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Background: Human immunodeficiency virus (HIV), the agent responsible for acquired immunodeficiency syn-
drome, remains a worldwide public health problem. Therefore, this study aimed to assess Portuguese healthcare 
students’ knowledge of HIV, identify risk behaviors for HIV transmission, and assess the frequency of HIV testing 
and its dissemination by general practitioners.
Methods: A cross-sectional observational study was conducted using an anonymous questionnaire published on-
line. The questionnaire was administered to Portuguese healthcare students who voluntarily agreed to participate 
in the study after clarifying its objectives and procedures.
Results: Most students were aware of the three main HIV transmission routes; however, 66.3% were unaware of the 
level A recommendation for HIV screening in adolescents and adults. In addition, 59.6% of the students were never 
informed by their general practitioner about HIV screening tests or risk behaviors for HIV transmission. Of the 
sample, 78.9% had never been tested for HIV infection. Of the 74.6% of sexually active students, 82.0% had or had 
already had unprotected sex (without a condom). Men showed riskier sexual behaviors than women. None of the 
inquiries reported intravenous drug use, and most students (69.9%) never shared personal objects.
Conclusion: General practitioners and awareness campaigns need to alert and disseminate HIV screening tests. 
Sexual health and risk behaviors should be addressed more frequently in schools to educate this population be-
cause prevention is the best strategy against HIV transmission/contraction.
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INTRODUCTION

Human immunodeficiency virus (HIV), the causative agent responsi-

ble for acquired immunodeficiency syndrome (AIDS), remains a pub-

lic health problem worldwide. By 2020, statistics revealed that world-

wide and across all ages, there were 37.7 million people diagnosed 

with HIV, 1.5 million new HIV infections, and 680,000 deaths due to 

AIDS.1)

 The natural history of HIV infection is a reflection of the interaction 

between the host’s immune system and viral replication. It is charac-

terized by a gradual decrease in the TCD4+ lymphocyte count, with a 

progressive depletion of the host immune system cells.2) A confirmed 

case can be classified into one of five stages (0, 1, 2, 3, or unknown). 

Stage 0 is an acute viral infection, and stages 1, 2, and 3 are defined ac-

cording to the TCD4+ lymphocyte count (≥500, 200–449, and <200/

mm3, respectively). If the patient presents with an AIDS-defining ill-

ness, stage 3 is initially assigned, regardless of the TCD4+ lymphocyte 

count.3)

 The United States Preventive Services Task Force recommends that 

laboratory screening for HIV infection should be performed in all ado-

lescents and adults (recommendation level A).4) Similarly, according 

to the Portuguese guidelines, laboratory screening for HIV infection 

should be performed in all individuals aged 18 to 64 years (grade of 

recommendation I).5) The main goals of optimizing screening test pre-

scription in clinical practice are early diagnosis and treatment, imple-

menting measures to prevent HIV transmission to others, decreasing 

the number of HIV-infected newborns, and decreasing the stigma as-

sociated with testing.5)

 The current standard treatment is antiretroviral therapy (ART), 

which consists of a daily combination of three oral drugs: two nucleo-

side analog reverse transcriptase inhibitors and a third drug that can 

be an integrase inhibitor, a protease inhibitor, or non-nucleoside re-

verse transcriptase inhibitor.6)

 ART, when administered in the acute phase of the disease, prolongs 

the patient’s life expectancy and reduces the risk of HIV transmission 

to others.6) Despite the great advances in medicine that ART has 

brought, there is currently no cure for HIV infection or vaccine to pre-

vent it.7)

 The three main routes of HIV transmission are sexual, parenteral, 

and vertical. Sexual transmission prevails as the predominant 

route.8-10)

 HIV is transmitted through unprotected sex (without a condom) 

with HIV-infected individuals. Although all sexual practices carry an 

infection risk, unprotected anal sex carries a higher risk than unpro-

tected vaginal sex. Multiple sexual partners and short intervals be-

tween them, co-infection with other sexually transmitted infections 

(STI), and oral sex involving exposure to virus-infected semen, are also 

associated with an increased risk of infection.9,10)

 Intravenous drug use is another risk factor for HIV transmission ow-

ing to the sharing of contaminated needles or other equipment used 

to prepare these drugs. Parenteral transmission is also associated with 

sharing utensils that have been in contact with the virus, including 

personal items. There is still a risk of HIV transmission through blood 

transfusions or organ transplants in some countries9,10); however, in 

Portugal, this is practically nonexistent.11)

 HIV transmission is mainly associated with individual behaviors; 

however, it is not exclusive. Healthcare workers are at constant risk of 

HIV transmission when providing care to HIV-infected patients. 

