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Abstract 

Background: HIV incidence can be estimated with cross‑sectional studies using clinical, serological, and molecular 
data. Worldwide, HIV incidence data in only men who have sex with men (MSM) are scarce and principally focus on 
those with healthcare or under treatment. However, better estimates can be obtained through studies with national 
representativeness. The objective was to estimate the prevalence, incidence, and factors associated with acquiring HIV 
in a national sample of MSM who attend meeting places, considering geographical regions.

Methods: A nationally representative survey of MSM attending meeting places was performed in Mexico. Par‑
ticipants answered a questionnaire,  and a dried blood spot (DBS) was collected. Samples were classified as recent 
infections using an algorithm with HIV status, antiretroviral therapy, and the result of BED‑EIA assay. Parameters were 
analysed considering regions and demographic and sexual behaviour characteristics.

Results: The national HIV prevalence was 17.4% with regional differences; the highest prevalence (20.7%) was found 
in Mexico City, and the lowest prevalence was found in the West region (11.5%). The incidence was 9.4 per 100 p/y, 
with regional values from 6.2 to 13.2 for the Northeast and the Centre regions, respectively. Age, age at sexual debut, 
low wealth index, and rewarded sex were associated with HIV prevalence. Centre region, use of private clinics as 
health services, and having sex exclusively with men were associated with recent HIV infections.

Conclusions: The incidence and prevalence showed regional differences, suggesting a difference in the dynamics 
of HIV transmission; some regions have a greater case accumulation, and others have a greater rate of new infections. 
Understanding this dynamic will allow developing health programs focused on HIV prevention or treating people 
already living with HIV.
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Background
In 2019, approximately 38 million people were living 
with HIV (PLWH) worldwide, with 1.7 million new HIV 
infections representing a 40% reduction relative to 1998 
(2.8 million) [1]. However, the incidence in vulner-
able populations, such as men who have sex with men 
(MSM), has increased. MSM have up to 13 times higher 
risk of acquiring HIV than other population groups [1, 
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2]. Mexico, a country with 127 million inhabitants dis-
tributed in 32 states, has a concentrated HIV epidemic. 
According to the National Health and Nutrition Survey 
2012 (ENSANut 2012), the HIV seroprevalence in the 
general population was 0.15%, while in key population 
groups, it was higher ranging from 12 to 15.1% among 
male sex workers, 7% among intravenous drug users 
[3], and 16.9% among MSM [4].

Prevalence and incidence estimation reflect the mag-
nitude of the epidemic. To calculate HIV incidence 
through transversal studies, the World Health Organi-
zation (WHO) has recommended the design of the 
recent infection test algorithm (RITA) using clinical 
information, serological tests, and molecular assays. In 
addition to the algorithm, the use of a correction fac-
tor is recommended. Regardless of the type of study, a 
better estimation would be obtained with a nationally 
representative sample [5].

There is little information on HIV incidence in popula-
tion-based and nationally representative studies, and it is 
even more scarce in vulnerable populations such as MSM 
with information based only on populations in health 
care and/or monitoring, specifically in people who had 
contact with health services [6–8].

In 2011, a nationally representative survey focused on 
HIV seroprevalence was conducted in Mexico among 
MSM at meeting places. The HIV prevalence among 
7,823 participants with a point-of-care test was 16.9% 
[4, 9]. The results showed that the risk of HIV infec-
tion increased with age, the number of sexual partners, 
a receptive sexual role, and low educational level [9]. In 
2013, the second version of this survey was carried out 
as an instrument to evaluate the prevention programs 
in relation to the first survey from 2011. This survey 
included similar meeting place and a similar question-
naire (about demographics, sexual behaviours, lifestyle, 
and health care), and a DBS was collected for each par-
ticipant [10]. The objectives of the current study were (1) 
to estimate HIV prevalence and incidence among par-
ticipants in the 2013 survey and (2) to estimate sociode-
mographic and behavioural factors associated with HIV 
prevalence and recent HIV infections, considering the 
differences between geographical regions.

