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Abstract 
Introduction: Men who have sex with men (MSM) are one of the key populations driving HIV/AIDS epidemic globally. To date, MSM is the 
only population in Ukraine where the prevalence and incidence of HIV is increasing. As HIV-positive MSM might feel uncomfortable to report 
homosexual intercourses as a possible mode of transmission (MoT) of HIV, they prefer being registered as patients with heterosexual or non-
defined MoT. This study aimed to calculate the proportion of misclassified MoT among HIV-positive MSM registered in Lviv oblast, Ukraine, 
during 2014-2018. 
Methodology: Cross-sectional study with 127 HIV-positive MSM patients from Lviv region for the period of 2014-2018. 
Results: Out of 127 HIV-positive MSM included in the study, 110 (86.6%) were from urban areas. In addition, 52 patients (40.9%) were 
diagnosed with stage 1 HIV, 16 (12.6%) – stage 2, 19 (15%) – stage 3, and 36 (28.3%) – stage 4. CD4 count < 200 cells/μL was found in 35 
(27.6%) patients. Mean time from registration to antiretroviral therapy initiation was 80 days. During the first visit to medical doctor out of 
those 48 patients who had previously reported “other modes” of HIV transmission, 33 patients (68.7%) disclosed homosexual MoT of HIV. 
The remaining 15 (31.3%) patients disclosed their homosexual MoT of HIV later – during their regular follow-up visits to the doctor. 
Conclusion: Special measures are needed to improve the reporting of homosexual MoT which can potentially strengthen the HIV care among 
MSM. 
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Introduction 

Globally, men who have sex with men (MSM) are 
one of the key populations driving HIV/AIDS 
epidemic; they account for 18% of new HIV infections 
[1]. About 40% of HIV diagnosis are attributed to MSM 
in Europe [2]. Ukraine has the second-largest HIV 
epidemic in Eastern Europe and Central Asia with over 
240,000 people living with HIV [1]. In 2017, 13,000 
new HIV cases were recorded, and 55% (7,200) of them 
were attributed to men [1]. In Ukraine, HIV epidemic is 
concentrated among key populations (KP), with the 
following HIV prevalence: people who inject drugs 
(PWID) – 22.6%, MSM – 7.5%, sex workers (SW) – 
5.2% [3]. To date, MSM is the only KP with increasing 
HIV prevalence and incidence. The estimated 
population of MSM in Ukraine is about 181,000, and 
only half of them (56.8%) is aware of their HIV status 
[1]. 

Laws penalizing same-sex relationship have never 
existed in Ukraine. However, MSM population is often 
neglected by authorities due to stigmatization of male-
to-male sex, ignorance and/or lack of adequate 
information. HIV-positive MSM might feel 
uncomfortable to report homosexual intercourses as a 
possible mode of HIV transmission, hence, they prefer 
being registered as patients with heterosexual or non-
defined mode of transmission (MoT) [4]. 

There was only one study in Ukraine, which looked 
at the misclassifications in registered MoT of HIV [5]. 
According to this study, up to 40% of reported cases of 
heterosexual transmissions among men may be 
misclassified and represent MSM or PWID.  

Our study aimed to measure the rate of homosexual 
MoT in Lviv at the diagnosis and identify how it 
changes over the treatment period. We hypothesized 
that registered HIV-positive MSM who receive care 
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may disclose their sexual orientation during the follow-
up visits to the Infectious Disease doctor. Therefore, we 
aimed to calculate the proportion of misclassified MoT 
among HIV-positive MSM registered in the Lviv oblast 
during 2014-2018. The specific objectives of the study 
were: a) to determine demographic and clinical 
characteristics of HIV-positive MSM; b) to calculate 
the homosexual MoT reported at the diagnosis and 
report its’ change over the treatment period; c) to find 
out the associations between demographic and clinical 
characteristics and disclosure of MoT. 

 
Methodology 
Study design 

This is a cross-sectional study among HIV-positive 
MSM registered in the Lviv region during 2014-2018. 

 
Study Setting 
General Setting 

Ukraine is a country in Eastern Europe with a 
population of about 43.9 million people. The country is 
divided into 27 regions that are also called oblasts [6]. 
Lviv oblast is located in the western Ukraine with a 
population of 2,534,174. The administrative center of 
the oblast is the city of Lviv, which has officially 
registered population of around 760,000 people [7]. 

