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Background: Research conducted on the prevalence of HIV/AIDS and its associated factors 
among key groups in Colombia is scarce. The few available studies show heterogeneity in 
their results and increasing trends of infection. This study analyses the prevalence of HIV and 
associated factors in key groups served at a health care institution in Colombia in 2019.
Methods: We performed a cross-sectional study with the sample comprised of 5771 subjects 
from the general population, the LGBTI community, sex workers, people who inject drugs 
and prisoners. The diagnosis was based on a fourth-generation ELISA. Variables related to 
sociodemographics, healthcare, sexual risk factors and biological measures of infected 
subjects were analysed. Prevalence and odds ratios were calculated with 95% confidence 
intervals, and logistic regression models were performed to identify confounding variables 
and interactions between independent variables using SPSS 25.0.
Results: The prevalence of HIV was 0.27% among the general population, 0.53% among 
sex workers, 0.66% among the homeless, 2.44% among transgender persons, 2.44% among 
prisoners, 5.36% among men who have sex with men and 7.92% among injection drug users. 
The explanatory model showed higher prevalence among men, those with higher education 
levels, those with no health coverage, those who have sex with people from key groups and 
those with sexually transmitted infections, with some interactions between the latter 
variables.
Conclusion: A high prevalence of infection was found in the key groups, while the main 
explanatory factors for high infection rates were identified. The data show that national and 
global goals related to controlling HIV have not been achieved mainly in groups that are at 
a higher risk of obtaining and transmitting it and, paradoxically, also that are excluded from 
the national health coverage.
Keywords: HIV/AIDS, prevalence, risk factors, Colombia, vulnerable groups

Introduction
The human immunodeficiency virus (HIV) affects the immune system’s function
ality; at its advanced phase, it leads to acquired immune deficiency syndrome 
(AIDS), with a high risk of infection, cancer and other comorbidities that can 
cause death.1–3 The World Health Organization (WHO) reported 38 million infected 
persons, with 1.7 million incident cases in 2018; and 32 million deaths (770,000 in 
2018) with decreased of 45% between 2000 and 2018, in countries that have 
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invested in the prevention, diagnosis, treatment, co- 
infection control and care from interdisciplinary health 
teams. The main risk factors are unprotected anal or vagi
nal intercourse; sexually transmitted infections (STIs); 
shared use of injectable materials or accidents with sharp 
objects and blood transfusions or tissue transplants.1,2

The highest occurrence was seen in key groups such as 
men who have sex with men (MSM), injection drug users, 
persons deprived of liberty, transgender persons, sex work
ers and groups with social and economic vulnerability 
such as young or people with problems accessing health 
care services.1,2 Comparative studies on the prevalence of 
HIV in key groups (this was corroborated by several 
searches on PubMed, SciELO and ScienceDirect using 
the terms prevalence, HIV, transgenders, MSM, prison, 
sex workers and homeless) are few, heterogeneous and 
mostly correspond to national surveys or official reports.

Studies with MSMs have reported prevalence of 3.5% 
and 50.5%, with risk factors as high number of sexual 
partners, sex without condoms, drug use and other 
STIs.4–6 Among sex workers, the prevalence has been 
5% - 70%, with a high co-infection of syphilis (5%), 
chlamydia (8%) and gonorrhoea (2%).7,8 In persons 
deprived of liberty have been reported prevalence as low 
as 0.47% or 2–10 times higher than the general 
population.9,10 In homeless was 17%, with heavy alcohol 
and injection drug use.11

In Colombia were notified 14,474 HIV cases in 2018 
and an increase of 16.4% in 2019, with a rate of 28.1 per 
100,000 inhabitants. HIV diagnosis is higher among peo
ple aged 25–34 years old (37.1% of the total reported 
cases), 15–24 years old (24.8%), men (81.4%) and in 
mixed-race (only 1.2% of cases) in Afro-descendants and 
4.3% in indigenous. The 91% of new cases are asympto
matic (AIDS in 9%), the primary infections are wasting 
syndrome (337 cases), oesophageal candidiasis (287 cases) 
and pulmonary tuberculosis (228 cases). Among the key 
groups, the most significant are MSMs (6%), homeless 
people (1.4%), deprived of liberty (1.1%), transgender 
persons (1.0%) and injection drug users (0.4%).12,13

There are very few Colombian publications on HIV 
prevalence (as can be demonstrated by applying this syn
tax in SciELO (ab:(vih)) AND in:(“col”) AND type: 
(“research-article”) and the following in PubMed (preva
lence HIV[Title/Abstract]) AND Colombia)). The follow
ing prevalence indicators stand out in the extant research: 
among 7.5 million inhabitants in Bogotá was 19 per 
100,000 inhabitants, higher in men and people aged 

