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SUMMARY

Objective: The aim of the study was to estimate the seroprevalence of HIV infection among TB patients, knowledge, self-perceived risks and
testing practices related to HIV.

Methods: We performed cross-sectional study from 10 May to 15 July 2011. Cluster sampling method was used to select 27 hospitals where
289 TB patients were consecutively recruited. Descriptive statistics and multivariable logistic regression methods were used to identify the factors
associated with correct comprehensive knowledge of HIV/AIDS.

Results: HIV prevalence among TB patients was 0.3%. Only 25.2% of the respondents presented comprehensive correct knowledge of HIV/
AIDS. The percentage of correct answers to all questions related to knowledge about HIV/AIDS increases with educational status (x?=5.42;
p<0.05) and decreases with the age of respondents (x2=8.53; p>0.05). The independent predictors of correct comprehensive knowledge were
living without partner (OR=4.45; Cl=1.59-12.95) and self-awareness of HIV risk (OR=4.43; Cl=1.20-16.52).

Conclusion: HIV prevalence among TB patients is higher than among general population in Serbia. The level of comprehensive correct
knowledge of HIV/AIDS is low. There is a need for continuous implementation of public health strategy to successfully manage HIV and HIV/TB
co-infection in Serbia.
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INTRODUCTION posite sex. Among 1,086 HIV-positive people who died of AIDS
in the period 1985-2015, TB was reported as a cause of death
The human immunodeficiency virus (HIV) pandemic presents  in 19% of cases (3).
a significant challenge to global tuberculosis (TB) control (1). At Numerous studies indicate 5 to 10 times higher risk of active
least one-third of people living with HIV worldwide is infected TB among people infected with HIV, and higher risk of dying
with latent tuberculosis (LTB). Persons co-infected with TB and  among HIV-positive people suffering from TB (4-6). Moreover,
HIV are 21-34 times more likely to develop tuberculosis (TB) it is shown among TB patients that increased risk of HIV infec-
than persons without HIV (2). TB is a leading preventable cause  tions have drug users, homeless, prisoners, and alcoholics (7, 8).
of death among people living with HIV (1). In the era of HIV pandemic, there has been a significant increase
In Serbia, since the beginning of the HIV/AIDS epidemic in in the incidence of sputum negative pulmonary TB associated
1985, as of December 2015, 3,312 people infected with HIV ~ with HIV (9—11).
were registered. Out of them, 1,788 people were newly diag- In Serbia, routinely offering of HIV testing to TB patients has
nosed with clinical signs of AIDS. Among HIV-positive people  not been carried out. Additionally, targeted sero-epidemiological
who were diagnosed with AIDS, in 350 persons (20%) TB was  study among TB patients has never been performed to provide a
registered as one of the associated infections. Pulmonary TB  good insight into the actual estimated prevalence of HIV infection.
was reported in 35% of diagnosed TB/HIV co-infected cases. The aim of the study was to estimate seroprevalence of HIV in-
Dominant transmissible category of all registered TB/HIV co-  fection among TB patients, the level of knowledge, self-perceived
infected patients were injecting drug users (49%), while 35%  risks, and testing practices related to HIV among TB patients in
acquired HIV infection from unprotected sexual intercourse, Serbia as a basis for development of public health strategy to
regardless of relations with sexual partners of the same or op- jointly address HIV/TB co-infection.
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MATERIALS AND METHODS

We utilized a cross sectional design of a study with included
biological/serological and behavioural components.

The biological component was based on the determination of
serological status using a rapid HI'V serological tests (determining
the presence of specific anti-HIV antibodies in peripheral blood
taken from fingertip).

Behavioural component was based on the determination of
the level of knowledge, self-perceived risks and testing practices
related to HIV, using structured questionnaire.

The survey in the field was performed from 10 May to 15
July 2011.

Study Population
Residents of Serbia aged 18 years and more, of both sexes,
diagnosed with TB and hospitalized during the study period.

Inclusion Criteria

Confirmation (bacteriological or histopathological or clinical)
of TB diagnosis according to the International Classification of
Diseases (ICD-10) codes: A15 (A15.1-A15.9) respiratory TB
proven bacteriologically and histologically, A16 (A16.1-A16.9)
respiratory TB not confirmed bacteriologically or histologically,
A18.2 TB of peripheral lymph nodes.

