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ABSTRACT 

Background and Objective: To understand the main forms of transmission of HIV in order to 
foster the containment of the transmission chain, early diagnosis and the epidemiological profile 
of patients. In this sense, it will enable the analysis of the epidemiological profile and the 
transmissibility variables of patients with HIV/Aids from the municipality of Imperatriz-MA.. 
Method: This is an observational cross-sectional study. Data collection was performed from 
the analysis of patients’ records registered in the Center for Testing and Counseling (CTA) from 
2017 to 2020. For data collection, a questionnaire with transmission variables and 
epidemiological characteristics of patients was used. Results: From January 2017 to December 
2020, 211 medical records were filed. Of these, 71.6% were male, 55.5% of the participants 
were between 21 and 40 years, and 66.4% from Imperatriz-MA. The most prevalent type of 
exposure was sexual intercourse without a condom. Among the participants, 83.9% (n=177) 
were positive only for HIV. About 140 people with HIV had an undetectable viral load (VL) (< 
50 copies/ml) after 6 months of using antiretroviral therapy, making it low transmissibility. 
Conclusion: The study was able to characterize the epidemiological profile of patients from 
the Specialized Assistance Service (SAE) in Imperatriz between 2017 and 2020. Despite the 
increase in the number of cases among women, the most affected public remains young men, 
from 21 to 40 years of age, with 8 to 11 years of education, single and brown. Sexual intercourse 
without a condom is the main type of exposure. 

Keywords:  Human immunodeficiency virus. Epidemiology.  Infectious disease transmission.  
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Justificación y Objetivo: Buscando proporcionar a la contención de la cadena de transmisión 
del VIH, el diagnóstico precoz y el perfil epidemiológico de los pacientes para conocer las 
principales formas de transmisión del VIH. En este sentido, el estudio tiene como objetivo 
analizar el perfil epidemiológico y las variables de transmisibilidad de los usuarios con 
VIH/sida del municipio de Imperatriz-MA. Método: Se trata de un estudio observacional de 
carácter transversal, la recolección de datos fue realizada a partir del análisis de registros de 
usuarios registrados en el CTA en el período de 2017 a 2020. Para la recolección de datos, se 
utilizó un cuestionario con variables de transmisión y características epidemiológicas de los 
pacientes. Resultados: Se registraron 211 registros y enero de 2017 a diciembre de 2020. De 
estos, 71,6% del sexo masculino, 55,5% de los participantes tenían entre 21 y 40 años y 66,4% 
de Imperatriz - MA. El tipo de exposición más prevalente fue la relación sexual sin condón. 
Entre los participantes, 83,9% (n=177) fueron positivos solo para el VIH. Cerca de 140 personas 
con VIH tenían carga viral indetectable (< 50 copias/ml) después de 6 meses usando terapia 
antirretroviral, haciéndola de baja transmisibilidad. Conclusión: El público más afectado sigue 
siendo hombres jóvenes, de 21 a 40 años, con 8 a 11 años de educación, solteros y de piel 
morena. Las relaciones sexuales sin preservativo son el principal tipo de exposición. 

Palabras clave: Virus de la inmunodeficiencia humana. Epidemiología. Transmisión de 
enfermedad infecciosa. 

RESUMO 

Justificativa e Objetivo: Conhecer as principais formas de transmissão do HIV para 
proporcionar a contenção da cadeia de transmissão do HIV, o diagnóstico precoce e o perfil 
epidemiológico dos pacientes. Nesse sentido, será possível analisar o perfil epidemiológico e 
as variáveis de transmissibilidade dos usuários com HIV/Aids do município de Imperatriz-MA. 
Métodos: Trata-se de um estudo observacional de caráter transversal. A coleta de dados foi 
realizada a partir da análise de registros de usuários cadastrados no CTA no período de 2017 a 
2020. Para a coleta de dados, utilizou-se um questionário com variáveis de transmissão e 
características epidemiológicas dos pacientes. Resultados: Foram registrados 211 prontuários 