Methods
Survey design and fieldwork
The national survey of MSM attending meeting places 
was performed between September and November 
2013 in 24 states distributed in 6 geographic regions: 
Mexico City, South, Centre, Northeast, Northwest, and 
West. These cities were selected based on their popula-
tion size and HIV prevalence from an initial group of 
44 cities with the greatest prevalence reported between 

2003 and 2008 [4, 10]. The sample size of each region 
was based on the census that was carried out prior to 
this work to determine an approximate size of the total 
population of MSM who attend the meeting places 
and to determine the access to health services of MSM 
related to a previous intervention [4, 10].

An adaptation of the PLACE method was used to 
identify the MSM meeting places, and these were ran-
domized to recruit the participants at convenience. The 
selected meeting places were visited by the interviewers 
who asked for other places, and they followed the same 
procedure until a saturation point was reached [10]. 
After signing the informed consent form, each partici-
pant answered an anonymous self-reported electronic 
questionnaire (using the ACASI system). The question-
naire took between 30 and 40  min to complete. DBS 
samples were collected by trained nurses. The inclusion 
criteria were being MSM, being over 18  years of age, 
providing written informed consent, and answering the 
questionnaire. The exclusion criteria were incomplete 
information and insufficient biological samples. All the 
men in the study voluntarily agreed to participate with-
out any kind of compensation. The study population for 
our study was 6840 MSM surveyed in 2013 [10].

Laboratory tests
Detection of HIV cases was performed with a chemilu-
minescent microparticle immunoassay by simultaneous 
detection of antigens and antibodies with DBS samples 
(HIV Ag/Ab Combo, Architect, Abbott Diagnostics 
Division™). To identify possible recent HIV infections, 
a serological test of differences in proportions was per-
formed following the manufacturer’s instructions (BED 
EIA HIV-1, Sedia™). To classify recent infections, we 
first generated an algorithm that included the HIV Ag/
Ab Combo assay, information about antiretroviral ther-
apy (ART), and BED EIA HIV-1 test results. To esti-
mate the incidence, we used recent HIV infections and 
the formula proposed by Hargrove et  al. with a 1.3% 
correction factor (FRR) previously obtained for MSM 
from Mexico City for DBS samples and the BED EIA 
HIV-1 test [11, 12].

Statistical analyses
The cities were grouped into six regions: (1) Mexico City, 
(2) South (Merida, Cancun, and Campeche), (3) Centre 
(Puebla, Tlaxcala, Cuernavaca, Tehuantepec-Juchitan, 
Veracruz, Acapulco, Xalapa, and Pachuca), (4) North-
east (Monterrey, San Luis Potosi, Reynosa-Rio Bravo, 
and Matamoros), (5) Northwest (Tijuana, Juarez, Mexi-
cali, and Hermosillo), and (6) West (Guadalajara, Leon-
Silao, Aguascalientes, and Puerto Vallarta). The “wealth 
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index” was classified as low (0–2 goods), medium (3–4 
goods), and high (5–7 goods) based on 7 goods: refrigera-
tor, washing machine, water heater, computer, internet, 
domestic employees, and automobiles. “Health services” 
refers to the site at which the participant looks after his 
medical events in the last year. “HIV test offered” refers 
to a number of tests offered to the participant in the last 
year, and “HIV test” refers to the site where the partici-
pant performed the HIV test in the last year. “Age of sex-
ual debut” classifies the age of the participant at the time 
of their first sexual intercourse. “Sexual partners’ gender” 
considers sexual intercourse with men only or with men 
and women. “Rewarded sex” refers to receiving money 
or gifts for sex. The “last sexual partner’s HIV status” 
describes the knowledge of the HIV status of the partner. 
“Known people with HIV/AIDS” refers to acquaintances 
infected with HIV or suffering from AIDS. “Number of 
sexual partners” classifies the number of all sexual part-
ners in the last month. “Condom use” was defined as the 
consistency of condom use in the last three sexual inter-
courses. “Sexual role” refers to the insertive or receptive 
role in the last three sexual intercourses. A descriptive 
analysis was developed by geographic region with 95% 
confidence intervals (95% CI). The results of HIV status 
(negative, prevalent, or recent infections) gave rise to the 
dependent variables used in the analysis. A bivariate mul-
tinomial logistic regression of prevalence and recent HIV 
infections was carried out. The logistic regression began 
with a bivariate analysis, and the variables with a p < 0.05 
and the sexual partners variables were analysed in a satu-
rated model. The variables that were not statistically sig-
nificant were eliminated, except for the sexual partners 
variable because of its relevance in HIV transmission. 
The backward step-by-step method was used to perform 
a multivariate logistic regression. To analyse the dynam-
ics of HIV for each geographic region, we created the 
following regional variables: “HIV diagnosis percentage” 
with the total number of participants who knew their 
HIV status and the total laboratory-confirmed HIV posi-
tives, “antiretroviral treatment (ART) coverage” consider-
ing the number of MSM with ART and the total number 
of HIV-positive individuals who knew their status, and 
“mortality” (weighted percentage of HIV mortality) with 
information from an external study published by Bravo-
García and Ortíz-Pérez [13]. The statistical analyses were 
performed using SPSS Statistics version 25.0 (IBM).

