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Abstract: Introduction: Sexually transmitted infections (STIs) continue to occur at high levels.

According to the WHO, each year there are an estimated 374 million new infections with syphilis,

gonorrhea, chlamydia, and trichomoniasis. STIs are associated with an increased risk of acquiring
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HIV infection. Migrants are reportedly highly affected by STIs. Objectives: This study aims to
characterize factors associated with STIs in a population of HIV-positive migrants living in Portugal.
Methodology: This is a cross-sectional observational study of 265 newly diagnosed HIV-1 positive
migrants, who were defined as individuals born outside Portugal. This group of people were part
of the BESTHOPE study that was developed in 17 Portuguese hospitals between September 2014
and December 2019, and included information collected through sociodemographic and behavioral
questionnaires filled in by the migrant patients, clinical questionnaires filled in by the clinicians and
HIV-1 genomic sequences generated through resistance testing (Sanger sequencing). A multivariable
statistical analysis was used to analyze the association between sociodemographic characteristics,
sexual behaviors, HIV testing and sexual infections. Results: Most HIV-1 positive individuals
included in the study were men (66.8%) and aged between 25 and 44 years old (59.9%). Men had
a higher proportion of STIs when compared to women (40.4% vs. 14.0%) and the majority of men
reported homosexual contacts (52.0%). Most men reported having had two or more occasional sexual
partners in the previous year (88.8%) and 50.9% reported always using condoms with occasional
partners, while 13.2% never used it. For regular partners, only 29.5% of the women reported using
condoms, compared to 47.3% of men. Other risk behaviors for acquiring HIV, such as tattooing and
performing invasive medical procedures, were more prevalent in men (38.0% and 46.2%, respectively),
when compared to women (30.4% and 45.1% respectively) and 4.7% of men reported having already
shared injectable materials, with no data for comparison in the case for women. Additionally, 23.9%
of women reported having had a blood transfusion while only 10.3% of men reported having had
this medical procedure. Meanwhile, 30.9% of the individuals reported having been diagnosed with
some type of STI in the last 12 months. In addition, 43.3% of individuals that answered a question
about hepatitis reported to be infected with hepatitis B, while 13.0% reported having hepatitis C
infection. According to the multivariable analysis, the only transmission route was significantly
associated with reports of previous STI infection: men who have sex with men (MSM) were 70%
more likely to have been diagnosed with an STI in the past 12 months compared to the heterosexual
route. Conclusion: HIV-1 infected men were more likely to report previous STIs than women. On the
other hand, most migrant women had a regular sexual partner and never or only sometimes used
condoms. This somewhat discrepant findings suggest that gender inequalities may make women
unable to negotiate safe sexual practices, resulting in increased susceptibility to infection. However,
since migrant women report less STIs, we cannot exclude that these STIs may remain undiagnosed.
The implementation of safer sex awareness campaigns for condom use and screening for STIs in
women is crucial. On the other hand, health education campaigns for STI knowledge need to be
implemented for both MSM and women and their partners.

Keywords: HIV-1; newly infected patients; migrants; sexual risk behavior; STIs

1. Introduction

Human immunodeficiency virus (HIV) infection is still one of the biggest global public
health problems with around 39 million people living with HIV (PLHIV) worldwide. In
2022, around 1.3 million new infections were diagnosed; 70% of these occurred among
vulnerable groups [1]. To exacerbate this issue, coinfection with sexually transmitted in-
fections (STI) is a serious concern. Approximately 374 million new cases of STIs (syphilis,
gonorrhea, chlamydia and trichomoniasis) occur annually, especially in people aged
15-49 years [2].

Migrant populations including those from African countries are disproportionately
affected by infectious diseases such as HIV and other STIs [3]. Migrants are considered a
vulnerable population, since in general, they experience vulnerability with restricted access
to health care, poverty, low levels of education, cultural and language barriers, and stigma.
These factors make migrants more susceptible to acquiring infectious diseases including
HIV [4].
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Moreover, there were identified multiple risk factors in the literature associated with
HIV /STI co-infection, such as having a high number of different sexual partners, sexual
contact with casual partners and sex workers, inconsistent condom use, and the ingestion
of drugs and alcohol before sexual contact [5]. The treatment and prevention of these
STIs interrupt the chain of transmission and prevent possible complications [6]. Health
education and adherence to safe sex practices like the use of condoms and reducing the
number of sexual partners are essential elements in preventing STIs [7]. Additionally,
having an STI increases the infectiousness of people living with HIV. Furthermore, this
increase in infectiousness leads to a potential for HIV acquisition in people at risk for
HIV [8].

