
Problemy zakażeń

STRESZCZENIE

W Polsce, jak w wielu innych krajach, zakażenie 
HIV często rozpoznawane jest późno. Podjęto bada-
nia mające na celu określenie wiedzy i umiejętności 
diagnostycznych studentów medycyny niezbędnych 
do rozpoznawania zakażeń HIV. W latach 2004-2006 
studenci szóstego roku wydziału lekarskiego Uniwer-
sytetu Medycznego w Białymstoku proszeni byli o wy-
pełnienie anonimowej ankiety, w której zawarto pytania 
dotyczące dróg przenoszenia i przebiegu klinicznego 
zakażenia HIV. Choć ponad 50% studentów określiło 
swoją wiedzę dotyczącą HIV/AIDS jako dobrą lub bar-
dzo dobrą, to jednak nie potwierdzały tego odpowiedzi 
na dalsze pytania. Ponad 40% studentów twierdziło, iż 
nie ma takich objawów, które mogą lekarzowi pierwsze-
go kontaktu nasunąć podejrzenie zakażenia HIV. Zna-
cząca większość nie potrafiła wymienić nazw chorób 
wskaźnikowych AIDS. Poprawa zdrowia publicznego 
i jakości opieki nad osobami żyjącymi z HIV wymaga 
lepszej edukacji przyszłych lekarzy w zakresie proble-
mów związanych z HIV/AIDS, a także seksualnością 
człowieka i profilaktyką zakażeń przenoszonych drogą 
płciową.

ABSTRACT

In Poland, as in many other countries, HIV infec-
tion is often detected at a late stage. We conducted this 
study to determine if Polish medical students possess 
adequate HIV/AIDS knowledge and diagnostic skills 
needed to improve HIV detection and care in Poland. 
Between 2004 and 2006, sixth-year (senior) medical 
students at the Medical University of Bialystok were 
asked to complete an anonymous questionnaire with 
questions about HIV transmission route and clinical 
characteristics. Although more than 50% of student 
respondents estimated their knowledge of HIV/AIDS 
as good or very good, HIV/AIDS knowledge assess-
ment results did not support this self-reported level of 
proficiency. More than 40% of students answered that 
there are no symptoms associated with HIV infection 
that would make primary care physicians suspect the 
diagnosis. A significant majority of students could not 
name AIDS indicator diseases. To improve public health 
and quality of care for persons infected with HIV, it is 
necessary to better educate physicians-in-training about 
the clinical characteristics and transmission routes for 
HIV/AIDS, as well as approaches to discuss human 
sexuality and sexually transmitted infection prevention 
with patients. 
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DOES  the poor HIV/AIDS knowledge among medical students MAY 
contribute to late diagnosis?

Czy słaba wiedza studentów medycyny dotycząca HIV/AIDS może 
się przyczyniać do późnych rozpoznań?
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INTRODUCTION

The clinical course of HIV infection is characterized 
by an asymptomatic phase of 10 to 12 years. Because 
the symptoms and signs of primary HIV infection 
(acute retroviral syndrome) are nonspecific and disap-
pear irrespective of the management, infection is seldom 
diagnosed at this stage (1).  Since the beginning of the 
AIDS epidemic, persons engaging in high-risk behaviors 
have been encouraged to undergo voluntary screening. 
Early diagnosis allows for behavioral risk reduction and 

decreased transmission to others. Despite the benefits of 
early diagnosis, many HIV-infected persons in Poland 
are unaware of their HIV status. The widespread avail-
ability of antiretroviral therapy in Poland now allows 
for decreased opportunistic infections (OIs) and AIDS-
associated malignancies, allowing patients to live much 
longer (2). HIV-infected patients whose CD4 counts 
are below 200/µL experience increased morbidity and 
mortality, diminished responses to antiretroviral therapy, 
and higher health-care expenditures (3). However, 10% 
to 30% of patients in Western countries still present late 
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for care, when CD4 T-cell counts are below 200/μl  and 
symptomatic HIV disease has occurred (4). In a report 
from Italy, 50% (five out of ten) of AIDS diagnoses 
during the first 4 months of 2002 occurred in patients 
who were unaware of their HIV-status. Each of those 
five patients experienced three to seven AIDS-defin-
ing illnesses during his first hospitalization (5). The 
frequency of late diagnoses is increasing in Sweden: the 
proportion of people diagnosed with AIDS within three 
months of HIV diagnosis increased from 22% in 1996 
to 58% in 2002 (6). Similarly, in Italy the proportion of 
people diagnosed with AIDS within six months of HIV 
diagnosis increased from 19.9% in 1996 to 50.5% in 
2002 (7). Epidemiologic data from Poland indicate that 
AIDS diagnoses within three months of HIV diagnosis 
increased from 32.7% in 1986 to 46.7% of patients in 
2006, and delayed diagnosis most often occurs in those 
younger than 25, older than 45, and in those infected 
sexually (8). 