Ethics statement
All the methods in the study were performed under the 
guidelines, regulations, and instructions of ethics and 
biosafety Instituto Nacional de Salud Pública’s commit-
tees. After the complete observation and evaluation of 
the study by the committees, we obtained approval from 

both ethics 1393 and biosafety 1002. Each participant 
read and signed the informed consent form.

Results
Most of the participants were between 21 and 30  years 
old, with the highest percentage living in the South 
(60.7%) and the lowest in the Northwest (46.8%). Regard-
ing the wealth index, the percentage of persons in the 
highest stratum was greatest in Mexico City (70.6%) and 
the lowest in the South (58.7%). Regarding the sexual 
behaviour variables, 37.6% of the MSM reported that 
their last sexual partner did not have HIV, with regional 
differences ranging from 34.1% in Mexico City to 48.3% 
in the South. For the sexual role, 25.8% reported being 
sexually insertive in the last three sexual relationships, 
and the greatest differences were found between the 
Northwest (29.1%) and Centre (22.9%). The population 
presented differences by geographic region in both soci-
odemographic and sexual behavioural characteristics, as 
shown in Table 1.

The study began with 6942 MSM; 102 were excluded 
due to lack of DBS samples, 1193 were positive for HIV 
testing (HIV Ag/Ab Combo), 848 reported no ART 
among which 242 were classified as recent HIV infec-
tions by the BED EIA HIV-1 assay (Fig. 1). The national 
HIV prevalence was 17.4% (95% CI 16.6–18.4), with dif-
ferences between regions; the highest prevalence was in 
Mexico City, at 20.7%, and the lowest was in the West, 
at 11.5%. The national incidence was calculated at 9.4 per 
100 person/years (p/y) (95% CI 4.4–7.9), with the Centre 
having the highest incidence at 13.2 per 100 p/y and the 
Northeast having the lowest incidence at 6.2 per 100 p/y. 
The geographic regions showed disparities; for example, 
the highest percentage of diagnosis was found in Mexico 
City (41.2%), and the lowest percentage was found in 
the Centre (22.1%). The ART coverage was 81.8% at the 
national level, with differences from 77.3% in the South 
to 90.9% in the Western, and the mortality ranged from 
7.0 in the South and 2.8 in the West (Table 2 and Fig. 2).

Regarding the factors associated with HIV preva-
lence, from adjusted analyses, we found that MSM in 
the South were two times more likely to be infected 
than people in the West. The HIV prevalence increased 
with age and among people with a low wealth index. 
Being treated in an HIV specialized clinic was associ-
ated with the highest HIV prevalence, and these indi-
viduals were 12.4 times more likely to live with HIV 
than people without this service. Regarding sexual 
behaviour, individuals with early sexual debut with men 
(8–14  years) had a 1.6 times higher likelihood of HIV 
infection than individuals with sexual debut at or after 
age 20; men who had sex only with men had a 1.8 times 
higher probability of living with HIV than men who had 
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Table 1 Demographic and sexual behavior characteristics among men who have sex with men, stratified by region