 
Specific settings 

HIV response in Ukraine: the national response to 
the HIV epidemic in Ukraine is organized under the 
leadership and ownership of the Government of 
Ukraine and is coordinated by the Center for Public 
Health, Ministry of Health [8].  

HIV-response in Lviv oblast: HIV-related health 
care services are provided at the Lviv Regional Public 
Health Center that had 4,000 HIV-positive people 
registered with HIV in 2018. The latest estimation 
shows that there are around 10,600 MSM living in the 
oblast [9]. 

 
Registration of MoT 

The first time when the MoT of HIV appears in the 
patients’ medical records is when the voluntary testing 
and counseling for HIV (VCT) is conducted. The next 
time when MoT is reflected in the medical records is 
during the patient’s registration in the HIV care system, 
(registration Form 502-1/o). This Form contains special 
code assigned to register the way of HIV transmission. 
During the following HIV-related services provision 
data on patients’ treatment and care is reflected in the 
“patient card 025”. The “patient card 025” includes 
patient’s anamnesis and possible way of HIV 

transmission and is being continuously filled in during 
the whole duration of HIV care and treatment. The way 
of HIV transmission reflected in this form may differ 
from the code assigned to register the way of HIV 
transmission in the registration Form 502-1/o. All data 
on registered HIV-positive patients is reflected in the 
electronic and paper-based forms. 

HIV diagnostics is conducted according to the 
National HIV Treatment Protocols [10], which are in 
line with WHO recommendations [11]. During the HIV 
diagnosis HIV clinical stage is established and reflected 
in all medical records. 

HIV-positive patients visit HIV doctor for the 
regular check-up every 3-6 months, which results in at 
least two visits per year. During these visits medical 
doctor can potentially establish trustful connection with 
the patient and update information on the KP group and 
the possible way of HIV transmission in the “patient 
card 025”. 

If the patient reports homosexual transmission of 
HIV, health care provider may refer him to the local 
Non-Governmental Organization (NGO), which has 
HIV prevention services, like risk reduction counseling, 
condoms provision, social support which constitute 
standard. 

 
Data collection and data analysis 

Study population included all participants who met 
inclusion criteria of: 18 years of age or older, men 
diagnosed with HIV and registered in Lviv Public 
Health Center; at least two (2) visits to the AIDS center 
(visiting an infectious disease doctor). 

The following data was extracted from the Medical 
Information System (MIS) to Microsoft Excel 
spreadsheet: patient’s ID; place of residence; patient’s 
age; CD4 count; Viral Load (VL); antiretroviral therapy 
(ART); date of registration; number of visits to the 
Infectious Disease doctor; registered mode of HIV 
transmission in the registration form (heterosexual, 
homosexual, parenteral, unknown) and in the patient 
card. 

Data on the changed mode of HIV transmission 
over the treatment period was extracted from the 
“patient card 025” and entered into Microsoft Excel 
spreadsheet. 

 
Data presented using descriptive statistics 

Frequencies, proportions, measures of central 
tendency (mean), and variation (standard deviation). 
The associations were tested via chi square test and 
Student’s t-test with significance level at 5%. Data 
analysis was done using Easystat, a web-based 
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statistical application (EasySTAT. Available: 
https://easystat.app.). 

 
Ethics Issues 

Ethical approval was obtained from the Ethics 
Committee of the State Institution “Ukrainian Institute 
for Strategic Studies of the Ministry of Health of 
Ukraine”. 

 
Results 
Demographic and clinical characteristics of HIV-
positive MSM registered in Lviv region during 2014-
2018. 

A total of 127 HIV-positive MSM were registered 
in Lviv Regional AIDS Center during 2014-2018 
(Table 1). Overall, 110 (86.6%) were from urban areas, 
52 (40.9%) patients were diagnosed with HIV stage 1, 
16 (12.6%) – stage 2, 19 (15%) – stage 3, and 36 
(28.3%) – stage 4. Four patients did not have data on 
HIV staging.  