Therefore, prevention depends crucially on public awareness cam-

paigns and the minimization of risk behaviors.12)

 Therefore, this study aimed to assess Portuguese healthcare stu-

dents’ knowledge about HIV infection, identify possible risk behaviors 

of this population that predispose them to HIV transmission, and as-

sess the frequency of conducting and disseminating the HIV screening 

test by their general practitioners (GP). This study also aims to raise 

awareness of this issue by promoting the self-reflection of each person 

so that they become aware of their behaviors and attempt to change 

them, demystifying the prejudices related to sexual health and HIV 

testing.

METHODS

1. Study Design and Procedures
This cross-sectional observational study was conducted based on a 

questionnaire released online. We emailed all the healthcare universi-

ties in Portugal requesting authorization and dissemination of the sur-

vey to students; however, many universities were not cooperative. 

Thus, the dissemination of the surveys was essentially carried out with 

the help of the students’ associations of the universities and through 

direct contacts who disseminated it through social media groups of 

Portuguese healthcare students. We collected the students’ answers 

between March and August 2021.

 This study was approved by the Ethics Committee of the Faculty of 

Medicine of the University of Coimbra (Comissão de Ética da ARS do 

Centro; CE-044/2021). 

 There are 55,000 healthcare students in Portugal. A significant sam-

ple for a 95% confidence interval and 5% margin of error would be 382 

participants. The questionnaire was administered anonymously, with 

all confidentiality measures regarding data collection and analysis un-

dertaken, and no personal data that could identify the person were re-

corded. After obtaining informed consent, the participants voluntarily 

completed the questionnaire. Data were stored in a database/re-

searcher file for subsequent analyses.

2. Selection of Participants
The study was aimed at healthcare students attending the first and 

second cycles, undergraduate, and integrated master’s degrees in Por-

tugal, who agreed to participate voluntarily in the study after being in-

formed about its objectives and procedures. We chose this sample be-

cause it is a young population that are future healthcare professionals, 

thus representing a group at higher risk of HIV transmission and who 

will play an important role in raising awareness about this matter.
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3. Data Collection: Instruments
For data collection, the participants completed a questionnaire. The 

questionnaire included identifying data such as age, sex, field of study, 

college, academic year in which the participant was at the time of the 

filling of the form, and previously attended courses. Personal data re-

garding sexual practices and orientation were also collected.

 Subsequently, there was a section on HIV screening, in which two 

subsections were on knowledge and risk behaviors for sexual and par-

enteral HIV transmission. Regarding vertical HIV transmission, only 

the students’ knowledge was assessed.

4. Statistical Analysis
Statistical analysis was performed using the IBM SPSS ver. 27.0 (IBM 

Corp., Armonk, NY, USA). The significance level α was set at 0.05; thus, 

for P<0.05, a statistically significant association was considered to exist 

between variables. The normality of the distribution of the continuous 

variables was analyzed using the Kolmogorov-Smirnov test. Continu-

ous variables were represented by their means and standard devia-

tions, and categorical variables by their relative (%) and absolute 

(number) frequencies. The chi-square (χ2) and Fisher’s exact tests, and 

the Mann-Whitney and Kruskal-Wallis tests were used to determine 

statistically significant differences between categorical and continuous 

variables, respectively, among students of different sexes, fields of 

study, and sexual orientations.

RESULTS

The sample consisted of 611 Portuguese health students: 79.5% were 

women, and 20.5% were men. The ages ranged from 18 to 43 years, 

with a mean age of 21.2±3.0 years. The participants were distributed 

between their first and sixth years of college, and 20.8% of the students 

had attended another course. The median number of years of school-

ing was 3.0±1.6. The distribution of the participants s by the area of 

study is shown in Table 1.