The table shows the population description of MSM who gather at meeting points (n = 6840) by region. &Statistically significant (p‑value < 0.001, obtained with Chi‑
squared tests)

Variable Categories Total % Region (%) p value

Mexico city South Centre Northeast Northwest West

Age (years) ≥ 41 9.2 9.2 6.0 5.2 14.6 15.2 5.0 < 0.001&

31–40 18.8 19.8 10.7 14.6 22.8 23.4 15.7

21–30 54.0 54.6 60.7 55.5 48.9 46.8 58.1

18–20 18.0 16.4 22.7 24.7 13.6 14.5 21.2

Wealth index Low 10.5 9.0 19.3 11.4 11.6 13.8 8.8 < 0.001&

Medium 22.0 20.4 22.0 24.7 25.3 23.5 21.0

High 67.4 70.6 58.7 63.9 63.2 62.7 70.2

Health service HIV Specialized Clinic 1.0 1.0 1.0 1.1 1.2 1.1 0.4 < 0.001&

Government 16.1 17.2 19.3 13.1 14.0 11.9 19.2

Private 12.4 13.4 11.7 14.7 9.5 8.8 11.6

No service used 70.6 68.3 68.0 71.0 75.4 78.2 68.8

HIV test offered ≥ 6 3.2 3.2 2.7 1.3 2.4 4.9 5.1 < 0.001&

1–5 34.9 37.5 33.0 26.8 27.5 40.0 37.5

None 61.9 59.4 64.3 71.9 70.1 55.1 57.4

HIV test Government 29.3 31.4 30.3 25.6 24.6 33.1 26.8 < 0.001&

Private 12.5 12.0 15.3 12.0 13.0 13.1 12.8

No test 51.9 50.9 47.7 55.9 56.4 48.1 51.8

Meeting points 6.3 5.7 6.7 6.4 6.0 5.7 8.6

Age of sexual debut with men 8–14 21.7 22.9 23.0 19.4 20.7 22.4 20.2 < 0.001&

15–19 55.5 54.9 59.0 58.9 52.0 51.6 59.1

≥ 20 22.7 22.2 18.0 21.7 27.3 26.0 20.7

Sexual partners gender Men only 87.4 89.0 85.0 86.4 83.1 82.6 91.3 < 0.001&

Men and women 12.6 11.0 15.0 13.6 16.9 17.4 8.7

Rewarded sex Yes 26.7 26.7 35.3 24.0 26.6 28.0 25.9 0.007&

No 73.3 73.3 64.7 76.0 73.4 72.0 74.1

Last sexual partner HIV status I know he has HIV 4.0 5.0 3.0 2.8 3.0 3.9 3.3 < 0.001&

I don’t know if he has HIV 38.4 40.4 33.7 35.8 37.6 37.4 37.4

I think he does not have HIV 20.0 20.5 15.0 19.5 20.5 19.4 20.4

I know he does not have HIV 37.6 34.1 48.3 41.8 38.9 39.3 38.9

Known people with HIV/AIDS Yes 55.2 61.6 56.3 46.9 46.2 55.1 49.6 < 0.001&

No 44.8 38.4 43.7 53.1 53.8 44.9 50.4

Number of sexual partners No answer 7.0 7.1 9.7 9.4 3.7 6.7 6.1 < 0.001&

≥ 11 1.7 2.3 1.0 1.3 0.9 1.3 1.3

2–10 27.2 29.3 28.7 25.6 23.4 26.3 24.9

0–1 64.1 61.3 60.7 63.6 72.0 65.7 67.7

Condom use No answer 5.9 6.0 8.3 6.9 2.8 6.3 6.0 < 0.001&

None 16.1 14.4 22.0 18.8 15.9 18.9 15.5

1–2 times 16.5 16.1 16.7 15.5 15.0 17.8 19.2

3 times 61.5 63.6 53.0 58.9 66.2 57.0 59.3

Sexual role No answer 6.3 6.4 8.7 7.3 3.2 7.2 6.4 < 0.001&

Receptive 21.3 20.8 23.7 22.2 23.4 22.1 18.8

Both 46.6 47.5 40.0 47.6 44.5 41.6 50.3

Insertive 25.8 25.3 27.7 22.9 28.9 29.1 24.5
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sex with men and women. Those who knew that their 
last sexual partner had HIV were almost 5 times more 
likely to have HIV infection. Other variables, such as 
HIV test offered, HIV test, rewarded sex, knowing indi-
viduals with HIV/AIDS, condom use (none and 1–2 
times), and sexual role, were associated with HIV prev-
alence, as shown in Table 3.