20–34 years old;14 0.2% (N= 5386) and 1.8% (N=5851), 
among general population from Medellín, with a statistical 
association by sex (higher in men) and age (higher in those 
aged 40 years or older);15,16 0.07% among 1,385 women 
with symptoms of vaginal infection;17 11.0% among 336 
MSMs from Bucaramanga;18 7.8% and 16.2% among 
homeless people in Medellín;19,20 11% among 100 prison
ers in Barranquilla, associated with the use of hallucino
gens and unprotected sex21 and among 1464 injection drug 
users the prevalence was 1.9% in Pereira, 2.2% in Cali, 
2.7% in Armenia, 3.0% in Bogotá, 3.8% in Medellín and 
6.7% in Cúcuta.22

Few studies based in Colombia provide evidence with 
regard to prevalence of HIV in the key groups; further
more, there is heterogeneity in the infection’s magnitude 
and its associated factors. Increasing trends of the occur
rence of HIV are a proxy of the ineffectiveness of preven
tion programmes because the number of screenings has not 
increased significantly, and comparative studies in key 
populations, among others, remain absent. This panorama 
is grave when considering the assertion by the WHO that 
“insufficient provision of HIV-related services to key 
population groups . . . [that] threatens global progress in 
the response to HIV” because such populations present 
a higher risk of acquiring and transmitting the infection. 
Paradoxically, they are excluded from national health cov
erage plans, laws and health policies.23

Therefore, this research study aimed to analyse the 
prevalence of HIV and associated factors among key 
groups served by a health care provider (HCP) in 
Colombia in 2019.

Methods
Study Type and Population
We conducted a descriptive cross-sectional study with 
5771 participants, who were screened for HIV at the 
Infectious Diseases Foundation of Antioquia (FAI, for its 
acronym in Spanish) between July and December 2019. 
This population includes a group of people from the gen
eral population (who declared a heterosexual orientation, 
to differentiate them from the other study groups) in order 
to have a comparison group, and individuals from key 
groups such as LGBTI persons, sex workers, injectable 
drug users and those deprived of liberty. Because the entire 
(institutional) population was used, the concept of sam
pling does not apply. People of any gender and age who 
voluntarily attended the HCP or participated in its external 
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campaigns for HIV screening were eligible to participate 
in the study. Subjects who did not provide informed con
sent (n=8) and samples that did not meet the pre-analytical 
conditions for laboratory processing were excluded (lipe
mic serum n = 2 and lysate n = 1).

The FAI external campaigns were carried out in pris
ons, areas with a concentration of sex workers, areas with 
high homosexual socialisation and care centres for home
less people. For each campaign, a standardised field study 
was conducted by the FAI, which included communication 
about incentives for participation by a performing arts 
team and a group of healthcare professionals (one doctor, 
two nurses and four assistants) who provided clinical and 
microbiological information to those interested. For the 
general population group, the invitation to participate in 
the study was made in educational institutions, companies 
and factories, supplying the data from the laboratory in 
which the samples were processed, in order that each 
subject could attend voluntarily, and guarantying your 
privacy and confidentiality.

Information Gathering
Four instruments were used to gather primary information: 
first, a survey with sociodemographic variables; second, 
a survey on healthcare services, clinical characteristics and 
risk factors; third, a screening test was applied for the 
entire population and positive cases were confirmed and 
fourth, measures were taken of the viral load, CD4/CD8 
lymphocyte count, presence of co-infections and other 
comorbidities, antiretroviral therapy and other variables 
related to providing healthcare services for subjects who 
tested positive, in accordance with the Colombian guide to 
care for patients with HIV.24

The screening test used was SD BIOLINE HIV1-/2, 
which is a qualitative rapid detection test in serum, plasma 
or whole blood of antibodies IgG, IgM and IgA, against 
recombinant antigens gp41 and p24 specific to HIV-1 
including subtype O and gp36 for HIV-2. Alere 
DetermineTM was used to confirm the diagnosis of HIV- 
1/2 Ag/Ab combo, an immune-chromatography for the 
qualitative detection of the p24 antigen and HIV 1–2 
antibodies. To calculate the prevalence, all subjects who 
screened positive after confirmation tests were defined as 
positive.

Bias Control
Selection bias was controlled by applying the eligibility 
criteria. Information biases were controlled on three levels. 

The following aspects were standardised: researcher 
addressing each study subject, filling the informed consent 
form and doctors filling the sociodemographic and clinical 
information; the subjects were motivated to complete the 
field study and pre- and post-test counselling, and the 
instrument applied surveys with validity in terms of 
appearance and content (validated by HCP doctors and 
epidemiologists and subjects of the screened groups). 
The screening test has a sensitivity and specificity of 
99%, and the confirmatory test has a sensitivity of 100% 
and specificity of 99.7%.