In Portugal, the rate of migration continues to rise, including many immigrants from
Portuguese-speaking countries. In 2021, the majority arrived from Brazil, and a large part
arrived from Portuguese-speaking African countries [9]. Moreover, in 2021, almost half
(47%) of HIV new diagnoses in Portugal were among foreign-born individuals; 21.5% of
those occur in individuals with origin in sub-Saharan African countries [10].

In Portugal, specifically in Porto and Lisbon Metropolitan Areas, the most commonly
reported STIs were chlamydia, gonorrhea and syphilis, the latter having the highest rate of
notifications [11]. For chlamydia, the highest incidence of cases was among 25 to 34 years
old, for gonorrhea the highest incidence was among adolescent males and young adults
aged between 15 and 24 years old, while for syphilis it was found mostly in males between
45 and 64 years old [11,12].

Given the high increase in migrants living in Portugal in recent years [13] and the
fact that STIs are usually associated with an increased risk of acquiring HIV infection, it is
important to understand the main factors associated with STI infection in HIV-1 positive
individuals in migrant populations living in Portugal.

2. Materials and Methods
2.1. Study Population and Data Collection

The protocol was in accordance with the declaration of Helsinki and approved by the
Ethical Committee of all hospitals involved in the study (see Supplementary Table S1 in the
Supplementary Materials).

Data from 265 newly diagnosed HIV-1 positive migrants (defined as a person who was
born outside Portugal) were collected in 17 hospitals located in Portugal between September
2014 and December 2019. These migrants are part of the BESTHOPE database containing
anonymized individuals’ information, including demographic, clinical, behavioral and
genotype resistance data. All People Living with HIV-1 (PLWH) data were generated in the
context of routine clinical care. Informed consent was obtained from all subjects involved
in the study.

The BESTHOPE study was an observational cross-sectional study that collected data of
people living with HIV-1 followed in Portuguese hospitals through different data collection
instruments, such as socio-behavioral questionnaires, clinical questionnaires and genomic
sequences of the HIV-1 virus, to understand the dynamics and the behavioral determinants
of HIV transmission.

The data were collected with a survey questionnaire in the infectious diseases/internal
medicine consultations constructed by researchers in collaboration with patients and NGO
members, and then completed by the participants. Clinicians provided clinical data (https:
/ /methods.sagepub.com/case/clinical-sociobehavioral-questionnaires-genomic-data-hiv-
transmission, accessed on 8 July 2024).

2.2. Management and Statistical Analysis of Data

Data were entered, cleaned, coded and checked for missing values, outliers and incon-
sistencies. Descriptive analysis was used to characterize the sociodemographic, clinical and
behavioral characteristics of the individuals included in the study. The association between
sex (the outcome) and the qualitative variables was analyzed using Chi-square (X2) or
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Fisher tests. To compare the continuous variables, such as age, between the two groups, the
Mann-Whitney U test was used. To analyze the associations between sociodemographic
characteristics, sexual behaviors, HIV testing and sexual infections a multivariable analysis
was used using logistic regression to obtain an adjusted odds ratio (aOR) and respective
95% confidence interval (CI).

Factors which were associated with outcomes at the 20% significance level in the
bivariate models were included in the multivariable analysis. All analyses were conducted
in SPSS Statistic software version 27. For the multivariable analysis, the variable “country of
origin” was classified into (a) sub-Saharan Africa, (b) Brazil and Latin America, (c) Western
Europe and Eastern Europe, and (d) other countries. The variable “employment situation”
was classified as (1) employed and (2) not employed, the latter including the unemployed,
retired or students.

3. Results
3.1. Epidemiologic and Clinical Data

The sociodemographic characteristics of the study participants are summarized in
Table 1. Most HIV-1 positive individuals included in the study were males (66.8%) and
aged between 25 and 44 years old (59.9%). Regarding marital status and level of education,
in our population more than half of individuals were single (56.3%) and about a third
(30.9%) finalized secondary school level. Most individuals were employed (72.7%) and
half (50.0%) reported their financial situation as being “sufficient”. Single individuals were
mostly male, while married individuals were mostly women (p = 0.017). Some differences
were found between women’s and men’s perceptions, since regarding their current income,
46.8% of women reported their financial situation as being insufficient, while 60.6% of
men considered it as sufficient (p < 0.001). Regarding the country of origin, 49.8% were
originated from sub-Saharan African countries (including Angola (31.1%), Cape Verde
(20.5%) and Guinea-Bissau (37.1%)), and 39.6% of individuals had Brazilian origin. The
men were mostly Brazilian (48.6%) while the women were of African origin (72.7%), and
within the latter, the majority were Guineans (46.9%) (p < 0.001).