 Thirty-five percent of the students were studying in Coimbra, 20.9% 

in Lisbon, 9.7% in Oporto, 6.5% in Covilhã, 4.7% in Bragança, 4.3% in 

Table 1. Descriptive statistics of the sample’s study areas

No. (%)

Study area
   Biomedical laboratory sciences 1 (0.2)
   Biomedical pharmacy 1 (0.2)
   Dental medicine 57 (9.3)
   Dietetics and nutrition 3 (0.5)
   Gerontology 2 (0.3)
   Medicine 304 (49.8)
   Nursing 82 (13.4)
   Nutritional sciences 39 (6.4)
   Occupational therapy 4 (0.7)
   Oral hygiene 12 (2.0)
   Pharmaceutical biotechnology 1 (0.2)
   Pharmaceutical sciences 72 (11.8)
   Pharmacy 17 (2.8)
   Physiotherapy 9 (1.5)
   Prosthodontics 7 (1.1)
Total
   Medicine 304 (49.8)
   Other study area 307 (50.2)

Table 2. HIV screening test and dissemination of information regarding HIV by general practitioners

Question Total Medicine Other study area P-value

Total no. of students 611 304 307
Have you ever been approached by your general practitioner about HIV screening 
   test and/or risk behavior prevention?
      No 59.6 (364)
      Yes, about risk behavior prevention 26.0 (159)
      Yes, about the HIV screening test 1.6 (10)
      Yes, about both 12.1 (74)
      I don’t know/I don’t want to answer 0.7 (4)
Have you ever been tested for HIV? 0.744
      No 78.9 (482) 38.6 (236) 40.3 (246)
      Yes 20.1 (123) 10.6 (65) 9.5 (58)
      I don’t know/I don’t want to answer 1.0 (6) 0.5 (3) 0.5 (3)
Only students who did HIV test
      No. of students 123 65 58
      If yes, how many times have you been tested for HIV? 2.0±2.0 1.8±1.3 3.2±2.5 0.502
      If the previous answer was yes, why?
         Screening context 39.0 (48)
         Risky sexual contact 20.3 (25)
         Direct risk contact with blood and blood products 4.1 (5)
         I don’t know/I don’t want to answer 5.7 (7)
         Other reason 30.9 (38)

Values are presented as number, % (number), or mean±standard deviation, unless otherwise stated.
HIV, human immunodeficiency virus.



Bárbara Joana Alvarenga Carvalho, et al. • Knowledge and Risk Behaviors Regarding HIV Transmission38  www.kjfm.or.kr

https://doi.org/10.4082/kjfm.22.0012

Vila Nova de Famalicão, 4.1% in Leiria, 3.9% in Setúbal, 2.8% in Viana 

do Castelo, 2.6% in Braga, 2.3% in the Azores, 2.1% in Vila Real, and 

0.7% in Aveiro.

 Regarding sexual orientation, 88.5% of the participants were hetero-

sexual, 4.6% bisexual, 4.1% homosexual, and the remaining 2.8% were 

included in “other/I do not know/I do not want to answer.”

 Students were questioned about HIV testing and the dissemination 

of information about risk behavior prevention by the GP. The results 

are described in Table 2, which compare medical students with those 

from other healthcare fields. HIV testing was also compared between 

Table 3. HIV screening test among students with different sexual orientations

Question Heterosexual (n=541) Homosexual (n=25) Bisexual (n=28)
Other/I don’t know/I don’t 
want to answer (n=17)

P-value

Have you ever been tested for HIV? <0.001
   No 81.5 (441) 40.0 (10) 60.7 (17) 82.4 (14)
   Yes 17.4 (94) 60.0 (15) 39.3 (11) 17.6 (3)
   I don’t know/I don’t want to answer 1.1 (6) 0 0 0
If yes, how many times have you been tested for HIV? 1.8±2.0 2.9±2.0 2.4±1.6 1.3±0.6 0.036

Values are presented as % (number) or mean±standard deviation, unless otherwise stated. The bold type is considered statistically significant.
HIV, human immunodeficiency virus.

Table 4. Knowledge about HIV transmission and screening among areas of study

Question
Medicine 
(n=304)

Other study area 
(n=307)

P-value
Total 

(n=611)