The mental ability of patients to understand the study purpose
and procedures.

Exclusion Criteria

Confirmation of TB diagnosis (according to the International
Classification of Diseases (ICD-10) codes: A17 — TB of nervous
system, A18 (A18.0 and A18.3—A18.1-A18.8) — TB of other
organs, and A19 — disseminated TB.

The cluster sample was applied in the study. The sampling
frame consists of all in-patient health institutions in Serbia, where
TB patients were hospitalized in 2009. The sample size was 450
eligible respondents for 2.5 months. Cluster size is about 20
(average number of patients treated at the hospital for 1 year).
The number of respondents who provides the necessary sample
size was calculated from the formula: N = (Z?PQ/E?) * deff (N =
the required minimum sample size; P = the expected proportion
of respondents with characteristic; Q = 100 — P; E = precision of
estimates (limit of sampling error); Z = factor which corresponds
to the desired confidence interval; deff (design effect).

Study Instruments

Biological component was performed based on laboratory
protocol for determining the seroprevalence of HIV infection
which contained descriptions of all necessary procedures. Study
facilitators (doctors and nurses) were specially trained for the
implementation.

The collection of behavioural data was performed using struc-
tured questionnaire comprising 20 closed-ended questions and
including the following five groups of constructs:

» socio-demographic characteristics of the respondents;

» knowledge, attitudes and opinions about HIV/AIDS;

» HIV testing practices;

» state of health and knowledge about the diseases (indirect
information about the risks for HIV infection);

+ information about TB disease.

Interviewing was conducted face to face. It was performed by
doctors who were trained on questionnaire administration prior
to study initiation. Fundamental ethical principles were ensured:
protecting the welfare of participants, respect for basic human
rights, personality, integrity, dignity and autonomy of all partici-
pants, confidentiality, anonymity, and voluntariness. Voluntariness
was ensured by asking participants to sign an informed consent
form to confirm decision to participate in the study and separate
consent form to be tested on HIV. The study was approved by
the Ethic Committee of the Institute of Public Health of Serbia.

Data were entered and analysed using IBM SPSS Software
V20.0. Descriptive statistical methods were performed (chi-square
test, mean and standard deviation for continuous variables and
frequencies for categorical variables). Multivariable logistic
regression analysis was applied to identify the factors associated
with correct knowledge related to HIV prevention and rejection
of major misconceptions. The dependent variable in the analysis
was correct knowledge of HIV prevention and rejection of mis-
conceptions (coded 1). Confidence intervals (CI) for all bivariate
odds ratios (OR) were 95%, and they were adjusted for sex and
age of patients. The level of significance in all applied methods
was p<0.05.

RESULTS

Characteristics of Respondents

A total of 310 TB patients were recruited, 21 were excluded
from the study after assessing eligibility criteria. Out of the 289
patients who gave informed consent to participate in the study,
two people did not give consent for HIV testing. Therefore, 287
TB patients were tested for HIV. TB diagnosis was confirmed by
sputum smear microscopy in 42.2% of respondents, in 74.2% by
culture, in 6.3% histologically, and clinically in 8.4% of respond-
ents. More than two thirds of respondents were males (y>*=4.97;
p<0.01). More than four-fifths of them were newly diagnosed
TB cases (¥*=4.97; p>0.05). Pulmonary TB was diagnosed in
96.5% of respondents (x> = 6.60; p>0.05).

Average age of the male respondents was 51.73 (SD=15.86)
and female respondents 50.21 (SD=21.01) (t = 0.69; p<0.05).
Half of the respondents were married (y*>=12.30; p<0.05) while
almost half of them completed high school (3> = 71.06; p<0.01).
The proportion of unemployed respondents were almost twice as
high than the percentage of retirees (3> = 140.92; p<0.01). One
fifth of the respondents reported having no source of cash income
(x*=141.47; p<0.01). Chronic bronchitis and asthma (16.5%) and
diabetes (11.1%) were reported as the most frequent comorbidity
conditions among respondents (Table 1).