Statistical Analysis
The categorical variables were described with frequency. 
Overall HIV prevalence was calculated with a 95% con
fidence interval. The association between HIV prevalence 
and sociodemographic and clinical characteristics was 
determined using Pearson’s chi-squared test. The strength 
of the association was determined using prevalence ratios 
(PR) with the Katz method and odds ratios (OR) with the 
Woolf method, both with 95% confidence intervals. In the 
event of polytomous variables, dummies were constructed 
using the lowest prevalence as the reference group. 
Possible overestimation of the strength of association 
was determined using the formula [(OR-PR)/(OR-1)], con
sidering values less than 0.1 as low (because of a low- 
incidence infection).

To identify the confounding factors, multivariate models 
were performed using logistic regression, requiring 
a confounder to meet three characteristics: having 
a statistical relationship with the event, an association with 
another independent variable and not being an intermediate 
step on the causal horizon. The presence of interaction was 
also evaluated using logistic multivariate models, in which 
the independent variables (eg, variables A, B, C and D) were 
introduced with the interaction factors for each one (eg, A*B, 
A*C and A*D) with the following formula:

Y = β0 + β1X1 + β2X2 + β3X3 + βnXn + β1(X1*X2)  
+ β1(X1*X3) + β1(X1*Xn).

The goodness of fit of the logistic models was determined 
using the Wald and Hosmer-Lemeshow statistic (p > 0.05). 
The analyses were carried out in SPSS 25.0, with 
a significance of 0.05.

Ethical Statement
The study abides by the guidelines of the Declaration of 
Helsinki and Resolution 8430 of the Colombian Ministry 
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of Health, which designates this study as having greater 
than minimum risk. The study was endorsed by the scien
tific committee of the HCP and Cooperative University 
(code INV2790), and the HCP guaranteed follow-up treat
ment for positive cases. The WHO guidelines for HIV 
detection were adhered to, that is, informed consent, con
fidentiality, counselling, ensuring that the results are cor
rect and connected to health services for assistance, 
treatment and other needs.

Results
About half of the participants corresponded to the general 
population. Among the risk groups, the highest percen
tages were that of MSMs and homeless people. The major
ity were residents of one of the three main cities of 
Colombia (ie, Medellín, Cali or Bogotá); 58.1% were 
men; 34.8% were young (21–30 years); 47.9% were mar
ried or in a common-law marriage and 57.9% had no 
formal education (Table 1). The (self-reported) ethnic 
groups were Afro-descendant (0.6%, n = 36); mixed-race 
(42.4%, n = 2449) and white (56.9%, n = 3286).

With regard to health coverage, more than half the study 
population (51.3%) is part of the contributory healthcare 
system. With regard to perceived health, 18.9% use medica
tions, and 16.4% reported that they were sick in the last 
month. Only 17.1% donated blood, and 11.0% were hospita
lised. In addition, there was a high percentage of participants 
with risk factors for contracting HIV, such as hallucinogen 
use in their last sexual relationship (41.0%), a new sexual 
partner in the last few months (38.3%) and sexual relation
ships with people with STIs (6.6%), among others (Table 2).

The HIV prevalence was 1.7% (95% CI, 1.3–2.0); among 
the 96 cases of HIV, 36 (0.6%) had a co-infection with 
another STI. The prevalence of HIV–HBV co-infection was 
0.14% (95% CI, 0.03–0.24), HIV–HCV 0.34% (95% CI, 
0.19–0.51) and HIV–Treponema pallidum 0.28% (95% CI, 
0.13–0.42); 7 cases (0.12%) presented with a HIV–HBV– 
HCV co-infection and 1 with HIV-HCV-Treponema palli
dum. Timely healthcare (ie, additional examinations and care 
by health professionals) was provided in less than 30% of the 
cases detected. 90.6% were in stage 1 according to their CD4/ 
CD8 lymphocyte count. The majority reported symptoms in 
the last month such as diarrhoea (77.1%), spots (77.1%) or 
swollen glands (53.1%). 27.1% had previous STIs, and the 
main STI among the positive subjects and their sexual part
ners was gonorrhoea (Table 3).

The following were among the reasons for not seek
ing timely medical care: being a migrant patient from 

Venezuela, not having healthcare coverage at a health 
promoting entity, change of health promoting entity 
or city, health promoting entity’s administrative 
problems in verifying medical history data or the 
patient’s refusal to be referred to a HCP. 
Opportunistic infections of tuberculosis and toxoplas
mosis were recorded.