The recommendation level for HIV screening in adolescents and adults is A? 0.010
      No 11.5 (35) 4.9 (15) 8.2 (50)
      Yes 25.7 (78) 25.4 (78) 25.5 (156)
      I don’t know 62.8 (191) 69.7 (214) 66.3 (405)
Do multiple sexual partners increase the risk of HIV infection? 0.061
      No 1.0 (3) 3.9 (12) 2.5 (15)
      Yes 97.7 (297) 94.5 (290) 96.1 (587)
      I don’t know 1.3 (4) 1.6 (5) 1.5 (9)
Is there risk of HIV transmission through oral sex? 0.035
      No 8.6 (26) 6.5 (20) 7.5 (46)
      Yes 84.2 (256) 80.1 (246) 82.2 (502)
      I don’t know 7.2 (22) 13.4 (41) 10.3 (63)
Can sexually transmitted infections increase the risk of HIV co-infection? 0.004
      No 2.6 (8) 4.6 (14) 3.6 (22)
      Yes 79.3 (241) 67.4 (207) 73.3 (448)
      I don’t know 18.1 (55) 28.0 (86) 23.1 (141)
Is there risk of HIV transmission through personal utensils (toothbrush, razors…) that 
   have been in contact with blood containing HIV virus?

0.041

      No 8.2 (25) 4.2 (13) 6.2 (38)
      Yes 91.8 (279) 95.8 (294) 93.8 (573)
Does sharing needles, syringes, distilled water, or other equipment used to prepare 
   illicit drugs for injection increase the risk of HIV infection?

0.001

      No 0.3 (1) 1.3 (4) 0.8 (5)
      Yes 99.7 (303) 94.8 (291) 97.2 (594)
      I don’t know 0 3.9 (12) 2.0 (12)
Is there risk of HIV transmission through blood transfusions or organ transplantation 
   in Portugal?

0.003

      No 60.2 (183) 46.9 (144) 53.5 (327)
      Yes 19.4 (59) 23.1 (71) 21.3 (130)
      I don’t know 20.4 (62) 30.0 (92) 25.2 (154)
Is there risk of HIV transmission from mother to child during pregnancy in infected 
   pregnant women?

0.289

      No 4.9 (15) 4.6 (14) 4.7 (29)
      Yes 88.5 (269) 85.3 (262) 86.9 (531)
      I don’t know 6.6 (20) 10.1 (31) 8.3 (51)

Values are presented as % (number), unless otherwise stated. The bold type is considered statistically significant.
HIV, human immunodeficiency virus.
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participants of different sexual orientations. The results are presented 

in Table 3.

 Students’ knowledge regarding the main routes of HIV transmission, 

risk behaviors that may predispose them to infection, and HIV screen-

ing test recommendations are described in Table 4. The results were 

compared between medical students and those from other healthcare 

fields.

 We analyzed students’ risk behaviors that predetermined an in-

creased risk of contracting or transmitting HIV sexually. No significant 

differences were found between medical students and those from oth-

er healthcare fields. Differences between men and women are shown 

in Table 5.

 STI contraction was significantly associated with sexual orientation 

(P<0.001). We found that 22.7% of homosexual individuals contracted 

STI, as opposed to only 2.5% of heterosexual individuals. The frequen-

cy at which students have unprotected sex (without condoms), either 

without or under the influence of alcohol and/or drugs, is shown in 

Figure 1A and B, respectively.