In relation to the factors associated with recent HIV 
infection with the adjusted model, individuals in the 
Centre were 2.2 times more likely to have HIV in com-
parison with those in the West. Older age, early age 
at sexual debut, and low wealth index were not asso-
ciated with recent infection. Men who had sex only 
with men were twice as likely to acquire HIV than men 

Fig. 1 Recent infection test algorithm (RITA). It shows the designed algorithm that combines the results of serological tests and information on the 
initiation of ART (antiretroviral therapy), each step with its corresponding number of samples. The 242 recent HIV infections were used to calculate 
the incidence

Table 2 Regional HIV prevalence and incidence among men who have sex with men

Prevalence, diagnosis, antiretroviral therapy (ART) coverage, and mortality columns show the data calculated for each region in percentage (%); incidence represents 
the regional data per 100 persons/years (p/y). *Mortality was calculated with data obtained from external information [13]

Region Cities n Prevalence (%) Incidence 
(per 100 
p/y)

Diagnosis (%) Art 
coverage 
(%)

*Mortality (%)

Mexico city Mexico City 3162 20.7 10.1 41.2 80.7 4.6

South Merida, Cancun, and Campeche 300 19.0 9.9 38.6 77.3 7.0

Centre Puebla‑Tlaxcala, Cuernavaca, Tehuantepec‑Juchitan, 
Veracruz, Acapulco, Xalapa, and Pachuca

963 16.9 13.2 22.1 80.6 4.1

Northeast Monterrey, San Luis Potosi, Reynosa‑Rio Bravo, and 
Matamoros

779 13.5 6.2 28.6 90.0 4.0

Northwest Tijuana, Juarez, Mexicali, and Hermosillo 697 14.9 8.2 29.8 77.4 5.4

West Guadalajara, Leon‑Silao, Aguascalientes, and Puerto 
Vallarta

939 11.5 6.7 30.6 90.9 2.8

National 6840 17.4 9.4 35.4 81.8 4.2
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who had sex with men and women. MSM only who 
reported a receptive role were 2.2 times more likely to 
have a recent infection than MSM only who reported 
an insertive role. MSM who attended HIV specialized 
clinics were approximately five times more likely to 
have acquired HIV infection than MSM without these 
services. Individuals who knew a person with HIV had 
a 1.5 times higher probability of having a recent infec-
tion. The consistent use of condoms was not found 
to be a protective factor for HIV, and the number of 
sexual partners in the last month did not show differ-
ences in likelihood of recent HIV infection, as shown 
in Table 3.

Discussion
The national HIV prevalence found among MSM in Mex-
ico (17.4%) was higher than the prevalence in the general 
male population (0.24%) [3] but similar to that in the 
MSM population from Sub Saharan African (17.9%), less 
than that in Caribbean countries (25.4%), and higher than 
that in others global regions (Central and South America 
14.9% and North America 15.4%) [14]. However, across 
the country, the HIV prevalence in MSM is heterogene-
ous, ranging from 11.5% in the West region to 20.7% in 
Mexico City. Regarding HIV incidence, there is limited 
information about vulnerable groups (such as MSM) in 
national surveys. The incidence reported in our study in 

Fig. 2 Scenarios of HIV transmission by geographic region. Based on the regional variables, we constructed the graph concerning national data 
(blue lines); located each geographical region in terms of its prevalence and incidence. With this organization, we observed three regions (West, 
Northeast and Northwest), lean towards the lower left quadrant, which can be considered the one with the best situation because of its lowest 
prevalence and incidence. On the contrary, South, Mexico City and Centre, are located towards the part of the graph where the highest prevalence 
and incidence data are displayed. Likewise, mortality corresponds with the diameter of the bubbles and the coverage of antiretroviral treatment 
with the color
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Table 3 Sociodemographic and sexual behavior variables and their association with HIV prevalence and recent HIV infections