Table 1 Sociodemographic Description of the Study Population

Sociodemographic Variables n %

Population group
General 2.624 45.5

Men who have sex with men (MSM) 1.100 19.1

Homeless persons 1.061 18.4
Sex workers 380 6.6

Vulnerable young persons 260 4.5

Injection drug users 202 3.5
Bisexual persons 47 0.8

Transgender persons 41 0.7
Lesbians 15 0.3

Persons deprived of liberty 41 0.7

Origin

Medellín 2.640 45.7

Cali 1.208 20
Bogotá 1.194 20.7

Other municipalities in Antioquia 564 9.8

Chocó 95 1.6
Risaralda 70 1.2

Sex
Female 2.420 41.9

Male 3.351 58.1

Age group

Adolescents (<21 years old) 1.067 18.5

21–30 years old 2.008 34.8
31–40 years old 1.040 18

41–50 years old 603 10.4

51–60 years old 564 9.8
Over 60 years old 489 8.5

Marital status
Married/Common-Law Marriage 2.767 47.9

Single 2.984 51.7

Widow/Separated 20 0.3

Education level

None 3.340 57.9
Unfinished primary 130 2.3

Finished primary 129 2.2

Unfinished secondary 158 2.7
Finished secondary 1.429 24.8

Technical 322 5.6

University 263 4.6
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The prevalence of HIV was statistically associated with 
the type of population (Chi2 p < 0.001), city of origin 
(Chi2 p < 0.001), sex (Chi2 p < 0.001), age group (Chi2 

p < 0.001), marital status (Chi2 p = 0.006), self-reported 
ethnicity (Chi2 p = 0.018) and education level (Chi2 p = 
0.002). Table 4 shows the specific prevalence of each 
subgroup (the denominator is the total number of subjects 
included in a category of the independent variable, for 
example in the sex, it corresponds to the proportion of 

positives between the total of men and women, sepa
rately), which was higher among injection drug users 
(7.92%), MSMs (5.36%), people aged 31–40 years 
(2.88), single people (2.18%) and university students 
(3.04%). The groups with the highest association are also 
shown, and the absence of issues related to overestimation 
is demonstrated (Table 4).

The prevalence of HIV/AIDS among people without 
healthcare coverage was 3.7 times that found among those 
in the contributory system. Furthermore, it was 5.3 times in 
those who identified a risky sexual relationship, 1.5 times for 
those who used hallucinogens in their last sexual relation
ship, 6.4 for those who had sex with key populations and 4.7 
for those who had sex with people who had STIs compared 
with those who did not report these behaviours (Table 5).

HIV prevalence was not associated with other health 
variables or HIV risk factors, such as drug use in the last 

Table 2 Description of Health Characteristics and HIV Risk in 
the Study Population

Health and HIV Risk Factor Variables n %

Health care coverage

None 630 10.9

Subsidised 2.183 37.8
Contributory 2.958 51.3

Perceived health
Took medication in the last month 1.081 18.9

Sick in the last month 944 16.4
Unexplained weight loss in the last month 174 3

Suffering from allergies 597 10.4

Suffering from dizziness, fainting, or seizures 526 9.2
Suffering from HTN 162 2.8

Suffering from lung problems 107 1.9

Suffering from mental disorders 71 1.2

Other health events

Previously donated blood 975 17.1
Previously been declared unfit to donate blood 598 10.5

Hospitalised in the last 12 months 627 11

Previously had a blood transfusion or organ or 
tissue transplant

351 6.1

Treatments (in the last few months) 215 3.7

Vaccinated in the last year 850 14.9

Exposure to HIV risk factors

Identified a risky sexual relationship 5.619 97.4
Used hallucinogens in last sexual relationship 2.342 41

New sexual partner in the last 6 months 2.190 38.3

Sexual relations with people belonging to one of 
the key populationsa

1.360 23.8

Piercings in the last 12 monthsb 1.101 19.3

Sexual intercourse in exchange for psychoactive 
drugs or money

906 15.9

Deprivation of liberty (own or sexual partner’s) in 

the last 12 months

624 10.9

Sexual intercourse with people diagnosed with 

HIV, viral Hepatitis, syphilis or other STIs

379 6.6

Biohazard accident in the last 12 monthsc 299 5.2

Notes: aSex workers, homeless people, injection drugs user, MSMs or transgender 
women. bAcupuncture, tattoos, ear piercings, body piercings and permanent 
makeup or a similar activity. cContact with blood and other bodily fluids or 
punctured with contaminated needles.