CD4 count test was done for 118 patients. CD4 
count < 200 cells/µL was available for 35 (27.6%) 
patients, CD4 count with 200-349 cells/µL for 35 
(27.6%) patients, 350-499 cells/µL for 26 (20.5%) 
patients, and > 500 cells/µL for 22 (17.3%) patients. 
Mean time from registration to ART initiation was 
79.72 ± 137.27 days. Mean age at registration was 33.13 

± 13.83 years old. During the VCT of all 127 patients, 
79 (62.2%) reported homosexual transmission of HIV. 
During the first visit to medical doctor for the 
registration out of 48 patients who had previously 
reported “other modes” of HIV transmission – 33 
(68.7%) disclosed homosexual MoT of HIV. The 
remaining 15 patients disclosed their homosexual MoT 

Table 1. Demographic and clinical characteristics of HIV-positive MSM registered in Lviv region during 2014-2018. 

Variable Level Total N = 127 
n (%) or mean ± SD 

Residential area, n (%) Rural 17 (13.4%) 
Urban 110 (86.6%) 

Age at registration, years - 33.13 ± 13.83 

HIV stage at diagnosis, n (%) 

No data 4 (3.1%) 
Stage 1 52 (40.9%) 
Stage 2 16 (12.6%) 
Stage 3 19 (15%) 
Stage 4 36 (28.3%) 

CD4 count, n (%) 

No data 9 (7.1%) 
< 200 cells/µL) 35 (27.6%) 
> 500 cells/µL) 22 (17.3%) 

200-349 cells/µL) 35 (27.6%) 
350-499 cells/µL) 26 (20.5%) 

Time to ART initiation, days - 79.72 ± 137.27 

Patient reported MoT at VCT, n (%) Homosexual 79 (62.2%) 
Other 48 (37.8%) 

Cumulative patient-reported MoT at test and the first visit to doctor, n 
(%) 

Homosexual 112 (88.2%) 
Other 15 (11.8%) 

Cumulative patient- and doctor-reported MoT at test, at the first visit and 
over the follow-up, n (%) 

Homosexual 127 (100.0%) 
Other 0 (0.0%) 

Change of reported homosexual MoT, n From VCT to first visit 33 
From first visit to follow-up 15 

Change of reported homosexual MoT from VCT to follow-up visit, n (%) - 48 (37.8%) 
ART – AntiRetroviral Therapy; MoT – Mode of Transmission; SD – Standard Deviation; VCT – Voluntary Counseling and Testing. 

Figure 1. Сhanges in the registration of the HIV MoT from the 
VCT to the follow up visits among HIV-positive MSM 
registered in Lviv region during 2014-2018. 

MoT – Mode of Transmission; VCT – voluntary counseling and testing. 
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of HIV during their regular follow-up visits to medical 
provider. Figure 1 shows changes in the registration of 
the MoT of HIV from the VCT to the clinical follow-up 
visits. 

 
Associations between clinical, demographic 
characteristics and reported MoT of HIV 

There were no statistically significant associations 
between clinical and demographic characteristics and 
reported MoT of HIV starting from the VCT and over 
the follow-up treatment period (Table 2). 

 
Discussion 

This is the first study in Ukraine that evaluates 
changes in registered MoT of HIV among MSM over 
the entire treatment period. 

The study showed that every third study participant 
did not disclose their MoT of HIV during the VCT. This 
finding may particularly indicate the fear of judgmental 
behavior from the health care staff, patients’ concerns 
about confidentiality or the insufficient quality of 
counseling during the VCT. There are multiple studies 
which show the influence of homosexuality-related 
stigma and low quality of counselling on building 
trustful relations between counselor and MSM patient, 
which further influence timely access to ART and HIV 
care (medical and social) [12,13]. This kind of non-
disclosure leading to misclassification of homosexual 
MoT of HIV was found in different countries. 
Phylogenetic studies in the UK estimated that about 
19% of MSM were clustered within patients registered 
with heterosexual MoT [14,15].  

Despite the fact that many patients did not disclose 
their MoT at the stage of VCT, 33 patients have 
provided updated information to medical provider 
during the next visits related to HIV registration and 15 
patients during the follow-up visits. This shows that it 
takes time to establish trustful relations with a patient. 
We were not able to evaluate how long did it take for 
patients to disclose their MoT and we do not know how 
many patients registered with other MoT had 
homosexual MoT. Timely registration of the correct 
MoT would be beneficial for MSM patients, as relevant 
HIV prevention services could be provided on time.  

Even though we did not find any statistically 
significant associations between MoT of HIV 
disclosure and clinical and demographic characteristics, 
our routine data raises significant concern in regard to 
timely access to HIV treatment among MSM, since 
43% of all study participants were registered with 
advanced stages of HIV infection. In addition, the mean 
time from diagnosis to ART initiation was 80 days. This 
demonstrates that MSM might face multiple challenges 
regarding HIV prevention and care, starting from the 
willingness to undergo regular HIV testing to ART 
initiation. 