Delayed HIV diagnosis in Poland may result in 
part from a poor general knowledge of HIV transmis-
sion routes, and the long asymptomatic phase. Primary 
(family) care physicians may also contribute to delayed 
diagnosis by not testing patients until severe symptoms 
occur. Physicians should consider HIV in all patients 
who present with symptoms suggestive of immune 
dysfunction. 

To improve patient care and HIV/AIDS testing, 
physicians must be vigilant to subtle symptoms and 
risk factors for HIV infection. We conducted this 
study to determine if Polish medical students in their 
final year possess adequate HIV/AIDS knowledge and 
diagnostic skills needed to improve HIV detection and 
care in Poland. 

MATERIAL AND METHODS

Between 2004 and 2006, 235 of the sixth year 
(senior) medical students at the Medical University 
of Bialystok completed an anonymous questionnaire 
during their family medicine course. The questionnaire 
was prepared by The National Centre for AIDS in Po-
land and included 50 questions concerning knowledge 
of and attitudes to HIV/AIDS. A five-point Likert-type 
scale (definitely yes, rather yes, rather no, definitely no, 
undecided) was used. Completion of the questionnaire 
was followed by a four-hour seminar in groups of 12 
to 15 summarizing the essential information about HIV 
and AIDS. Statistical analysis was performed using the 
statistical package Statistica 7.0 Pl. 

The Ethical Committee at the Medical University 
of Bialystok approved the study protocol. 

RESULTS

In total, 235 students aged 24 to 39 years (mean 25 
years) completed the questionnaire; respondents inclu-
ded 156 women (72.2%) and 79 men (27.8%). Students 
rated their HIV/AIDS knowledge as very good (2.1%), 
good (52.8%), poor (43.4%), very poor (0.4%), or no 
knowledge (1.3%).

When asked if symptoms exist to help primary care 
physicians identify persons with probable HIV infec-
tion, 79 students (33.6%) answered probably not, and 18 
students (7.7%) answered definitely not. Twenty-three 
students (9.8%) could name symptoms of HIV infec-
tion, and 112 (47.6%) knew that such symptoms exist, 
but could not name them. Only 95 students (40.4%) 
named symptoms of generalized lymphadenopathy or 
AIDS-defining illnesses such as Pneumocystis carinii 
pneumonia or Kaposi’s sarcoma. In subsequent discus-
sions, it was noted that most students were unfamiliar 
with AIDS-defining diseases. 

Students reported that knowing a patient’s sexual 
orientation, multiple sexual partners and types of sexual 
activity practiced would aid physicians in suspecting 
HIV infection in high-risk groups. However, all students 
reported that they were unlikely to ask questions about 
sexual orientation or number of sexual partners. Stu-
dents also did not know rates of transmission associated 
with oral, vaginal and anal sex. Most students (> 90%) 
did not know that infection is more easily transmitted 
from males to females.

Table I displays results from questions regarding 
transmission routes. More than 45% of students did 
not know that maternal to child transmission can occur 
during pregnancy or delivery. Approximately 48% be-
lieved that transmission may occur through shared use 
of household items such as cutlery, towels, and dishes. 
Almost 35% believed it possible to become infected by 
using public toilets or baths. Nearly 15% believed that 
respiratory transmission of HIV occurs. 

More than 87% of students responded that an 
HIV-infected woman should not terminate a pregnancy 
(48.5% definitely not, 38.7% probably not). Further 
discussion revealed that a majority of students (> 80%) 
did not know whether pregnancy affects negatively the 
course of HIV infection. They were also not aware that 
vertical transmission is nearly 100% preventable. Ap-
proximately 40% believed that HIV-infected women 
should deliver in separate hospitals from uninfected 
women. 