Table 1. Sociodemographic data of the participants included in the BESTHOPE study collected
between September 2014 and December 2019.

Patient Characteristics Total Men Women p Value 2
N (%) N (%) N (%)
Sex 265 (100%) 177 (66.8%) 88 (33.2%)
Age group 262 (100%) 175 (100%) 87 (100%)
<24 37 (14.1%) 26 (14.9%) 11 (12.6%)
25-44 157 (59.9%) 102 (58.3%) 55 (63.2%) 0.330
45-63 62 (23.7%) 41 (23.4%) 21 (24.1%) ’
> 64 6 (2.3%) 6 (3.4%) -
Transmission Route 263 (100%) 176 (66.9%) 87 (33.1%)
Heterosexual 156 (59.3%) 72 (40.9%) 84 (96.6%)
MSM 102 (38.8%) 102 (58.0%) -- <0.001
Injectable Drug Users (IDU) 2 (0.8%) 2 (1.1%) -
Other/Unknown 3 (1.1%) -- 3 (3.4%)
Civil Status 176 (100%) 108 (100%) 68 (100%)
Divorced 19 (10.8%) 9 (8.3%) 10 (14.7%)
Married 56 (31.8%) 27 (25.0%) 29 (42.6%) 0.017
Single 99 (56.3%) 71 (65.7%) 28 (41.2%) ’

Widower 2 (1.1%) 1(0.9%) 1 (1.5%)
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Table 1. Cont.

Patient Characteristics Total Men Women p Value 2
N (%) N (%) N (%)
School level 175 (100%) 109 (100%) 66 (100%)
None 6 (3.4%) 3 (2.8%) 3 (4.5%)
Third level (9th degree) 47 (26.9%) 23 (21.1%) 24 (36.4%)
Secondary (12nd degree) 54 (30.9%) 35 (32.1%) 19 (28.8%) 0.134
Advanced Technical 18 (10.3%) 11 (10.1%) 7 (10.6%)
Higher education 50 (28.6%) 37 (33.9%) 13 (19.7%)
Current occupation 172 (100%) 106 (100%) 66 (100%)
Unemployed 29 (16.9%) 11 (10.4%) 18 (27.3%)
Employed 125 (72.7%) 82 (77.4%) 43 (65.2%)
Retired 5(2.9%) 4 (3.8%) 1(1.5%) 0.046
Student 11 (6.4%) 7 (6.6%) 4 (6.1%)
Sex worker 2 (1.2%) 2 (1.9%) -
Current income 166 (100%) 104 (100%) 62 (100%)
Very Insufficient 22 (13.3%) 10 (9.6%) 12 (19.4%)
Insufficient 53 (31.9%) 24 (23.1%) 29 (46.8%)
Sufficient 83 (50.0%)  63(60.6%)  20(323%)  <0-001
More than sufficient 8 (4.8%) 7 (6.7%) 1(1.6%)
Country of origin 265 (100%) 177 (100%) 88 (100%)
Brazil 105 (39.6%) 86 (48.6%) 19 (21.6%)
African countries 132 (49.8%) 68 (38.4%) 64 (72.7%)
Angola 41 (31.1%) 22 (32.4%) 19 (29.7%)
Cape Verde 27 (20.5%) 18 (26.5%) 9 (14.1%) <0.001
Guinea Bissau 49 (37.1%) 19 (27.9%) 30 (46.9%)
Other African Countries 15 (11.4%) 9 (13.2%) 6 (9.4%)
Other countries * 28 (10.6%) 23 (12.9%) 5 (5.7%)
* Eastern Europe, Western Europe and other Latin American countries; p-value : chi-square test or Fisher’s
exact test.

3.2. Behavioral Data and Risk Factor

Table 2 presents data on sexual risk behaviors and other risk factors associated with
HIV infection.

Regarding the type of sexual relationships, data showed that men have a high pro-
portion of homosexual contacts (52.8%) when compared to heterosexual contacts (38.9%).
Bisexuals, individuals who had both men and women as sexual partners, represented only
5.3% of the total number of study participants. Regarding the type of partner in the last
sexual intercourse, most men (54.5%) described having had a regular partner.