Variable Categories Prevalence (%) Prevalence  ORA (CI 95%) Recent 
infections (%)

Recent 
infections  ORA 
(CI 95%)

Region Mexico City 20.7 1.6 (1.2–2.0)& 3.7 1.5 (0.9–2.3)

South 19.0 1.9 (1.2–2.8)& 3.7 1.6 (0.8–3.3)

Centre 16.9 1.9 (1.4–2.6)& 5.0 2.2 (1.3–3.6)&

Northeast 13.5 1.3 (0.9–1.8) 2.4 1.0 (0.6–1.9)

Northwest 14.9 1.2 (0.9–1.7) 3.2 1.3 (0.7–2.3)

West 11.5 1 2.7 1

Age (years)  ≥ 41 22.2 2.2 (1.6–3.1)& 4.1 1.2 (0.8–1.9)

31–40 23.0 2.2 (1.7–3.0)& 3.4 1.5 (0.9–2.5)

21–30 17.4 1.7 (1.3–2.1)& 3.5 1.1 (0.8–1.6)

18–20 9.4 1 3.4 1

Wealth index Low 21.8 1.7 (1.3–2.1)& 3.8 1.2 (0.8–1.8)

Medium 17.5 1.1 (0.9–1.3) 3.1 0.9 (0.6–1.2)

High 16.7 1 3.6 1

Health service HIV Specialized Clinic 75.0 12.4 (6.2–24.9)& 5.9 4.9 (1.6–15.2)&

Government 28.2 2.1 (1.7–2.5)& 3.5 1.2 (0.8–1.8)

Private 20.6 1.6 (1.3–2.0)& 5.0 1.6 (1.1–2.2)&

No service used 13.6 1 3.3 1

HIV test offered ≥ 6 25.7 1.7 (1.1–2.5)& 4.5 1.5 (0.7–2.9)

1–5 20.5 1.4 (1.2–1.7)& 3.9 1.2 (0.9–1.6)

None 15.3 1 3.3 1

HIV test Government 23.1 2.4 (1.7–3.5)& 3.7 1.2 (0.7–2.0)

Private 16.6 2.0 (1.3–2.9)& 4.2 1.3 (0.7–2.4)

No test 15.1 2.3 (1.6–3.4)& 3.3 1.2 (0.7–2.1)

Meeting points 11.9 1 3.7 1

Age of sexual debut with men 8–14 23.1 1.6 (1.3–2.1)& 3.7 1.2 (0.8–1.9)

15–19 16.5 1.4 (1.1–1.7)& 3.8 1.3 (0.9–1.9)

≥ 20 14.4 1 2.8 1

Sexual partners gender Men only 18.6 1.8 (1.3–2.4)& 3.8 2.1 (1.2–3.6)&

Men and women 9.3 1 1.7 1

Rewarded sex Yes 22.1 1.3 (1.1–1.5)& 4.0 1.1 (0.8–1.5)

No 15.7 1 3.4 1

Last sexual partner HIV status I know he has HIV 46.9 4.4 (3.2–6.0)& 1.8 0.7 (0.3–1.8)

I do not know if he has HIV 21.0 1.6 (1.4–2.0)& 4.1 1.2 (0.9–1.6)

I think he does not have HIV 14.0 1.1 (0.8–1.3) 2.9 0.8 (0.5–1.2)

I know he does not have HIV 12.5 1 3.5 1

Known people with HIV/AIDS Yes 23.9 2.2 (1.8–2.6)& 4.1 1.5 (1.2–2.1)&

No 9.5 1 2.8 1

Number of sexual partners No answer 20.3 1.1 (0.7–1.5) 4.0 0.9 (0.5–1.7)

≥ 11 23.9 0.9 (0.5–1.4) 1.7 0.4 (0.1–1.8)

2–10 19.9 1.1 (0.9–1.2) 4.4 1.3 (1.0–1.7)

0–1 15.9 1 3.2 1

Condom use No answer 18.7 0.2 (0.1–0.5) 5.0 1.2 (0.4–3.3)