de janeiro de 2017 a dezembro de 2020. Destes, 71,6% do sexo masculino, 55,5% dos 
participantes tinham entre 21 e 40 anos e 66,4% de Imperatriz-MA. O tipo de exposição mais 
prevalente foi a relação sexual sem preservativo. Entre os participantes, 83,9% (n=177) foram 
positivos apenas para HIV. Cerca de 140 pessoas com HIV tinham carga viral indetectável (< 
50 cópias/ml) após 6 meses usando terapia antirretroviral, tornando-a de baixa 
transmissibilidade. Conclusões: O estudo conseguiu caracterizar o perfil epidemiológico dos 
usuários de SAE em Imperatriz entre 2017 e 2020. Apesar do aumento no número de casos em 
mulheres, o público mais afetado continua sendo homens jovens, de 21 a 40 anos, com 8 a 11 
anos de educação, solteiros e pardos. A relação sexual sem preservativo é o principal tipo de 
exposição. 

Descritores: Vírus da imunodeficiência humana, Epidemiologia, Transmissão de doença 
infecciosa. 

INTRODUCTION 

The human immunodeficiency virus (HIV) is the etiologic agent that causes acquired 

immunodeficiency syndrome (Aids), a pathology that reduces the functions of the immune 
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system against immunity and other opportunistic diseases. 1 The genetic material of  HIV is 

formed by ribonucleic acid (RNA), which is transcribed into double-stranded DNA by the viral 

reverse transcriptase enzyme and, finally, incorporated into the host's genetic material.2 

Transmission of the HIV virus can occur through sexual, vertical, and parenteral exposure. 

Unprotected sexual exposure represents the main risk factor for the transmission of the virus.3,4 

       To track people infected with HIV, the Brazilian Ministry of Health has 

implemented the Centers for Testing and Counseling (CTA – Centro de Testagem e 

Aconselhamento), in order to guarantee free tests for sexually transmitted infections (STIs), 

including Aids.5  The diagnosis is made through immunostatic tests such as ELISA (Enzyme-

Linked Immunosorbent Assay), rapid and molecular tests, and blood samples on filter paper. 

Due to the user’s access to Rapid Test, the detection of HIV infection can be performed in 

laboratory and non-laboratory environments, making it possible to expand the coverage of the 

diagnosis.6 

According to data from the World Health Organization (WHO), it is estimated that in 

2017 the number of people living with HIV was 37.9 million. In Brazil, the number of 

documented cases of HIV since the implementation of the Disease Information and Notification 

System (SINAN) reached the mark of 342,459 cases (2007 to 2020).7 In Maranhão, more than 

19,000 cases of Aids were reported from January 2000 to June 2020, with a detection rate in 

2018 of 18.7 per 100,000 inhabitants recorded in SINAN, representing an increase of 41.7% 

compared to 2008.8 

The interiorization of Aids in Brazil manifests as a discernible trend temporally and 

geospatially. Within the cases recorded from January 2015 to June 2020, the majority consists 

of males, predominantly comprised of heterosexual men, within the age range of 20 to 49 years 

old.9 The epidemiological profile of SAE users in medium and small cities still requires studies, 

unlike national surveys that cover the population of large Brazilian capital cities. Thus, due to 

the socioeconomic growth of the southern region of Maranhão, associated with the 

demographic explosion of recent years, there has been an increase in the number of notifications 

due to HIV-1 infection and the spread of the epidemic to inland regions, requiring an 

understanding of the dynamics of the HIV infection to promote actions seeking prevention and 

monitoring of this disease. 10  

Comprehensive understanding of the local epidemic dynamics is paramount for the 

proficient formulation and execution of public health policies geared towards the prevention, 
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treatment, and support of individuals living with HIV/Aids. Therefore, the present research aims 

to analyze the epidemiological profile and the variables of transmissibility from patients with 

HIV/Aids in the city of Imperatriz-MA. The information generated can contribute to the actions 

of the CTA and the target public to direct measures to contain the chain of transmission of HIV 

as well as to establish the early diagnosis of this syndrome.  