HIV Status
Preliminary testing on HIV (determining presence of anti-HIV
antibodies) using rapid HEXAGON HIV test was conducted in
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Table 1. Characteristics of respondents by age (N=310)

Variables All Age 18-29 Age 30-39 Age 40-49 Age 50-59 Age 2 60 p-value

Gender, n (%) 310 (100) 39 (12.6) 50 (16.1) 48 (15.5) 76 (24.5) 97 (31.3) <0.01*
Male 219 (70.6) 4(26.7) 10 (66.7) 11(100.0) 19 (90.5) 11 (68.8) <O01*
Female 91 (29.4) 11(73.3) 5(33.3) 0(0.0) 2(9.5) 5(31.2)

Age, mean (SD)
Male 51.73 (SD = 15.86) 049
Female 50.21 (SD = 21.01)

Marital status, n (%) 289 (100)
Married/living with partner 151 (52.2) 11(28.2) 25 (55.6) 23 (51.1) 39 (52.7) 53 (61.6) 0,02
Living without partner 138 (47.8) 28 (71.8) 20 (44.4) 22 (48.9) 35(47.3) 33(38.4)

Education, n (%) 289 (100)
No elementary school 59 (20.4) 3(7.7) 1(2.2) 4(8.9) 13 (17.6) 38 (44.2)
Elementary 77 (26.6) 8(20.5) 9(20.0) 18 (40.0) 21(28.4) 21(24.4) 001"
Secondary 129 (44.6) 25 (64.1) 30 (66.7) 22 (48.9) 36 (48.6) 16 (18.6)
University 24 (8.3) 3(7.7) 5(11.1) 1(2.2) 4(54) 11(12.8)

Employment, n (%) 289 (100)
Employed 64 (22.1) 13(33.4) 21 (46.6) 8(17.8) 18 (24.3) 4(4.7)
Retiree 84 (29.1) 0(0.0) 1(2.2) 9(20.0) 12 (16.2) 62 (72.1) <001
Student 4(1.4) 2(5.1) 1(2.2) 1(2.2) 0(0.0) 0(0.0)
Unemployed 137 (47.4) 24 (61.5) 22 (48.9) 27 (60.0) 44 (59.5) 20 (23.3)

Income source, n (%) 289 (100)
Salary 96 (33.2) 15 (38.4) 26 (55.6) 14 (31.1) 25(33.8) 16 (18.7)
Retirement 78 (27.0) 1(2.6) 1(2.2) 7(15.6) 13 (17.6) 56 (65.1) <001
Social welfare 18(6.2) 2(5.1) 1(2.2) 6(13.3) 7(9.5) 2(33.2)
No income 62 (21.5) 15 (38.5) 8(17.8) 12 (26.7) 19 (25.7) 8(9.3)

TB category, n (%) 289 (100)
New cases 246 (85.1) 35(89.7) 2(93.3) 37 (82.2) 63 (85.1) 69 (80.2) 0.30
Previously treated cases 43 (14.9) 4(10.3) 3(6.7) 8(17.8) 11(14.9) 17 (19.8)

TB localization, n (%) 289 (100)
Pulmonary 279 (96.5) 36 (92.3) 3(95.6) 45 (100.0) 72(97.3) 83 (96.5) 059
Extra-pulmonary 10 (4.5) 3(7.7) 2(4.4) 0(0.0) 2(2.7) 3(3.5)

Comorbidities, n (%) 289 (100)
Chronic bronchitis or asthma 51 (16.5) 1(2.6) 6(13.3) 12 (26.7) 10(13.5) 22 (25.6) <0.01™
Diabetes 32 (11.1) 1(2.6) 1(2.2) 4(8.9) 8(10.8) 18(20.09) <0.01*
Hepatitis C 5(1.7) 1(2.6) 1(2.2) 1(2.2) 0(0.0) 2(23) 0.78
Hepatitis B 2(0.7) 0(0.0) 1(2.2) 0(0.0) 0(0.0) 1(1.2) 0.57
STDs 2(0.7) 1(2.6) 0(0.0) 0(0.0) 0(0.0) 1(1.2) 0.49

aUnmarried, divorced, widowed
*p<0.05, *p<0.01

287 respondents. Mandatory counselling before blood sampling
and while communication of test results has been performed by
trained healthcare workers. Conventional ELISA and Western
blot test were used for confirmation of a case of carrying anti-
HIV antibodies.