It is known that vulnerable populations tend to 
experience intersecting forms of stigma [16], which 
may influence different aspects of life including their 
health seeking behavior. HIV-related stigma in 
particular is very common within the MSM community 
[17], which creates additional fears and becomes a 
barrier to HIV testing and partners’ notification for 
those who received HIV-positive tests result [18,19]. 
There is also a high level of self-stigma faced by MSM, 

Table 2. Associations between clinical, demographic characteristics and reported modes of HIV transmission among HIV-positive MSM 
registered in Lviv region during 2014-2018. 

Variable Level 
Total N = 127 
n (%) or mean 

± SD 

Change in 
MoT, n = 48 

No change in 
MoT, n = 79 OR / MD 95% CI p value 

Residential area, n 
(%) 

Rural 17 (13.4%) 4 (8.3%) 13 (16.5%) 0.46 0.1, 1.63 0.283 
Urban 110 (86.6%) 44 (91.7%) 66 (83.5%) 1 - - 

HIV stage at 
diagnosis, n (%) 

Stage 1 52 (40.9%) 17 (35.4%) 35 (44.3%) Inf 0.29, Inf 0.303 
Stage 2 16 (12.6%) 5 (10.4%) 11 (13.9%) Inf 0.21, Inf 0.53 
Stage 3 19 (15%) 6 (12.5%) 13 (16.5%) Inf 0.23, Inf 0.539 
Stage 4 36 (28.3%) 20 (41.7%) 16 (20.3%) Inf 0.71, Inf 0.106 
No data 4 (3.1%) 0 (0%) 4 (5.1%) - - - 

CD4 levels, n (%) 

No data 9 (7.1%) 3 (6.2%) 6 (7.6%) 1 - - 
< 200 cells/µL 35 (27.6%) 18 (37.5%) 17 (21.5%) 2.08 0.37, 14.95 0.462 
> 500 cells/µL 22 (17.3%) 6 (12.5%) 16 (20.3%) 0.76 0.11, 6.19 1 

200-349 cells/µL 35 (27.6%) 12 (25%) 23 (29.1%) 1.04 0.18, 7.58 1 
350-499 cells/µL 26 (20.5%) 9 (18.8%) 17 (21.5%) 1.06 0.17, 8.1 1 

Time to ART 
initiation, days - 79.72 ± 137.27 75.03 ± 125.54 82.06 ± 143.62 -7.03 ± 24.28 -62.2, 48.14 0.8 

(0.634) 
ART – AntiRetroviral Therapy; CI – Confidence Interval; Inf – infinity; MD – Mean Difference; MoT – Mode of Transmission; OR – Odds Ratio; SD – 
Standard Deviation. 
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which force to hide sexual orientation [20,21]. MSM-
positive health care providers can be very much 
involved in the process of breaking both LGBT and 
HIV stigma in the community through the peer support 
[22]. 

On another note, correct reporting of the MoT of 
HIV is important for better understanding of the current 
HIV epidemic patterns. This kind of discrepancies in 
the reporting of MoT may also indicate the 
underreporting of HIV among MSM. This data is very 
crucial for better understanding the needs of HIV 
prevention programs and developing targeted 
intervention. 

The study has several limitations, such as small 
sample size, which could possibly influence the ability 
to detect associations; there was missing data in the 
patient cards in terms of clinical characteristics due to 
potential biases in data collection which were out of our 
control. The third cutoff for the data collection on the 
MoT was done using data from patients cards where 
data is reported randomly and not reflected in the MIS.  

The main strength of the study is the use of 
personalized data to compare the registered mode of 
transmission at the diagnosis with the data from the 
follow-up visits. We also followed the STROBE 
guidelines for reporting of observational research. 

 
Conclusion 

Implementation of special measures improving the 
trust between healthcare providers and the patients, like 
trainings on counselling, engagement of social workers 
and other could be useful for receiving higher reporting 
of homosexual MoT and hence better provision of 
treatment and preventive services. More 
generalprograms reducing the stigma towards HIV 
infection among MSM could further improve the 
reporting, treatment and prevention of the transmission. 
Further qualitative research is needed to address the 
issue of trust between health care providers and patients 
in order to inform health care services for MSM in 
Ukraine.  
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