METHODS 

The study was characterized by being observational and cross-sectional analytical, 

considering that the researcher does not interfere in the exposure and outcome, which are 

recorded at the same time. Thus, the data was analyzed without interference from the observer. 

11 

Data collected from the files of users admitted between January 2017 and December 

2020 at the CTA of Imperatriz-MA who met the following criteria were included: a) age greater 

than or equal to 15 years; b) forms correctly completed with origin, age, gender, and date of 

admission to the CTA; and c) users with 2 HIV positive tests. Records of patients who, during 

the analysis, did not have the diagnosis confirmed through laboratory analysis and it was not 

possible to obtain information about the patient's clinical and epidemiological data due to 

incompleteness or ineligible records were excluded. 

To construct the sociodemographic profile of HIV-infected users, the following 

variables were analyzed: age (>15 to 20 years, 21 to 40 years,  41 to 60 years, >60 years), sex 

(male, female), city (Imperatriz, others) years of education (none,  1 to 3, 4 to 7, 8 to 11, >12), 

skin color (white, brown, black, others), marital status (not married, married, widower, not 

informed).   

The variables studied regarding the clinical and pathological history and prognoses 

were: recent infection with syphilis/ tuberculosis/ hepatitis b (yes, no), type of recent partners 

(not informed, men who have sex with men only, men who have sex with women only, women 

who have sex with women only, men who have sex with both men and women, men who have 

sex with transvestites/transsexuals), number of recent partners (1, 2, 3 to 5, 6 to 10, 11 to 20, > 

20), type of exposure (sexual intercourse without a condom, mother-to-child transmission, 

hemophiliac/transfusion, not informed), condom use with steady partner (never, always, 

sometimes, not informed), condom use with casual partner (never, always, sometimes, not 

informed), reason for not using (trust the partner, does not like, partner does not accept, there 
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was not enough time, under the influence of alcohol/drugs, other, not applicable), lifetime drug 

use (never used, drink or have drunk often, uses or has used injecting drugs, uses or has used 

other drugs), population group (drug user, injecting drug user, people living with HIV, men 

who have sex with men, sex worker, general population), VL > 1000 (yes, not), VL < 50 after 

6 months (yes, no). 

The data was tabulated using Microsoft Excel® software and later exported to the 

open-access statistical program R Studio (R Core Team, 2022®). Data analysis was performed 

using Pearson's Chi-Square test to compare the expected proportions between variable 

categories. A p value < 0.05 was considered significant. 

The study was conducted obeying the ethical aspects that regulate scientific research 

involving human beings, published in resolution number 466/12 from the National Health 

Council. The study was approved by the Research Ethics Committee of the Federal University 

of Maranhão, with protocol CAAE 56081721.0.0000.5086 on 04/28/2022.  

RESULTS 

During the study period, between 2017 and 2020, 211 cases of HIV/Aids assisted at 

the SAE in the macroregion of Imperatriz-MA were reported. With regard to the 

sociodemographic profile of patients with HIV/Aids studied, our findings revealed that the 

sample was predominantly composed of individuals between 21 and 40 years old (55.5%, 

n=117) , male (71.6%, n=151), from the city of Imperatriz (66.4%, n=140), with 8 to 11 years 

of education (43.11%, n=91), brown skin color (64%, n=135) and not married (55%, n=116). 

(Table 1). 

Table 1. Sociodemographic profile of patients with HIV/Aids assisted at the Specialized Assistance Service 
(SAE) in the macroregion of Imperatriz-MA, from January 2017 to December 2020.  (n=211).   

 Variable Frequency % n  
 Age    
 >15 to 20 years 15.6% 33  
 21 to 40 years 55.5% 117  
 41 to 60 years 24.6% 52  
 > 60 years 4.3% 9  
 Sex    
 Male 71.6% 151  
 Female 28.4% 60  
 City    
 Imperatriz  66.4% 140  
 Others 33.6¨% 71  
 Years of education    
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 None 2.8% 6  
 1 to 3 7.1% 15  
 4 to 7 31.8% 67  
 8 to 11 43.1% 91  
 > 12 15.2% 32  
 Skin color    
 White 21.8% 46  
 Brown 64% 135  
 Black 10.9% 23  
 Others (yellow/indigenous) 3.3% 7  
 Marital status    
 Not Married 55% 116  
 Married 35.5% 75  
 Widower 3.8% 8  
 Not informed 5.7% 12  