 Similar to the previous table, we identified the students’ risk behav-

iors that predisposed them to parenteral transmission/contraction of 

Table 5. Sexual risk behaviors among students of different genders

Question Total Male Female P-value

Have you ever had sexual intercourse? <0.001
   No. of students 611 125 486
   No 25.4 (155) 12.8 (16) 28.6 (139)
   Yes 74.6 (456) 87.2 (109) 71.4 (347)
   Age at first sexual intercourse (y) 17.3±1.8 17.4±2.1 17.2±1.7 0.611
Only students who have had sexual intercourse
   No. of students 456 109 347
   How many sexual partners have you had so far? <0.001
      1 Partner 37.5 (171) 16.5 (18) 44.1 (153)
      2–3 Partners 34.4 (157) 38.5 (42) 33.1 (115)
      >3 Partners 25.4 (116) 39.4 (43) 21.0 (73)
      I don’t know/I don’t want to answer 2.6 (12) 5.5 (6) 1.7 (6)
   What is the time interval between the last 2 sexual partners?
      Less than 1 week 2.9 (13) 6.4 (7) 1.7 (6) <0.001
      Between 1 month and 1 week 5.3 (24) 8.3 (9) 4.3 (15)
      Between 1 month and 1 year 28.7 (131) 42.2 (46) 24.5 (85)
      More than a year ago 22.8 (104) 20.2 (22) 23.6 (82)
      I have only had 1 sexual partner 37.3 (170) 16.5 (18) 43.8 (152)
      I don’t know/I don’t want to answer 3.1 (14) 6.4 (7) 2.0 (7)
   Do you have or have you ever had unprotected sex (without a condom)?
      No 17.3 (79) 16.5 (18) 17.6 (61) 0.596
      Yes 82.0 (374) 83.5 (91) 81.6 (283)
      I don’t know/I don’t want to answer 0.7 (3) 0 0.9 (3)
   Have you ever had sex under the influence of alcohol and/or drugs?
      No 53.3 (243) 41.3 (45) 57.1 (198) 0.010
      Yes, under the influence of alcohol 34.0 (155) 39.4 (43) 32.3 (112)
      Yes, under the influence of drugs 0 0 0
      Yes, under the influence of both 11.4 (52) 18.3 (20) 9.2 (32)
      I don’t know/I don’t want to answer 1.3 (6) 0.9 (1) 1.4 (5)
   Have you ever contracted a sexually transmitted infection?
      No 91.2 (416) 90.8 (99) 91.4 (317) 0.075
      Yes 3.5 (16) 6.4 (7) 2.6 (9)
      I don’t know/I don’t want to answer 5.3 (24) 2.8 (3) 6.1 (21)
Only students who have ever had unprotected sex (without condoms)
   No. of students 374 91 283
   What type of unprotected sex have you experienced?
      Oral sex 82.1 (307) 93.4 (85) 78.4 (222) 0.001
      Vaginal sex 88.5 (331) 74.7 (68) 92.9 (263) <0.001
      Anal sex 23.0 (86) 40.7 (37) 17.3 (49) <0.001
   In what context did you have unprotected sex?
      Relational partner 94.1 (352) 89.0 (81) 95.8 (271) 0.017
      Occasional partner 17.1 (64) 33.0 (30) 12.0 (34) <0.001
      Other 1.1 (4) 0 1.4 (4) 0.576

Values are presented as number, % (number), or mean±standard deviation, unless otherwise stated. The bold type is considered statistically significant.
HIV, human immunodeficiency virus.
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HIV infection. No significant differences were found between medical 

students and those from other healthcare fields. The differences be-

tween women and men are presented in Table 6.

 Ninety-nine percent of the inquired patients denied intravenous 

drug use, and the remaining 0.3% did not want to answer the question. 

Since there were no affirmative answers regarding the consumption of 

illicit drugs by injection, no answers were obtained for the following 

questions about this route of transmission. We also quantified the stu-

dents’ fear of HIV contraction/transmission using a scale from 1 to 4, 

with 1 meaning “not afraid” and 4 meaning “very afraid,” and com-

pared these results between men and women. The results are present-

ed in Table 7.

DISCUSSION

HIV continues to be a public health problem; therefore, training and 

raising awareness among college healthcare students on this subject is 

extremely important.

 This study showed that only 20.1% of the students had ever been 

tested for HIV. In addition, 59.6% of the students had never been ap-

proached by their family doctors about the test or risk behaviors for vi-

rus transmission. However, among the students tested for HIV, the 

main reason for testing was screening (39.0%). Similar studies involv-

ing university students support these results, such as those of Nkwonta 

and Harrison13) in 2021, in which only 8% of students had ever been 

tested for HIV, and Lin et al.14) in 2017, in which most students had 

never been tested for HIV, despite maintaining risky sexual behaviors.

 In Europe, GPs can greatly contribute to the early detection of HIV; 

however, there are evidences of multiple missed diagnostic opportuni-

ties.15) Several barriers to HIV testing among GPs were identified by 

Deblonde et al.,15) including lack of sexual health communication 

skills, lack of knowledge about the screening recommendations and 

epidemiological specifics of HIV, and lack of experience in communi-

cating the test results.

 HIV testing was significantly associated with sexual orientation 

(P<0.001), particularly in homosexual and bisexual students. In line 

with the present study, Caldeira et al.16) in 2012 also concluded that 

HIV testing is more prevalent among non-heterosexual college stu-

dents.