More than 32% of students stated it was possible to 
determine HIV status by physical appearance, whereas 
55% reported that this was not possible, and 11.9% 
were unsure. Nearly 35% of students admitted a fear of 
AIDS for personal or professional reasons. More than 
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38% believed that HIV/AIDS infection is not a threat 
to their relatives. 

According to 14% of respondents, the most effective 
protection against HIV is avoidance of any contacts with 
infected individuals. 

Students were also asked whether they knew person-
ally anybody living with HIV/AIDS, and 23 individuals 
(9.8%) responded positively. 

DISCUSSION

Prior to the availability of antiretroviral therapy, 
HIV-infected patients frequently consulted physicians 
only after immunologic deficit occurred (9). There are 
many reasons why persons at high risk for HIV have not 
sought testing. In Poland, many people believe that HIV 
only affects injection drug users or men who have sex 
with men. They do not realize the risks associated with 
other behaviors such as unprotected heterosexual con-
tact. The historical delay in consultation was worsened 
by fear of confidentiality breach (10). Today many still 
delay seeking treatment, although there is widespread 
availability of combined antiretroviral therapy. This 

may be due in part to negative experiences in previous 
encounters with physicians and lack of awareness about 
effective treatment options. 

The poor knowledge of HIV/AIDS transmission 
and clinical characteristics among medical students in 
Poland has been demonstrated earlier. There is a poor 
understanding of vertical transmission (11) and a lack of 
knowledge regarding risks associated with sexual activ-
ity (12). Physicians experience difficulties in talking to 
their patients, in particular to adolescents, about sexual-
ity. Poland is not alone in its physicians’ reluctance to 
discuss sexual health issues such as sexually transmitted 
infections and unplanned pregnancy. In United States, 
for example, sexual health issues were discussed at only 
42.8% of female adolescent visits and only 26.4% of 
male adolescent health maintenance visits (13). This is 
despite the fact that the American Academy of Pediatrics 
recommends that physicians educate all children and 
adolescents about sexuality (14). 

In the United Kingdom, the large number of delayed 
HIV diagnoses has caused many to appeal to clinicians 
to consider the possibility of HIV infection in sympto-
matic patients who do not respond well to treatment or 
when the etiology of the illness is unknown (15). A US 

Table I. 	 Knowledge of students about routes of HIV infection.
Tabela I.	 Wiedza studentów dotycząca dróg przenoszenia HIV

definitely yes
n (%)

rather yes
n (%)

rather not
n (%)

definitely not
n (%)

undecided
n (%)

An HIV infected mother may infect her child during pregnancy or delivery 97 (41.3) 28 (11.9) 34 (14.5) 73 (31.0)
3 (1.3)

125 (53.2) 107 (45.5)
It is possible to become infected by shared use of cutlery, towels, cups etc. 
with person with HIV/AIDS 

81 (34.5) 31 (13.2) 40 (17.0) 80 (34.0)
3 (1.3)

112 (47.7) 120 (51.0)
If a woman with HIV infection or AIDS gets pregnant termination of the 
pregnancy should be encouraged

14 (6.0) 8 (3.4) 91 (38.7) 114 (48.5)
8 (3.4)

22 (9.4) 205 (87.2)
It is possible to become infected with HIV after exposure to cough or snee-
zing of HIV infected person

6 (2.6) 29 (12.3) 70 (29.8) 127 (54.0)
3 (1.3)

35 (14.9) 297 (63.8)
Frequent change of sexual partners increases the risk of HIV infection 154 (65.5) 51 (21.7) 15 (6.4) 12 (5.1)

3 (1.3)
205 (87.2) 27 (11.5)

Women with HIV infection or AIDS should not give birth in the same hospi-
tals as non-infected women

43 (18.3) 48 (20.4) 86 (36.6) 47 (20.0)
11 (4.7)

91 (38.7) 224 (56.6)
The most effective protection against HIV is avoidance of any contacts with 
infected individuals

9 (3.8) 24 (10.2) 96 (40.9) 85 (36.2)
21 (8.9)

35 (14.0) 195 (77.1)
It is possible to become infected with HIV through use of public bath or 
toilet.