During the study only one HIV positive respondent was con-
firmed, making estimated HIV prevalence of 0.3% (CI=0.29—
0.41). HIV infected respondent was male aged 30-39, diagnosed
with sputum negative pulmonary TB, he completed high school
and was unemployed. He did not correctly identify ways of pre-

venting sexual transmission of HIV and reject misconceptions
regarding HIV transmission.

Knowledge about HIV/AIDS, Self-Perceived Risk and
Testing Practices

Although majority of respondents (88.9%) have heard about
HIV/AIDS, significant difference is noticed among age groups
(¥*=16.47; p<0.01), the lowest level of knowledge is reported
in 60+ age group of patients, as presented in Table 2.
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Table 2. Knowledge about HIV/AIDS, self-perceived risk and testing practices (N=289)

Question All Age 18-29 | Age 30-39 | Age 40-49 | Age 50-59 | Age 2 60 | p-value

o R
Yes 257 (88.9) 37 (94.9) 44 (97.8) 41(91.1) 68 (91.9) 67 (77.9) <0.01*
No 32 (11.1) 2(5.1) 1(2.2) 4(8.9) 6(8.1) 19 (22.1)

Does practicing sexual relations with only one,

uninfected partner reduce the risk of HIV 257 (100)

transmission? n (%)
Correct answer 197 (76.7) 31(83.8) 37 (84.1) 34 (82.9) 53 (77.9) 42 (62.7)
Misconception 22 (8.6) 3(8.1) 7(15.9) 3(7.3) 5(7.4) 4 (6.0) <0.01*
Don't know 38 (14.8) 3(8.1) 0(0.0) 4(9.8) 10(14.7) 21(31.3)

Does the correct use of condoms during each

sexual intercourse reduce the risk of HIV 257 (100)

transmission? n (%)
Correct answer 200 (77.8) 35 (94.6) 41(93.2) 34 (82.9) 57 (83.8) 33(49.3)
Misconception 8(3.1) 0(0.0) 1(2.3) 0(0.0) 4(5.9) 3(4.5) <0.01*
Don't know 49 (19.1) 2(54) 2(4.5) 7(17.1) 7(10.3) 31(46.3)

:?1?:; :;?rs:r(]o/\:\;ho look healthy can be HIV 257 (100)
Correct answer 187 (72.8) 30 (81.1) 39 (88.6) 28 (68.3) 55 (80.9) 35(52.2)
Misconception 10 (3.9) 4(10.8) 1(2.3) 2(4.9) 1(1.5) 2(3.0) <0.01*
Don't know 60 (23.3) 3(8.1) 4(9.1) 11(26.8) 12 (17.6) 30 (44.8)

Whether a person can become HIV infected stay-

ing in the same living or working space with HIV 257 (100)

infected person? n (%)
Correct answer 149 (58.0) 24 (64.9) 37 (84.1) 25 (61.0) 35 (51.5) 28 (41.8)
Misconception 49 (19.1) 7(18.9) 4(9.1) 6 (14.6) 15(22.1) 17 (25.4) <0.01*
Don't know 59 (23.0) 6(16.2) 3(6.8) 10 (24.4) 18 (26.5) 22 (32.8)

Whelther a person can become infected with HIV 257 (100)

sharing food with HIV infected person? n (%)
Correct answer 133 (51.8) 20 (54.1) 26 (59.1) 28 (68.3) 35 (51.5) 24 (35.8)
Misconception 52(20.2) 7(18.9) 9(20.5) 4(9.8) 14 (20.6) 18 (26.9) 0.1
Don't know 72 (28.0) 10 (27.0) 9(20.5) 9(22.0) 19(27.9) 25(37.3)

(IZ’)::esl:Ipli\; g;n1f_eBc?te;d(E;)e)rson have a higher risk of 257 (100)
Correct answer 156 (60.7) 23 (62.2) 32(72.7) 22 (53.7) 39 (57.4) 40 (59.7)
Misconception 13(5.1) 2(54) 3(6.8) 3(7.3) 2(2.9) 3 (4.5) 0.62
Don't know 88 (34.2) 12 (32.4) 9(20.5) 16 (39.0) 27 (39.7) 24 (35.8)