A high proportion of women and men (87.9% and 75.0%, respectively) had a single
regular sexual partner in the last 12 months, with no significant differences between sex
(p =0.223).

On the other hand, when we compared the proportion of occasional sexual partners
in the last year, we found that most men had two or more occasional sexual partners
(88.8%). For women, there was only one response for this variable, so it was not possible to
establish a comparison between both sexes. Moreover, for men having occasional sexual
partners, 50.9% always used condoms with those partners. Only three women reported
having always used a condom with occasional sexual partners. Other risk behaviors for
acquiring HIV, such as tattooing and performing invasive medical procedures, were more
prevalent in men, but not statistically significant (38.0% and 46.2%, respectively), when
compared to women (30.4% and 45.1% respectively) and 4.7% of men reported having al-
ready shared injectable materials, while all of the 45 women who responded to this question
reported not having shared needles. Additionally, 23.9% of women reported having had a
blood transfusion while only 10.3% of men reported having had this medical procedure
(p =0.044).
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Table 2. Behavioral data and risk factors of BESTHOPE study participants collected between Septem-
ber 2014 and December 2019.

Total Men Women p Value ?
N (%) N (%) N (%)
Sexual partner 172 (100%) 108 (100%) 61 (100%)
Men 118 (69.8%) 57 (52.8%) 61 (100%)
Women 42 (24.9%) 42 (38.9%) - <0.001
Men and Women 9 (5.3%) 9 (8.3%) ---
Sexual partner at last sexual relation 132 (100%) 88 (100%) 44 (100%)
Occasional 42 (31.8%) 38 (43.2%) 4(9.1%)
Regular 88 (66.7%) 48 (54.5%) 40 (90.9%) <0.001
Sex worker 2 (1.5%) 2 (2.3%) -—
Number of regular sexual partners in last 12 months 81 (100%) 48 (100%) 33 (100%)
1 sexual partner 65 (80.2%) 36 (75.0%) 29 (87.9%)
2-3 sexual partners 13 (16.1%) 9 (18.8%) 4 (12.1%) 0.223
>4 sexual partners 3(3.7%) 3 (6.2%) -
Number of occasional sexual partners in last 12 months 28 (100%) 27 (100%) 1 (100%)
1 sexual partner 4 (14.3%) 3 (11.1%) 1 (100%)
2-3 sexual partners 12 (42.9%) 12 (44.4%) - 0.045
>4 sexual partners 12 (42.9%) 12 (44.4%) ---
Condom use with regular sexual partner in the last 118 (100%) 74 (100%) 44 (100%)
12 months
Always 48 (40.7%) 35 (47.3%) 13 (29.5%)
Never 36 (30.5%) 19 (25.7%) 17 (38.6%) 0.144
Sometimes 34 (28.8%) 20 (27.0%) 14 (31.8%)
Condom use with occasional sexual partner in the last 61 (100%) 53 (100%) 8 (100%)
12 months
Always 30 (49.2%) 27 (50.9%) 3 (37.5%)
Never 10 (16.4%) 7 (13.2%) 3 (37.5%) 0.224
Sometimes 21 (34.4%) 19 (35.8%) 2 (25.0%)
Condom use with sex workers sexual partner in the last 22 (100%) 17 (100%) 5 (100%)
12 months
Always 11 (50.0%) 9 (52.9%) 2 (40.0%)
Never 8 (36.4%) 5 (29.4%) 3 (60.0%) 0.367
Sometimes 3 (13.6%) 3 (17.6%) ---
Did you make tattoos? 138 (100%) 92 (100%) 46 (100%)
Yes 49 (35.5%) 35 (38.0%) 14 (30.4%) 0.452
No 89 (64.5%) 57 (62.0%) 32 (69.6%) ’
Did you share needles for injecting drugs? 131 (100%) 86 (100%) 45 (100%)
Yes 4 (3.1%) 4 (4.7%) - 0.298
No 127 (96.9%) 82 (95.3%) 45 (64.3%) ’
Were invasive medical procedures performed? 144 (100%) 93 (100%) 51 (100%)
Yes 66 (45.8%) 43 (46.2%) 23 (45.1%) 0.896
No 78 (54.2%) 50 (53.8%) 28 (54.9%) ’
Have you had blood transfusions? 133 (100%) 87 (100%) 46 (100%)
Yes 20 (15.0%) 9 (10.3%) 11 (23.9%) 0.044
No 113 (85.0%) 78 (89.7%) 35 (76.1%) ’

@ p-value: chi-square test or Fisher’s exact test.