Table 3 Clinical and Health Care Characteristics of Positive 
Subjects (n = 96)

Clinical and Health Care Characteristics n %

Healthcare

Anal–vaginal cytology 26 27.1

Commencement of treatment 23 24
Psychosocial support 22 22.9

Nutrition 17 17.7

Access to Psychologist/Social worker 17 17.7
Difficulty receiving care 7 7.3

Was not cared for in an HIV programme 6 6.3
Presence of opportunistic infections 4 4.2

Stage according to CD4 count
Stage 1: >500 Cell/mL without clinical intervention 87 90.6

Stage 2: 200–499 without clinical intervention 7 7.3

Stage 3: <200 with clinical intervention 2 2.1

Symptoms in the last month

Frequent uncontrollable diarrhoea 74 77.1
Spots or lesions on the skin or mucosa 74 77.1

Swollen glands 51 53.1

Persistent fever for more than 2 weeks 32 33.3

Previous STIs

Syphilis 26 27.1
Viral hepatitis B 26 27.1

Viral hepatitis C 26 27.1

Previous STIs in the patient or the patient’s sexual partner

HIV 85 88.5

Gonorrhoea 69 71.9
Genital warts 19 19.8

Genital herpes 18 18.8
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month (Chi2 p = 0.754), previous treatments for HTN 
(Chi2 p = 0.665), mental disorder (Chi2 p = 0.445) or 
others; having previously donated blood (Chi2 p = 
0.864); having received a blood transfusion or organ or 

tissue transplant (Chi2 p = 0.367); having a new sexual 
partner in the last 6 months (Chi2 p = 0.372); engaging in 
sexual relations in exchange for psychoactive drugs or 
money (Chi2 p = 0.615); piercings in the last 12 months 

Table 4 Specific HIV Prevalence According to Sociodemographic Characteristics in the Study Population

Potential Associated Factors Specific Prevalence % (n) Prevalence Ratio (CI95%) Odds Ratio (CI95%)

Population group
General 0.27 (7)a 1.0 1.0

MSM 5.36 (59) 20.5 (9.4–44.8)** 21.6 (9.8–47.5)**

Homeless persons 0.66 (7) 2.5 (0.9–7.2) 2.5 (0.9–7.2)
Sex workers 0.53 (2) 2.0 (0.4–9.6) 2 (0.4–9.7)

Vulnerable young persons 1.15 (3) 4.4 (1.2–17)* 4.4 (1.1–17.3)*

Injection drug users 7.92 (16) 30.3 (12.6–72.8)** 32.8 (13.3–80.8)**
Transgender persons 2.44 (1) 9.3 (1.2–74.1)* 9.5 (1.1–79.3)*

Persons deprived of liberty 2.44 (1) 9.3 (1.2–74.1)* 9.5 (1.1–79.3) *

Origin

Other municipalities in Antioquia 0.18 (1)a 1.0 1.0
Medellín 2.08 (55) 11.8 (1.6–84.7) ** 12.0 (1.7–86.7) **

Cali 1.41 (17) 7.9 (1.1–59.5) * 8.0 (1.1–60.5) *

Bogotá 0.50 (6) 2.8 (0.3–23.5) 2.8 (0.3–23.7)
Chocó 1.05 (1) 5.9 (0.4–94.1) 6 (0.4–96.6)

Risaralda 22.9(16) 129 (17–957) ** 167 (22–1.282) **

Sex

Female 0.41(10)a 1.0 1.0

Male 2.57 (86) 6.2 (3.2–11.9) ** 6.3 (3.3–12.2) **

Age group

Adolescent (<21 years old) 0.47 (5)a 1.0 1.0
21–30 years old 1.94 (39) 4.1 (1.6–10.5) ** 4.2 (1.6–10.7) **

31–40 years old 2.88 (30) 6.2 (2.4–15.8) ** 6.3 (2.4–16.3) **

41–50 years old 1.82 (11) 3.9 (1.4–11.1) ** 3.9 (1.3–11.4) **
51–60 years old 1.42 (8) 3.0 (1.0–9.2) * 3.1 (1.0–9.4) *

Over 60 years old 0.61 (3) 1.3 (0.3–5.4) 1.3 (0.3–5.5)

Marital status

Married/Common-Law Marriage 1.12 (31)a 1.0 1.0

Single 2.18 (65) 1.9 (1.3–3.0) ** 1.9 (1.3–3.0) **

Ethnicity (self-reported)

White 1.28 (42)a 1.0 1.0
Mixed-race 2.20 (54) 1.7 (1.2–2.6) ** 1.7 (1.2–2.6) **

Education level
Unfinished primary 0.77(1)a 1.0 1.0

None 1.26(42) 1.6 (0.3–11.8) 1.6 (0.2–12)

Finished primary 4.65(6) 6.0 (1.0–45.2) * 6.3 (1.0–48.1) *
Finished secondary 2.38(34) 3.1 (0.4–22.4) 3.1 (0.4–23.1)

Technical 1.55(5) 2.0 (0.2–17.1) 2.0 (0.2–17.6)

University 3.04(8) 3.9 (0.5–31.2) 4.0 (0.5–32.7)

aNotes: a Reference group to calculate the prevalence ratios and odds ratio. *p < 0.05, **p < 0.01. Overestimation of the odds ratio [(OR-PR)/(OR-1)] was smaller than 
0.10. No cases were found in bisexual people, lesbians, widows-separated people, Afro-descendants and those who had not finished secondary school. Specific prevalence: 
the denominator is the total number of subjects included in a category of the independent variable (the subgroup that appears in each row), and in numerator is the total 
number of positives in this subgroup.
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(Chi2 p = 0.516); deprivation of liberty (own or sexual 
partner’s) in the last 12 months (Chi2 p = 0.864) or 
biohazard accident in the last 12 months (Chi2 p = 0.615).