Have you ever been tested for HIV? n (%) 257 (100)
Yes 39(15.2) 7(18.9) 17(38.6) 8(19.5) 6(8.8) 1(1.5) <0.01*
No 218 (84.8) 30 (81.1) 27 (61.4) 33(80.5) 62 (91.2) 66 (98.5)

af\/ y\(/)ilrJuT;n: (\{)Zl).l are at risk of being infected by 122 (100)
Yes 23(18.9) 3(16.7) 8 (30.8) 1(6.2) 5(16.7) 6(18.8)
No 73(59.8) 10 (55.6) 13 (50.0) 13(81.2) 19 (63.3) 18 (56.2) 0.60
Don't know 26 (21.3) 5(27.8) 5(19.2) 2(12.5) 6 (20.0) 8 (25.0)

*p <0.05, **p < 0.01

Majority of respondents correctly identified ways of prevent-  transmission, the differences among age groups are presented ()
ing HIV sexual transmission: 76.7% knew that practicing sexual = 26.74; p<0.01). Significantly higher percentage of those who
relations with only one, uninfected partner reduces the risk of HIV  responded correctly were married or living with partner (82.4%).
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High proportion of respondents (77.8%) knew that correct use of
condoms during each sexual intercourse reduces the risk of HIV
transmission, with significantly higher percentage (94.6%) in
patients aged 18-29 years (x*=52.08; p<0.01).

Less than three quarters of respondents (72.8%) knew that
person who look healthy can be infected with HIV (3>=34.45;
p<0.01).

Only half of the respondents rejected misconception that a
person can become HIV infected by staying in the same living
or working space with HIV infected person — differences among
age groups persist (}2=22.48; p<0.01), or by sharing food with
HIV infected person — no age group differences (y*=13.18;
p>0.05). Existence of the risk of becoming ill from TB among
HIV infected persons was correctly identified by only 61% of
respondents (3>=6.27; p>0.05). Only one fourth of the respond-
ents (25.2%) correctly identified ways of preventing sexual
transmission of HIV and at the same time reject misconceptions
regarding HIV transmission. There is significant difference in
knowledge related to HIV/AIDS among men and women and
among age groups (¥>=5.91; p<0.05), particularly in the age

group 18-29 (OR=6.09; CI=1.28-7.33) and 40-49 (OR=3.99;
CI=1.01-6.96). The percentage of correct answers to all questions
related to knowledge about HIV/AIDS increases with educational
status (y>=5.42; p<0.05) and decreases with the age of respon-
dents ()*=8.53; p>0.05).

Previous HIV Testing

Previous HIV testing was reported by 15.2% of respondents,
significant differences were noticed among age groups (y*=31.69;
p<0.01). Higher proportion of previous HIV testing was reported
by patients aged 30-39 years (38.6%), as well as by those who
live without partner (19.2%). One fifth of the respondents reported
risk of being infected with HIV ()*=6.48; p>0.05). Almost half
of the previously HIV tested respondents (46.2%) believe that
there is no risk of being infected with HIV, 23.1% believe that
risk exists, while 21.3% do not know.

The multivariable logistic regression analysis was performed
to identify factors associated with correct knowledge of HIV
prevention and rejection of misconceptions related to HIV (Ta-

Table 3. Multivariable logistic regression analysis (outcome variables correct knowledge of HIV prevention and rejection of

misconceptions)
95% Confidence Interval
Variable Adjusted OR p-value
Lower limit Upper limit
Gender
Male 1.14 0.69 222 0.69
Female 1.04 0.97 1.1 0.28
Marital status
Married/living with partner 2.23 0.99 5.03 0.05
Living without partner® 4.54 1.59 12.95 <0.01*
Education
No elementary school 0.30 0.08 1.05 0.06
Elementary 0.83 0.29 243 0.74
Secondary 1.20 0.44 3.30 0.72
University 0.15 0.10 0.90 0.50
Employment
Employed 1.23 0.47 3.23 0.68
Retiree 0.50 0.05 5.32 0.57
Student 0.49 0.17 1.45 0.20
Unemployed 3.12 0.26 37.09 0.37
Income source
Salary 1.39 043 443 0.58
Retirement 0.94 0.36 2.44 0.90
Social welfare 0.68 0.16 2.93 0.60
No income 2.28 0.90 5.83 0.09
Comorbidities
Chronic bronchitis or asthma 1.01 047 2.20 0.98
Diabetes 212 0.78 5.78 0.14
Self-awareness of the risk of HIV infection 443 1.20 16.52 0.03