3.3. Testing for HIV and Sexually Transmitted Infections

Information regarding HIV testing and sexually transmitted infections is shown in
Table 3.



Pathogens 2024, 13, 598 7 of 14

Table 3. Diagnosis of HIV and sexually transmitted infections related to BESTHOPE study partici-
pants collected between September 2014 and December 2019.

Total Men Women p Value ?
N (%) N (%) N (%)
STI diagnosis 139 (100%) 89 (100%) 50 (100%)
Yes 43 (30.9%) 36 (40.4%) 7 (14.0%) 0.001
No 96 (69.1%) 53 (59.6%) 43 (86.0%) ’
Date of last STI diagnosis 76 (100%) 55 (100%) 21 (100%)
<1year 39 (51.3%) 29 (52.7%) 10 (47.6%)
1-5 years 22 (28.9%) 19 (34.5%) 3 (14.3%) 0.049
>5 years 5 (6.6%) 3 (5.5%) 2 (9.5%)
Doesn’t know 10 (13.2%) 4 (7.3%) 6 (28.6%)
Hepatitis B diagnosis 30 (100%) 19 (100%) 11 (100%)
No 17 (56.7%) 12 (63.2%) 5 (45.5%) 0.454
Yes 13 (43.3%) 7 (36.8%) 6 (54.5%) ’
Hepatitis C diagnosis 23 (100%) 16 (100%) 7 (100%)
No 20 (87.0%) 13 (81.3%) 7 (100%) 0.526
Yes 3 (13.0%) 3 (18.8%) - ’
Date of last HIV negative diagnosis 135 (100%) 92 (100%) 43 (100%)
<1 year 68 (50.4%) 46 (50.0%) 22 (51.2%)
1-5 years 47 (34.8%) 34 (37.0%) 13 (30.2%) 0.606
>5 years 20 (14.8%) 12 (13.0%) 8 (18.6%)
Date of HIV infection 87 (100%) 69 (100%) 18 (100%)
<1 year 39 (44.8%) 32 (46.4%) 7 (38.9%)
1-5 years 42 (48.3%) 34 (49.3%) 8 (44.4%) 0.184
>5 years 6 (6.9%) 3 (4.3%) 3 (16.7%)
Transmission route self-reported 158 (100%) 101 (100%) 57 (100%)
Sexual transmission route 122 (77.2%) 83 (82.2%) 39 (68.4%)
Others transmission route 5 (3.2%) 3 (3.0%) 2 (3.5%) 0.124
Doesn’t know 31 (19.6%) 15 (14.9%) 16 (28.1%)
HIV serology of sexual partners 135 (100%) 91 (100%) 44 (100%)
HIV positive 40 (29.6%) 29 (31.9%) 11 (25.0%)
HIV negative 20 (14.8%) 14 (15.4%) 6 (13.6%) 0.628
Doesn’t know 75 (55.6%) 48 (52.7%) 27 (61.4%)
If sexual transmission, which was the type 100 (100%) 66 (100%) 34 (100%)
of sexual partner
Occasional 48 (48.0%) 42 (63.6%) 6 (17.5%)
Regular 50 (50.0%) 22 (33.3%) 28 (82.4%) <0.001
Sex worker 2 (2.0%) 2 (3.0%) -—
Were you having antiretroviral therapy? 161 (100%) 101 (100%) 60 (100%)
Yes 120 (74.5%) 79 (78.2%) 41 (68.3%)
No 38 (23.6%) 20 (19.8%) 18 (30.0%) 0.338
Doesn’t know 3 (1.9%) 2 (2.0%) 1 (1.7%)
Was your sexual partner having o N o
antiretroviral therapy? 158 (100%) 102 (100%) 56 (100%)
Yes 12 (7.6%) 11 (10.8%) 1(1.8%)
No 32 (20.3%) 19 (18.6%) 13 (23.2%) 0.115
Doesn’t know 114 (72.2%) 72 (70.6%) 42 (75.0%)
CD4+ cell count (cell/mm?3) 258 (100%) 173 (100%) 85 (100%)
CD4+ < 350 cells/uL 142 (55.0%) 92 (53.2%) 50 (58.8%) 0.426
CD4+ > 350 cells/pL 116 (45.0%) 81 (46.8%) 35 (41.2%) ’
CD4 baseline (Median; IQR) 329.00 (158.75-505.0)  343.0 (164.0-512.5) 307.0 (150.0-489.5) 0.607

a p-value: chi-square test or Fisher’s exact test; ® p-value: T-test or nonparametric Man-Whitney Wilcoxon test.
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The evaluation of data on HIV infection shows that the main route of transmission
of the infection was sexual (77.2%), with a higher proportion of men reporting sexual
transmission compared to women (82.2% and 68.4%, respectively). A large proportion
of persons did not know what the transmission route had been (19.6%). Moreover, most
women reported being infected by regular partners and most men reported being infected
by occasional partners (82.4% and 63.6%, respectively, p < 0.001).