21 (8.9) 63 (26.8) 77 (32.8) 72 (30.6)
2 (0.9)

84 (35.7) 149 (63.4)
HIV/AIDS can attack anyone 130 (55.3) 55 (23.4) 31 (13.2) 12 (5.1)

7 (3.0)
185 (78.7) 43 (18.3)

I am afraid of AIDS 38 (16.2) 44 (18,7) 103 (43.8) 47 (20.0)
3 (1.3)

82 (34.9) 150 (63.8)
HIV/AIDS infection does not threaten anybody from my surrounding, my 
relatives

30 (12.8) 61 (25.9) 74 (31.5) 51 (21.7)
19 (8.1)

91 (38.7) 125 (53.2)
It is possible to assess by one’s appearance whether he is infected with HIV 22 (9,4) 54 (23,0) 64 (27,2) 67 (28,5)

28 (11.9)
76 (32.4) 131 (55.7)

Every patient should be treated 
as an HIV infected person

53 (22.6) 66 (28.1) 88 (37.4) 21 (8.9)
7 (3.0)

119 (50.7) 109 (46.3)
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study showed that patients visited a health care provider 
an average of five times before HIV infection was cor-
rectly identified as the cause of the patients’ symptoms 
(16). Schwarcz et al. (17) showed that patients who 
are young (<30 years), heterosexual, privately insured, 
or uninsured are less likely to be offered HIV testing. 
Physician consultations are frequently missed oppor-
tunities which contribute to delayed HIV diagnosis. 
The students in the present study did not possess basic 
knowledge of clinical characteristics of HIV infection 
such as anemia, leukopenia, and lymphocytopenia, 
which may occur many years before the onset of AIDS 
or AIDS-defining diseases. 

Medical students in their final year of medical 
studies must receive proper training to eliminate fears 
and prejudices against HIV-infected persons, and to 
improve recognition so that treatment can be initiated at 
an earlier stage of disease. However, this is not always 
possible, as shown by reports from the Pomeranian 
Medical University in Szczecin, Poland, where three 
weeks of clinical training reduced but did not eliminate 
fear of contracting HIV. Before clinical training, fear 
of contracting HIV from exposure to HIV-infected pa-
tients was expressed by 25.7% students; after training 
the rate was 15.4%. Before training, 78.3% of students 
believed that treatment of HIV-infection is necessary; 
after training 89.0% expressed this opinion (18). The 
lack of interest in HIV/AIDS may result from the rela-
tively small number of HIV/AIDS cases diagnosed thus 
far in Poland. According to the National Institute of 
Hygiene in Warsaw, only 12,441 cases were diagnosed 
in Poland between 1985 and June 2009. Of those, 5503 
were in injection drug users, and 2268 had developed 
AIDS. Only 1,011 persons have died from HIV/AIDS 
in Poland (19). Obviously, registered cases provide only 
crude estimates of the HIV/AIDS epidemic in Poland. 
Increased international travel to and from endemic re-
gions will likely increase the number of persons with 
HIV/AIDS in Poland. Lack of awareness of HIV status 
and modes of transmission among Polish persons will 
increase vulnerability to HIV unless patients are tested, 
treated with antiretroviral therapy, and counselled re-
garding behavioral risk reduction. 

Unsatisfactory knowledge future doctors about 
clinical aspects of HIV infection is worrisome. The 
questioned students were unable to name HIV stage 
B symptoms or AIDS indicator diseases (clinical cat-
egory C according to CDC 1993 revised classification 
system for HIV infection – 20), when they met in small 
groups. 

Our study participants may not be representative 
of Polish medical students, so the results may not be 
generalizable to future physicians in Poland. However, 
earlier studies showed that practicing Polish physicians 
may also have inadequate knowledge and skills to treat 

HIV-infected patients (21, 22). Patients may be unaware 
of HIV transmission routes and clinical symptoms asso-
ciated with HIV; however, physicians must understand 
these concepts to diagnose patients at the earliest op-
portunity. This is important both for individual patients 
and for limiting the HIV epidemic from a public health 
perspective. To address the problem of late HIV diag-
nosis in Poland and improve opportunities for patient 
longevity, more attention must be given to educating 
future physicians about HIV/AIDS, human sexuality, 
and prevention of sexually transmitted diseases. 
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