, partic-
ularly regarding HIV/AIDS, be integrated into the 
curriculum for health students, and that seminars and 
conferences on the topic be expanded. 
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