Among the bivariate associations described, those 
related to previous hospitalisation, city of origin, age, 
marital status, ethnicity and use of hallucinogens in the 
last sexual relationship resulted in a confounding 
effect.

The following variables explain the prevalence of HIV/ 
AIDS in this population: belonging to a key group, sex, 
formal education, healthcare coverage, identifying a risky 
sexual relationship and having sexual relations with key 
groups or people with an STI diagnosis. Among these 
variables, an interaction (increase in HIV prevalence) 
was found between belonging to a key group and sex, 
education level and having sexual relations with subjects 
from key groups; interaction was also found between sex 
and having sexual relations with key groups (Table 6).

The main interactions are described below; the preva
lence ratios of each subgroup are shown compared to 
people in the general population:

(i) For MSMs: 5.5 (95% CI, 1.8–16.7) with no formal 
education, 27.7 (95% CI, 3.4–227) in subjects who 

did not finish primary school, 106 (95% CI, 
15–778) in those who finished secondary school 
and 6.8 (95% CI, 3.4–13.7) in those with sexual 
relations with key groups

(ii) For homeless people: 3.5 (95% CI, 1.0–11.8) in 
those without a formal education

(iii) For sex workers: 8.5 (95% CI, 1.0–93) in women
(iv) For injection drug users: 131 (95% CI, 14–1233) 

in women, 14.1 (95% CI, 5.4–36.7) in men, 33.6 
(95% CI, 11.3–100) in subjects without a formal 
education and 69 (95% CI, 5–1038) in those who 
finished secondary education

(v) For transgender people: 102 (95% CI, 7–1560) in 
women

(vi) For prisoners: 22.4 (95% CI, 1.4–350) in those 
who finished secondary education

Discussion
This research study is one of the first to compare the 
prevalence of HIV/AIDS in the key groups defined by 
WHO and adopt in infection control policies in 
Colombia. An infection rate of 0.27% was found in the 
general population, 0.53% in sex workers, 0.66% in home
less people, 2.44% in transgender persons, 2.44% in 

Table 5 Specific HIV Prevalence According to Health Characteristics and HIV Risk Factors in the Study Population

Potential Associated Factor Specific Prevalence % (n) Prevalence Ratio (CI95%) Odds Ratio (CI95%)

Healthcare coverage
Contributory 1.25 (37)a 1.0 1.0

None 4.60 (29) 3.7 (2–5.9)** 3.8 (2.3–6.2)**

Subsidised 1.37 (30) 1.1 (0.7–1.8) 1.1 (0.7–1.8)

Hospitalisation in the last 12 month
No 1.49 (76)a 2.1 (1.3–3.5)** 2.2 (1.3–3.6)**

Si 3.19 (20) 1.0 1.0

Identified a risky sexual relationship

No 7.89 (12) 5.3 (2.9–9.5)** 5.6 (3.0–10.6)**

Si 1.49 (84)a 1.0 1.0

Used hallucinogens in last sexual relationship

No 1.39(47)a 1.5 (1.0–2.2)* 1.5 (1.0–2.3)*
Si 2.09(49) 1.0 1.0

Sexual relations with key populations
No 0.73(32)a 6.4 (4.1–9.7)** 6.7 (4.3–10.1)**

Si 4.71 (64) 1.0 1.0

Sexual relations with people with STIs

No 1.35 (72)a 4.7 (3.0–7.4)** 4.9 (3.1–7.9)**

Si 6.33 (24) 1.0 1.0

aNotes: a Reference group to calculate the prevalence ratios and odds ratio. *p < 0.05, **p < 0.01. Overestimation of the odds ratio [(OR-PR)/(OR-1)] was smaller than 5.0.
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prisoners, 5.36% in MSMs and 7.92% in injection drug 
users. Potential explanatory factors include sex, education 
level, type of health coverage and sexual relations with 
people from key groups or with STIs. This information is 
highly relevant to evaluate indirectly the institutional 
efforts to control infection; analyse behaviour in groups 
seldom studied in the country and identify subgroups with 
the greatest need for epidemiological monitoring, health 
care and risk of HIV/AIDS transmission.