None 10.3 0.5 (0.4–0.7)& 1.9 0.5 (0.3–0.7)&

1–2 times 15.8 0.7 (0.6–0.9)& 3.6 0.9 (0.6–1.2)

3 times 19.6 1 3.8 1

Sexual role No answer 20.6 3.3 (1.8–6.2)& 4.6 2.0 (0.7–5.9)

Receptive 19.8 1.6 (1.3–2.0)& 4.6 2.2 (1.4–3.3)&

Both 18.3 1.6 (1.3–1.9)& 3.7 1.8 (1.3–2.7)&

Insertive 13.1 1 2.1 1

The table shows the sociodemographic and sexual behaviour variables and their association with HIV prevalence or recent HIV infections. The odds ratio  (ORA) was 
adjusted for all the following variables: region, age, wealth index, health service, HIV test offered, HIV test, age of sexual debut, sexual partners gender, rewarded sex, 
last sexual partner HIV status, known people with HIV/AIDS, condom use, and sexual role. &Statistically significant (p‑value < 0.05, obtained with Chi‑squared tests)
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the MSM population in Mexico (9.4 cases per 100 p/y) 
was higher than that obtained for the general population 
(0.100–0.250 per 1000 p/y) [15] and the Central Latin 
American region (0.0943 per 1000 p/y) [14]. Compared 
to the incidence calculated in small MSM groups in the 
Latin American countries of Ecuador (6.5 cases per 100 
p/y), Peru (3.5 cases per 100 p/y), and Brazil (5.0 cases 
per 100 p/y) [16], our results showed the highest inci-
dence. Nevertheless, our data are similar to areas with 
a concentrated epidemic, showing 7.4 cases per 100 p/y 
among young MSM from Bangkok [17], and countries 
with a generalized epidemic, such as 12.5 cases per 100 
among MSM in South Africa [18].

The current study shows the HIV incidence from MSM 
at the national and regional levels, and this data was not 
collected only from local surveys or by only including 
the general population. For this work, we considered the 
use of the RITA algorithm and a specific FRR for correc-
tion, as recommended by the World Health Organization 
[5, 12]. A publication by Hallett T. in 2011 showed that 
none of 39 studies analysed corrected the results or data 
obtained from other populations or regions by a specific 
FRR; consequently, the incidence estimations may con-
tain errors [19].

Our results show the contrasts between the preva-
lence and the estimated incidence at a regional level, 
indicating that the population dynamics of the HIV 
epidemic among MSM differ within the same coun-
try. The transmission dynamics could be influenced 
by multiple variables at different levels with different 
impacts [20]. The West, Northeast, and Northwest 
regions stand out with the lowest prevalence. The first 
two regions showed high ART coverage and low mor-
tality, which are regional variables that could explain 
their low prevalence and incidence. In summary, the 
better the treatment is, the lower the transmission (low 
population viral load) and mortality [21]. On the other 
hand, in the Northwest, the low estimates may reflect 
low ART coverage and high mortality [13, 21]. There-
fore, the health status of the newly infected population 
must be affected by poor treatment, low survival, and 
therefore low case accumulation. The low prevalence 
of HIV in the West region is associated with a high 
socioeconomic level, late initiation of sexual activity, 
and having an insertive sexual role, individual char-
acteristics that are found in a high percentage in the 
West region and that are associated with decreased 
HIV prevalence. The Northeast region had the low-
est incidence of HIV, which can be explained in part 
because it has the highest percentage of people with 
a late sexual debut, a lower percentage of people who 
have relationships only with men, the lowest percent-
age of people who know someone with HIV, and the 

lower percentage of receptive MSM, which are protec-
tive factors against HIV incidence.