 

Regarding clinical and pathological history and prognoses, the data indicates a higher 

frequency of men who have sex with men (42.1%, n=89), people without recent infection with 

syphilis/ tuberculosis/ hepatitis B (77.7%, n=164), who drink or have drunk often (50.7%, 

n=107), with 6 to 10 recent sexual partners (22.7%, n=48), who never (54.5%, n=115) or 

sometimes (45%, n=95) use condoms with steady partners, for trusting them (41.7%, n=88).  In 

relation to the viral load, it was observed that 67.3% (n=140) of patients had VL>1000, and 

after 6 months, 66.6% had VL <50. (Table 2). 
Table 2. Distribution of transmission variables among people living with HIV assisted at the Specialized 
Assistance Service (SAE) in the macroregion of Imperatriz-MA, from January 2017 to December 2020. (n=211). 

Variable Frequency % n 

Recent infection with Syphilis/ Tuberculosis/ Hepatitis B   
Yes 22.3 47 
No 77.7 164 
Type of recent partners   
Not informed 0.5 1 
Men who have sex with men only 42.1% 89 
Men who have sex with women only 18.8% 39 
Women who have sex with women only 29.9% 63 
Men who have sex with both men and women 9.0% 19 
Men who have sex with transvestites/transsexuals  4.5%       10 
Number of recent partners   

1 2.8% 6 
2 41.2% 87 
3 to 5 15.2% 32 
6 to 10 22.7% 48 
11 to 20 10.9% 23 
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> 20 7.1%       15 
Type of Exposure   
Sexual intercourse without a condom 92% 194 
Mother-to-child transmission 0.9% 2 
Hemophiliac/transfusion 0% 0 
Not informed 7.1% 15 
Condom use with steady partner   
Never 41.7% 88 
Always 10.4% 22 
Sometimes 43.6% 92 
Not informed 4.3% 9 
Condom use with casual partner   
Never 54.5% 115 
Always 45.0% 95 
Sometimes 0.5% 1 
Not informed                         0 %        0 
Reason for not using condom   
Trust the partner                      41.7% 88 
Does not like                      10.4% 22 
Partner does not accept      7.1%      15 

There was not enough time     11.4%      24 
Under the influence of alcohol/drugs      4.7%       1 
Other     14.7%      31 
Not applicable     10.0%      21 
Lifetime drug use   
Never used 34.6% 73 
Drink or have drunk often 50.7% 107 
Uses or has used injecting drugs 2.8% 6 
Uses or has used other drugs (cocaine, crack) 11.8% 25 
Population group   
Drug user 3.8% 8 
Injecting Drug User 3.8% 8 
People living with HIV 17.2% 36 
Men who have sex with men 34.6% 73 
Sex worker 1.9% 4 
General population 38.9% 82 
VL* > 1000   
Yes 67.3% 142 
Not 32.7% 69 
VL* < 50 after 6 months   
Yes  66.4% 140 
Not 33.6% 71 

 *VL – Viral Load. 



La
yo

ut 
Vers

ion
 

 

 

When correlating the variables among people living with HIV assisted at the SAE in 

the macroregion of Imperatriz-MA, it was observed that regardless of the number of sexual 

partners, groups that never or only occasionally use condoms predominate (p-value = 0.036). 

When relating viral load < 50 after ART treatment with recent STI infections, it was found that 

the majority of the patients without STI achieved a decline in viral load, while among those 

recently infected with syphilis, tuberculosis, and hepatitis B half achieved a decrease in viral 

load and the other half did not (p-value = 0.001). (Table 3) 
Table 3. Correlation between variables among people living with HIV assisted at the Specialized Assistance 
Service (SAE) in the macroregion of Imperatriz-MA, from January 2017 to December 2020. (n=211).  