The prevalence of HIV in the subgroup of the general 
population was higher in the present study than in others, 
such as in the case of Brazil (11–18 cases per 100,000 
inhabitants)25 or in the case of Colombian studies, for 
example, in Bogotá (19 per 100,000 inhabitants).14 

Among 5386 people from the general population who 
visited a Medellín clinical laboratory, it was 0.2%;15 

among 5851 healthy people from an HCP in Medellín, it 
was 1.8%.16 It is also higher among healthy subjects found 

in blood banks, such as the case of a study in 
Bucaramanga that reported a prevalence of 0.16% among 
3758 donors.26 However, in Colombia, lower prevalence 
than that reported in the present study has also been found 
among the general population group. For example, in 
Medellín, a publication with 65,535 donors reported 
0.0%,27 and in Rionegro-Antioquia, a study with 15,461 
donors reported 0.04%.28 This heterogeneity in the general 
prevalence is far from the consistency found in specific 
prevalences, given that these studies report a statistical 
association between sex (higher among men) and age 
(higher among young adults)14–16,25–28 among people 
who appear to be healthy. These findings present two 
direct implications. First, the epidemiological characteris
tics of each population indicate the need to increase stu
dies in each city to gather evidence that demonstrates the 
achievement of or delay in meeting national and interna
tional goals to control the epidemic. Second, the consistent 

Table 6 Evaluation of the Effect Modification Using Multivariate Logistic Regression: Identification of Associations with Confounding 
and Interaction of Variables

B E.T. Wald p

Confounding model variables

Study group 0.20 0.05 12.96 <0.001**

Sex 1.51 0.35 19.06 <0.001**
Education level 0.41 0.15 7.64 0.006**

Healthcare coverage −0.58 0.14 16.45 <0.001**

Identified in a risky sexual relationship −1.45 0.44 11.00 0.001**
Sexual relations with people from key populations 1.39 0.24 32.28 <0.001**

Sexual intercourse with people diagnosed with STIs 0.88 0.34 6.73 0.009**
Hospitalised in the last 12 months 0.15 0.34 0.20 0.652

Origin 0.05 0.06 0.54 0.464

Age group 0.11 0.08 1.86 0.173
Marital status 0.55 0.35 2.47 0.116

Used hallucinogens in last sexual relationship −0.40 0.24 2.72 0.099

Ethnicity −1.13 0.57 3.85 0.051

Interaction model variables

Study group 0.95 0.16 33.41 <0.001**
Sex 3.33 0.89 14.18 <0.001**

Education level 0.40 0.08 23.00 <0.001**

Healthcare coverage −0.57 0.14 16.49 <0.001**
Identified a risky sexual relationship −1.38 0.37 14.20 <0.001**

Sexual relations with people from key populations 3.68 0.87 17.85 <0.001**

Sexual intercourse with people diagnosed with STIs 2.30 0.57 16.39 <0.001**
Group*Sex −0.38 0.15 6.07 0.014*

Group*Formal Education −0.10 0.03 9.85 0.002**

Group*Sexual relations with people from key populations −0.38 0.12 10.63 0.001**
Sex*Sexual relations with people from key populations −1.66 0.81 4.16 0.041*

Sexual relations with people from key populations*Sexual relations with people diagnosed with STIs* −1.80 0.65 7.66 0.006**

Notes: *p<0.05, **p<0.01. The results of the models with dummy variables are not shown because low sample sizes for some subgroups led to low statistical power.
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association between age and sex shows the need to 
increase diagnostic, preventive and therapeutic efforts 
among men and younger adults (25–40 years old), given 
that they present the highest specific prevalence and con
stitute groups at high risk of transmission.

Among the key groups, the lowest prevalence among 
those infected was found in sex workers (0.53%) and 
homeless people (0.66%). This is much lesser than the 
results found in studies in the international sphere, which 
report 5%–70% prevalence for the first group7,8 and 16%– 
28% for populations similar to homeless people in coun
tries such as Ukraine11 or 7.8%–16.2% in other studies 
with homeless people in Medellín, Colombia.19,20

These results lead to the development of three hypoth
eses. First, the low prevalence found among these groups 
is an indirect indicator of the effectiveness of preventive 
actions focused on them. The institutions responsible for 
intervention could evaluate this hypothesis with studies 
that establish causal relationships with their programmes, 
and thus, these interventions could be replicated in other 
contexts. Second, the discrepancy with previous research 
accounts for the variability present among countries, 
within each country and over time; that is, it reflects the 
impossibility of extrapolating results and the need for 
constant monitoring with screening tests in these popula
tion groups. Third, the low prevalence in highly exposed 
groups may be mediated by immunological mechanisms 
that have given rise to HIV-1-exposed seronegative 
(HESN). Subsequent studies should address these immu
nological mechanisms in this population.