 In October 2019, HIV self-testing was introduced in Portugal and is 

currently available in pharmacies. This can be a solution to increase 

HIV testing, especially for those who wish to do so anonymously, given 

the stigma associated with testing.17)

 Recent studies have revealed that healthcare workers in developed 

countries lack knowledge about HIV, especially regarding transmis-

sion routes and treatment, which may contribute to the development 

of a stigmatized view that is detrimental to the quality of care for these 

patients.18)
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 This study assessed the knowledge regarding HIV transmission 

routes in healthcare students who are future healthcare professionals, 

and also screened these students. Most students had sound knowl-

edge regarding the three main transmission routes, as previously 

found in other studies involving university students.19-22) However, 

medical students had significantly lower knowledge regarding HIV 

transmission through personal utensils (P=0.041) than students from 

other healthcare fields. In contrast, knowledge of the increased risk of 

HIV transmission through oral sex (P=0.035), co-infection by STIs 

(P=0.004), and sharing needles or other equipment used to prepare il-

licit drugs for injection (P=0.001) was notably higher in medical stu-

dents.

 In contrast to the students’ good understanding of the transmission 

routes, this study showed that 66.3% of students did not know the level 

A recommendation for HIV screening in adolescents and adults. The 

proportion of students from other healthcare fields who did not know 

the screening recommendation level was significantly higher than that 

of medical students (P=0.010). This fact may explain, to date, the low 

rates of HIV testing among healthcare students (20.1%) and may put 

its application to future patients of medical students at risk.

 Despite the good general knowledge of the participants of this study, 

this was not necessarily reflected in good sexual practice. Of the 74.6% 

of sexually active students, 82.0% reported having or having had un-

protected sex (without a condom), a fact corroborated by several stud-

ies on college students, including Stutts et al.,20) in which only 24.6% of 

college students reported using condoms during sexual intercourse. 

Although 33.4% of students reported that they rarely had unprotected 

sex, 31.6% and 15.8% of them admitted to having unprotected sex al-

most always and always, respectively.

 Most students (53.3%) had never had sexual intercourse under the 

influence of alcohol and/or drugs, and of those who had (34.0% under 

alcohol and 11.4% under both), 28.2% reported that sexual intercourse 

was not unprotected or that it was rare (22.8%). Thus, there was no in-

crease in the frequency of unprotected sexual intercourse under the 

influence of alcohol and/or drugs. These results can be explained by 

Cooper,23) who found that alcohol consumption is significantly associ-

ated with an increase in risky sexual behaviors, such as being associat-

ed with multiple sexual partners and occasional partners, but is not di-

Table 6. Risk behaviors among students of different genders that predispose to HIV parenteral transmission

Question Total Male Female P-value

Have you ever shared personal utensils (toothbrush, razors...)? 0.580
   No. of students 611 125 486
   No 69.9 (427) 72.8 (91) 69.1 (336)
   Yes 29.0 (177) 25.6 (32) 29.8 (145)
   I don’t know/I don’t want to answer 1.1 (7) 1.6 (2) 1.0 (5)
Only students who have ever shared personal utensils
   No. of students 177 32 145
   If yes, with whom?
      Family 72.9 (129) 68.8 (22) 73.8 (107) 0.561
      Relational partner 38.4 (68) 37.5 (12) 38.6 (56) 0.906
      Friends 28.8 (51) 25.0 (8) 29.7 (43) 0.599
      Acquaintances 1.1 (2) 3.1 (1) 0.7 (1) 0.330
      Occasional partner 0.6 (1) 0 0.7 (1) >0.999
   If yes, how often? 0.888
      Rarely 65.0 (115) 71.9 (23) 63.4 (92)
      Occasionally 26.6 (47) 21.9 (7) 27.6 (40)
      Very often 5.1 (9) 3.1 (1) 5.5 (8)
      Always 2.8 (5) 3.1 (1) 2.8 (4)
      I don’t know/I don’t want to answer 0.6 (1) 0 0.7 (1)

Values are presented as number or % (number), unless otherwise stated.
HIV, human immunodeficiency virus.

Table 7. Fear of contracting/transmitting HIV among students of different genders

Question Total (n=611) Male (n=125) Female (n=486) P-value

Are you afraid of contracting/transmitting an infection/disease transmitted through 
sexual intercourse regardless of whether or not you have unprotected sex?

2.9±1.0 2.7±1.0 2.9±1.0 0.072

Are you afraid of HIV transmission/contraction through injecting drugs regardless of 
whether you have ever injected drugs or not?

3.1±1.2 3.0±1.3 3.1±1.3 0.851

Are you afraid of HIV transmission/contraction through personal utensils regardless of 
whether you have ever shared these tools or not?