Years of education 
Sex 

p-value Male Female 

0 a 3 years 6 15 

0.002 4 a 7 years 38 29 
8 a 11 years 64 27 

>12 years 20 12 

 

Number of Partners Use condom with partner Fixed p-value Never Always Sometimes 
1  2 1 3 

0.036 
2  37 9 41 
3 a 5  12 4 16 
6 a 10  23 6 19 
>11  14 4 20 

 

 

Viral load < 50 ART treatment 
Recent infection with 

Syphilis/ Tuberculosis/ Hepatitis B p-value 
Yes No 

Yes 23 117 0.001 No 24 47 
 

 

DISCUSSION 

After analyzing the sociodemographic variables, an increase in cases was observed in 

the southern region of Maranhão, due to the rapid economic growth resulting from the 

installation of agricultural companies and the offer of formal job vacancies in the region.13 

When addressing the predominance of gender, there was a greater number of male patients 

(71.6%). This finding reaffirms the prevalence of 7HIV/Aids cases among men in the country 

between 2017-2020, in which more than 70% of cases occurred in men. The data is similar to 

the study carried out at the reference hospital for the treatment of HIV/Aids in Goiânia, Goiás, 

where (56.6%) of the patients were men.13 
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Although, an increase in the number of cases among females was noted over time. In 

Brazil, from 2008 to 2020, there was an increase in the participation of women in cases of HIV. 

With that, monitoring the historical evolution, 688,348 cases of HIV were notified in men and 

356,885 in women. Over time, the ratio between the sexes has been progressively decreasing. 

In 1985, the ratio was 15 cases in men to one case in women. Currently, the ratio is 2.4 to one. 
7 

Since 2013, there has been a decrease in the number of Aids cases among women and 

men. In 2017, the proportion of Aids cases reported on SINAN by gender was male 2.3:1 

female. In Imperatriz, in 2014, the proportion of cases by sex was 1:1, and in 2020 the ratio was 

male 2.3:1 female. Data that confirms other studies, where the centralization of the number of 

cases is observed in areas that suffer population explosion and with high demographic density, 

due to the intense migration of individuals with variable health conditions that need tracking, 

diagnosis, and treatment in more urbanized regions. 15 

As for the incidence of cases of HIV/Aids reported, in the Northeast region cases 

jumped from 3,190 in 2018 to 3,322 in 2019. In Imperatriz, there was a drop in cases compared 

to previous years. With the COVID-19 pandemic period, the number of confirmed cases in the 

country reduced by 67.34% (2019: 26,141 cases in men; 2020: 8,434 cases in men).16 This drop 

reflects the possible underreporting of cases, due to the social isolation proposed during the 

COVID-19 pandemic period and also the reallocation of health professionals to other sectors to 

fight the new virus. Thus, a progressive increase in the number of cases between 2020 and 2022 

is expected, leading to consequences in the promotion, prevention, and care of patients with 

HIV.17 

In our findings, it was observed that the primary age group living with HIV/Aids in 

Imperatriz is between 21 and 40 years old, aligning with the epidemiological profile in Brazil.9 

As for the level of education, participants with complete secondary education, followed by 

those who completed elementary school, predominated in this study, with 43% and 31% 

respectively. This data reaffirms the information collected for cases of HIV/Aids in Brazil 

between 2013 and 2017. In this period, the percentage of HIV-positive patients who attended 

high school  was 38.4%, and elementary school 37.5%.15 

It was also verified that the highest percentage of the population self-declared brown 

64.0% (135), followed by white 21.8% (46), and black 10.9%. This data is in accordance with 

the national scenario. According to the Ministry of Health, between 2013-2017, cases of 
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HIV/Aids predominated among white (44%) and brown (43.5%) ethnic groups. Overall, the 

division of cases is in line with the ethnic prevalence of the country. According to the Brazilian 

Institute of Geography and Statistics (IBGE), in the period from 2012 to 2019, 46.8% of 

Brazilians self-declared to be brown, 42.7% white, 9.4% black and 1.1% yellow or indigenous.7 

Research data reveals that 34.6% of male patients claim to have sex with another man. 