With regard to other key groups, the evidence found in 
this study and past research is highly heterogeneous, indi
cating the need to improve knowledge of group-specific 
epidemiological profiles. The present study found 
a prevalence of 2.44% among prisoners, unlike interna
tional studies that indicate rates as low as 0.47% or studies 
that indicate that HIV and other STIs are 2–10 times higher 
in this population compared to the general population.9,10 

In contrast, national evidence reports 11% infection rates 
in prisoners from Barranquilla, Colombia.21 The differ
ences between studies can be attributed to methodological 
issues related to sample size calculation, sampling or the 
diagnostic performance of the test used. Beyond the mag
nitude of the difference, in Colombia there is consistency 
in results, indicating that the prevalence of HIV in prison 
population is much higher than that in the general popula
tion. Therefore, governments need to deploy strategies to 
guarantee the right to health and medical care to this 

population, with measures that include providing access 
to condoms, disposable syringes and needles, health edu
cation and ensuring care for infected people. In this 
respect, it is important to understand that the prison popu
lation has the same health rights as the general population 
and that their lives and health are related to that of the 
general population in many ways.

The prevalence of HIV among MSMs in the present 
study was 5.36%; among 575 MSMs from the 
Netherlands, it was 3.5%;4 among 2303 MSMs from 
Germany, 50.5%5 and in Colombia, a study with 336 
MSMs from Bucaramanga reported 11% prevalence.18 

Despite the differences in HIV occurrence, all studies 
report very high prevalence in this population, thus corro
borating the need to join efforts to screen MSMs for 
infection. In terms of preventive actions, it is necessary 
to review those that are being implemented because they 
are not as effective as expected. Actions such as including 
MSMs in planning policies in the fight against AIDS, 
addressing homophobia, discrimination and stigma regard
ing sexual preferences and protecting MSMs from human 
rights abuses and sexual violence are essential aspects in 
resolving inaccessible or poorly focused programmes.

A HIV prevalence of 2.44% was found among trans
gender persons, there is no history of research with this 
group in Colombia. Among injection drug users, this study 
found 7.92% to be infected. Internationally, data as low as 
0.7% have been reported for this group, while in Colombia 
the figures have ranged between 1.9% and 6.7%.22 This 
finding highlights the importance of incorporating the 
WHO’s recommendations, which include educational 
health interventions, access to condoms, prevention of 
sexual violence, drug addiction treatment, prevention of 
transmission due to tattoos and piercings, prophylactic 
medications and prevention and treatment of STIs.30

WHO recommendations for key groups emphasise the 
need to work with these groups, including using antiretro
virals as a prophylactic method; this practice could reduce 
incidence by 20–25%. This has been supported by evi
dence showing how the probability of contracting HIV/ 
AIDS is 14 times higher among sex workers, 19 times 
higher among MSMs, 50 times higher among transsexual 
women and 50 times higher among injection drug users 
compared to the general population. In addition, global 
analyses indicate that problems related to accessing health
care services persist in these groups. There are no services 
that meet their needs; they are discriminated groups and in 
many cases, these populations are stigmatised or socially 
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excluded, which is a major obstacle in achieving the goals 
of fighting the epidemic.23 This vulnerability is exacer
bated among this study’s population; in addition to the 
inherent risk of belonging to a key group, those infected 
in this population faced deficiencies in care. The present 
study identified other explanatory factors of the infection, 
such as education level, type of health coverage and hav
ing sexual relations with people from key groups and those 
with STIs. Interactions among these demonstrate the com
plexity of the situation and the need for intersectoral, 
interdisciplinary and inter-institutional actions.

Limitations of this research study include the tempor
ary bias of cross-sectional studies (not being able to estab
lish whether associated variables preceded the infection), 
low sample size in some key groups (that affects the 
possibilities of extrapolation of the result), and low statis
tical power of some comparisons, especially multivariate 
ones. In this last limitation, it is worth specifying that, 
despite the fact that the primary outcome was HIV pre
valence, statistical associations were explored in order to 
generate hypotheses for subsequent studies, identifying 
related variables or groups with a higher occurrence; how
ever, some bivariate and multivariate statistics, mainly in 
the comparison with the smaller sample size groups, could 
have power problems (to report as non-significant, some 
statistical associations that do exist but require a higher n).

Consistent with these limitations and the previous dis
cussion, it is recommended to improve the application of 
clinical practice guidelines for all those infected and the 
efforts to screen sexual partners in key groups, decrease 
treatment times and connect infected patients with care 
programmes. In addition, the recruitment strategies of the 
subjects of the key groups must be improved through 
active surveillance (that the interdisciplinary health team 
goes to their daily workplaces), motivational campaigns 
for screening by peers, active members of their groups or 
non-governmental organizations with experience in the 
field work with these populations.

Conclusion
A high prevalence of infection was found in the key 
groups, and the main explanatory factors for high infection 
rates were identified. This shows the need to increase 
health efforts for prevention, diagnosis and treatment of 
cases, mainly in groups that are at a higher risk of con
tracting and transmitting it while, at the same time, being 
excluded from national health coverage.
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