2.7±1.1 2.5±1.1 2.7±1.1 0.039

Values are presented as mean±standard deviation, unless otherwise stated. The bold type is considered statistically significant.
HIV, human immunodeficiency virus.
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rectly related to an increase in unprotected sexual intercourse. How-

ever, other studies defy these conclusions, proving that college stu-

dents under the influence of alcohol and/or drugs are more likely to 

have unprotected sexual intercourse.21,24)

 The number of sexually active male students was higher than that of 

female students (P<0.001). Men had a higher number of sexual part-

ners (P<0.001) and a shorter interval between two consecutive part-

ners than women (P<0.001). Men were also more likely to have sex un-

der the influence of alcohol and/or drugs than women (P=0.010). Men 

practiced more unprotected oral (P<0.001) and anal (P<0.001) sex and 

more often with occasional partners (P<0.001) than women. Women 

engaged in significantly more unprotected vaginal sex (P<0.001) and 

relational partners (P=0.017) than men. Previous studies have also 

proven that male college students have a higher overall propensity for 

risky sexual behaviors.25) According to Munoz-Silva et al.26) in 2009, fe-

male college students have more unprotected sex with relational part-

ners than male students, which is in agreement with the findings of the 

present study. The low use of condoms can be justified by the results 

of other studies that have revealed that women in Europe who are sex-

ually active in stable relationships tend to use the pill as a contracep-

tive method.27)

 Only 3.5% of students reported having contracted an STI. Further-

more, the occurrence of these infections was significantly associated 

with sexual orientation (P<0.001), particularly among homosexual in-

dividuals. Shover et al.28) in 2018 analyzed the disparities between sex-

ual orientation in the incidence of HIV and other STIs. They concluded 

that the highest incidence of STIs (35.0%) was among homosexual and 

bisexual males.

 None of the inquired participants reported intravenous drug use, 

and most students (69.9%) never shared personal utensils, which is in 

agreement with their knowledge about this transmission route. Stu-

dents who shared personal utensils (29.0%) did so rarely (65.0%) or 

with family members (72.9%). Even so, in 2021, the European Report 

on Drugs revealed that Portugal ranks fifteenth in Europe regarding 

the diagnosis of HIV infection related to injecting drug use, with 1.6 

cases per a million inhabitants.29)

 Students had a mean score greater than two on all three questions 

regarding fear of contracting or transmitting HIV infection sexually 

and parenterally. This is reflected in the students’ behaviors towards 

parenteral transmission but not in their sexual behaviors. In contrast, 

Inungu et al.22) in 2009, reported that most students (86.8%) do not 

consider themselves at risk of HIV infection, which could justify the 

low rates of HIV testing. In the present study, students showed fear of 

HIV contraction/transmission, which does not justify the low percent-

ages of HIV testing.

 One of the limitations of this study was that the questionnaire was 

not uniformly disseminated to account for the entire population, both 

in terms of the study area and different regions of the country.

 Students voluntarily participated in this study, which caused a vol-

untarism bias. Participants’ answers may not correspond to their actu-

al behavior, which causes a social desirability bias. Similarly, the as-

sessment of students’ knowledge was done through simple questions, 

the answers of which were easily found online; thus, the answers may 

not correspond to the actual knowledge of the students.

 A strength of this study is that 79.5% of the participants were wom-

en, a percentage close to the sex distribution of the target population, 

since approximately 77.7% of students in healthcare courses in Portu-

gal are women.30)

 Another aspect worth highlighting is that, throughout the question-

naire, the option “I do not know/I do not want to answer” was always 

present to respect each participant’s privacy whenever they did not 

feel comfortable answering.

 To the best of our knowledge, there are no studies on this topic, at 

least among Portuguese healthcare students, and the present study 

provides original data on this theme. This study addresses issues that 

still carry much stigma in society. Given the enormous importance of 

sexual health, and since HIV is a public health problem, this study may 

open doors to future studies in this area.

 In conclusion, it is essential for GPs and awareness campaigns to 

alert and disseminate HIV screening tests. Sexual health and risk be-

haviors should be addressed more frequently in schools to educate 

healthcare students. It is important to raise awareness among students 

and future healthcare professionals since prevention is the best strate-

gy against HIV transmission/contraction. GPs can and should play a 

more active role in disseminating and prescribing HIV screening tests, 

as well as in alerting individuals to risk behaviors that predispose them 

to HIV transmission.
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