aUnmarried, divorced, widowed
*p<0.05, *p<0.01

Outcome variables correct knowledge of HIV prevention and rejection of misconceptions
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ble 3). The independent predictors of correct knowledge of HIV
prevention and rejection of misconceptions were living without
partner (OR =4.45; CI = 1.59-12.95) and self-awareness of risk
of being infected with HIV (OR = 4.43; CI = 1.20-16.52).

DISCUSSION

Although we found low seroprevalence of HIV among TB
patients, the findings are considered important, having in mind
higher WHO estimates (12) and absence of national baseline
data. The HIV prevalence among TB patients was at minimum
three times higher compared to the estimated prevalence of HIV
infection among population over 15 years in Serbia (less than
0.1%), and ten times higher than the registered prevalence of HIV
infection in the general population at the end of 2015 (0.03%)
(13, 14). This finding is consistent with results reported in Balkan
countries (excluding Romania with significantly higher TB/HIV
prevalence, 3%) (15, 16), lower than HIV prevalence among TB
patients in both EU/EEA and non-EU/EEA countries (17). Stud-
ies conducted in Africa found much higher prevalence of HIV
infection among TB patients (38%) (11, 18) as well as Chen et al.
(19) study in China. Sex and age distribution of TB patients, with
predominately males affected, as well as domination of new cases
of TB pulmonary forms are similar to other countries in Europe
(20, 21). Our study showed high unemployment rate and low
level of household income among TB patients suggesting a need
for broad poverty alleviation measures to effectively overcome
the barriers in access to health care (22).

The study showed moderate level of knowledge related to HIV/
AIDS among TB patients. It is significantly higher than general
population in Serbia (50%) (23). So far, there are no studies in
the European region focusing on this issue. Calderdn et al. (24)
reported lower level of knowledge in general population in Bolivia
as well as Navaratna et al. (25) study in Sri Lanka, but Ethiopian
study reported significantly higher level of knowledge (26).

Higher percentage of TB patients from our study reject major
misconceptions related to HIV than general population in Ser-
bia (23). It is lower than TB patients from Deribew et al. study
conducted in Ethiopia, a country with high HIV prevalence (26).
The percentage of TB patients who correctly identify ways of
preventing sexual transmission of HIV and at the same time reject
misconceptions regarding HIV transmission is low, almost the
same as general population aged 15-24 (23). A moderate level
of knowledge was identified in the study regarding higher risk of
developing TB among HIV infected people. Previous HIV testing
among TB patients is twice as frequent as among general population
in Serbia (23) but significantly lower than EU/EEA countries (17).

Our study identified living without partner and self-awareness
of risk related to HIV infection as independent predictors of cor-
rect knowledge of HIV prevention and rejection of misconceptions
among TB patients. Other studies identified sex, level of education
(27) and sexual activity (28) as independent predictors of correct
knowledge of HIV prevention and rejection of misconceptions.

Study Limitations
It was not feasible to include other forms of extra-pulmonary
TB respondents (TB of the nervous system and other organs

except the peripheral lymph nodes) due to territory distribution
and limitations in costs and time. Information related to sexual
activity and illegal drugs/psychoactive substances consumption
were also not available.

CONCLUSIONS

Periodic surveys of seroprevalence of HIV infection among
TB patients should be conducted in order to monitor trends, risk
factors and determinants of TB/HIV co-infection in Serbia.

It is necessary to implement integrated programme measures
related to prevention, care and support of people affected by HIV
infection and TB. First, health service provider should initiate
voluntary and confidential counselling and testing for HIV for
all TB patients, particularly those under 50 years of age or people
with certain risk for sexually transmitted infections (STI) and
HIV infection. Second, we should perform continuous trainings
of all medical and non-medical workers who deal with TB and
HIV infection, as well as develop joint TB/HIV programme com-
munication and social mobilization strategy.
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