In contrast, the South, Mexico City, and Centre regions 
presented the highest prevalence and incidence. The 
estimates for the South are explained by its high mortal-
ity (the highest of all regions) [13] and its very low ART 
coverage. Poor treatment results in greater transmission, 
more cases, and higher mortality [8, 21]. The high preva-
lence and incidence found in the Mexico City and Centre 
regions can be explained by the relatively low ART cover-
age; it causes an accumulation of cases (high prevalence) 
and does not reduce the viral load, resulting in conditions 
of sustained transmission of the virus (high incidence) 
[8, 21]. Finally, comparing the Mexico City and Centre 
regions, the difference in prevalence could be explained 
by the highest percentage of diagnosis in the Mexico City 
(41.2%) and the lowest in the Centre region (22.1%). The 
heterogeneity between regions shows that the prevalence 
and incidence are insufficient to explain the dynamics of 
HIV transmission, which is why there are different epi-
demics in the same country. The high prevalence of HIV 
in Mexico City is related to individual characteristics 
such as early sexual debut, knowing that the last sexual 
partner had HIV, meeting people with HIV, and having 
only male sexual partners. These variables were associ-
ated with HIV prevalence and were found to be more fre-
quent in Mexico City. In the Centre region, there is a high 
percentage of MSM with receptive sexual roles, which is 
a risk factor at the individual level and contributes to the 
incidence of HIV in this region.

At the individual level, time-dependent variables such 
as age or age at sexual debut were associated with HIV 
prevalence because these variables indicate a longer 
period of exposure [22–24]. The HIV status of the last 
sexual partner was also associated with HIV prevalence, 
possibly by serosorting, or when people seek sex with 
those of the same HIV status. In agreement with other 
publications, MSM who knew that their last sexual part-
ner was living with HIV were approximately 5 times 
more likely to be infected [25]. For recent HIV infections, 
we found an association with knowing people living with 
HIV, and this variable could indicate greater awareness of 
taking the HIV diagnostic test or the perception of hav-
ing risky sexual behaviours [26]. The use of HIV special-
ized clinics was associated with recent HIV infections; 
in this sense, the Centers for Disease Control and Pre-
vention (CDC) recommend that MSM should be tested 
for HIV at least once a year [26], so the likelihood of 
receiving HIV diagnosis increases. The inconsistent use 
of a condom was apparently a protective factor against 
HIV acquisition; although this is counterintuitive, it is 
explained by the reverse causality of condoms being used 
after HIV is acquired. MSM living with HIV used more 
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condoms once they knew their status [22, 27, 28]. A study 
in India showed that women who have used condoms 
had a 3.3 times higher risk of having HIV than women 
who have never used condoms [29]. Another point to 
consider is risk compensation: MSM with a low number 
of sexual partners perceive a low risk of acquiring HIV, 
and they reduce their condom use. In this study, 81.6% 
of MSM with fewer sexual partners (0–1) reported never 
wearing condoms, in contrast to 17.1% and 1.3% of MSM 
with 2–10 and 11 or more sexual partners, respectively.

The results of this paper should be considered in light 
of the following limitations. The sexual risk behaviour 
data were self-reported, and these sensitive behaviours 
may have been underreported. Additionally, the recruit-
ment strategy of our population (we recruited MSM 
gathering at meeting places such as discos, bars, cinemas, 
and public squares) may result in a selection bias leading 
to high-risk subpopulation groups and may not represent 
the entire MSM population. Finally, the mortality data 
used in the analyses come from another study carried out 
by Bravo-García in the general population [13]. This is 
because it was impossible to assess mortality (cross-sec-
tional design, self-reported data) in our study population.

Conclusion
According to the findings of this work, HIV transmission 
can be addressed at different levels. The effect of regional 
variables can explain the regional disparity in HIV preva-
lence and incidence, determine different scenarios of HIV 
transmission, and hence highlight the different dynamics 
of the HIV epidemic within the same country. Although 
Mexico, in general, is classified as a country with an HIV 
epidemic concentrated in groups with risk behaviours, 
the variables analysed at both the individual and popu-
lation levels contribute to this dynamic with different 
impacts in each region, which leads to an epidemic with 
specific dynamics in each region analysed.

Therefore, clarifying and understanding these dynam-
ics would allow health programs to focus on the preven-
tion of HIV or on the treatment of infected people, per its 
transmission dynamics and its specific geographic region. 
Future research is required with different approaches 
to understand and clarify factors that could explain the 
regional disparity in the prevalence and incidence of 
HIV/AIDS among MSM.
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