According to another study, it is noted that the number of cases among young men who have 

sex with men (MSM) increased by 140% between 2009 and 2016. Considering general data, 

the prevalence of MSM with HIV jumped from 12.1% to 18. 4% - 1.5 times higher.4  

According to the Ministry of Health, it is possible to notice a gradual increase in 

HIV/Aids infections among MSM in the last decade, which jumped from 35.6% in 2006 to 

47.3% in 2016, an increase of 32.9%. The growing prevalence of AIDS and the number of 

people infected with HIV among MSM reflects the moral reaction to sexual practices. However, 

it is necessary to consider that in addition to social and programmatic issues, individual and 

subjective decisions contribute to the conversion of social groups that are more vulnerable to 

HIV.17 

As for the population group, the proportion of heterosexual patients with HIV/Aids is 

on average 38% of the cases. In Imperatriz, the cases reported between 2016-2020 among 

heterosexuals correspond to 56% of all cases reported. 15 It is important to emphasize that, in 

this research, the number of MSM, homosexuals and bisexuals may be underestimated, as the 

answers given by patients may not represent their real sexual inclination. And conversely, the 

prevalence of heterosexuals may be overestimated. Since the categorization of homosexual and 

bisexual is influenced by ethical and cultural issues, the population tends to highlight their 

heterosexual relationships as a form of social acceptance. 18 

 Regarding the reasons for not using condoms, the population studied claims to 

dismiss prevention measures during sexual practices with occasional or steady partners, even 

though they recognize the importance of prevention. In this study, it was observed that 17% of 

patients reported trusting their partner and therefore never using condoms in sexual intercourse 

with occasional partners, despite of knowing their importance for preventing STI. In this sense, 

it is necessary to integrate and offer education about HIV/Aids to promote the continuous use 

of prevention methods.19  

Observational studies with serodiscordant couples reveal that antiretroviral treatment 

in patients with HIV-1 decreases sexual transmission of the virus. Early therapy reduces the 
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risk of HIV-1 infections by 96%. In this research, it was observed that 32.7% of those infected 

started early antiretroviral therapy with expressive results in the reduction of the viral load and, 

consequently, in the viral transmission chain. Thus, the Ministry of Health establishes that all 

infected people who are not yet receiving ART should receive ART, regardless of their CD4+ 

count. 20 

It is observed that cases of HIV/Aids in the country began in the social classes with 

higher education, with considerable expansion to the classes with lower education.12 The study 

showed significance (p-value < 0.05) in the proportion of participants with low education, in 

which 43.1% have only completed elementary school. In females, it is observed that the lower 

the education level, the higher the risk of exposure, similar to data from the Southeast and 

Midwest regions of Brazil. Thus, this data reflects the patterns of involvement related to 

knowledge and education deficiency.21 

Statistically proven, individuals with recent infections of syphilis, tuberculosis, or 

hepatitis B show positive responses to treatment, achieving parity with those without recent 

infection regarding undetectable viral load after 6 months of ART. This observation is 

substantiated by a study conducted in Belo Horizonte, the capital of the state of Minas Gerais, 

Brazil. The study found that at the end of 12 months of ART, only 6.8% of individuals co-

infected with syphilis and HIV had a detectable viral load. 22 

The limitation of the present study is related to the method used in the collection of 

data, which was obtained through medical records, performed by health professionals and 

presented with incomplete filling. The lack of records such as symptoms, cause of death, and 

laboratory follow-up data, among others, significantly impairs the description of the 

epidemiological and clinical pattern of the study. 

The study characterized the epidemiological profile of SAE users in Imperatriz 

between 2017 and 2020. Despite the increase in the number of cases among women, the most 

affected public remains young men, from 21 to 40 years, with 8 to 11 years of education, single 

and brown. Sexual intercourse without a condom is the main type of exposure. In this sense, it 

is necessary to develop public health policies aimed at this community to adopt relevant and 

effective actions for the promotion, prevention, and restoration of health, seeking to promote 

condom use and health education regarding HIV/AIDS infection, focusing in their 

sociodemographic and clinical characteristics and social motivators. 
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