Overall, 30.9% of the individuals were diagnosed with some type of STI other than HIV
in the last 12 months. Hepatitis B was diagnosed in 43.3% of individuals, while hepatitis C
was diagnosed in 13.0% of individuals.

The data also revealed that most study individuals were under an antiretroviral
therapy regimen (74.5%), although most were not aware if their sexual partners were also
under antiretroviral therapy (72.2%).

3.4. Determinants Associated with Sexually Transmitted Infections

The factors associated with patients who had an STI diagnosis in the last 12 months
are shown in Table 4.

Table 4. Determinants associated with an STI in the last 12 months (N = 141; OR: odds ratios;
aOR: adjusted odds ratio; CI: confidence interval).

OR (95% IC) p-Value aOR (95% IC) p-Value
Sex
Male Ref Ref
Female 0.240 (0.097-0.592) 0.002 1.363 (0.325-5.710) 0.672
Age groups
18-24 years Ref
25-44 years 1.181 (0.374-3.729) 0.776
45-63 years 0.629 (0.168-2.346) 0.490
>63 years 1.100 (0.080-15.153) 0.943
Country of Origin
Sub-Saharan Africa Ref Ref
Brazil and other Latin American countries 5.941 (2.507-14.079) <0.001 1.880 (0.526-6.722) 0.332
Western and Eastern Europe 4.917 (0.941-25.681) 0.059 2.518 (0.353-17.986) 0.357
Other countries 13.111 (1.075-159.858) 0.044 7.060 (0.365-136.614) 0.196
Civil Status
Single Ref Ref
Married 0.304 (0.125-0.739) 0.009 0.559 (0.186-1.679) 0.300
Divorced 0.422 (0.107-1.656) 0.216 0.646 (0.116-3.600) 0.618
Widowed - - - -
Route of transmission
Heterosexual Ref Ref
MSM 9.221 (3.960-21.469) <0.001 5.695 (1.249-25.978) 0.025
DU 6.455 (0.376-110.877) 0.199 2.489 (0.098-63.462) 0.581
Other/Unknown --- --- --- ---
School Level
Third level (9th degree) Ref Ref
Secondary (12nd degree) 4.392 (1.418-13.603) 0.010 1.353 (0.322-5.683) 0.679
Advanced Technical 3.100 (0.673-14.278) 0.147 1.202 (0.196-7.367) 0.842
Higher education 4.392 (1.418-13.603) 0.010 0.958 (0.221-4.155) 0.954
Current Occupation
Employed Ref
Unemployed 0.646 (0.273-1.533) 0.322
Current Income
Very insufficient 0.923 (0.273-3.123) 0.897
Insufficient Ref
Sufficient 1.353 (0.583-3.143) 0.482
More than sufficient 1.292 (0.209-8.000) 0.783
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Unadjusted ORs suggested that female individuals and married individuals compared
to single ones were less likely to have an STIL. On the other hand, individuals reporting
heterosexual route of transmission compared to those with MSM route of transmission,
individuals with origins in Brazil and other Latin American countries when compared to
individuals with origins in sub-Saharan Africa and individuals with secondary or higher
education compared to third level education were more likely to have an STI.

A univariate analysis was also conducted including behavioral variables in the model,
but when computing the multivariable analysis, the model was not possible to execute.
However, we observed that the variables related to acquiring an STI were the “sexual
partner” where women were less likely to being infected with an STI then men, having an
occasional sexual partner in the last sexual relation compared to regular sexual partner,
having between two and three regular sexual partners in the last 12 months compared to
having one, never using condom with sex workers compared to always using and having
tattoos compared to not having them.

In the multivariable analysis, sex, country of origin, civil status, transmission route
and school level were included. However, results showed that only transmission route was
associated with an STI diagnosis in the past 12 months. The MSM route of transmission was
more likely to be associated with an STI diagnosis (in the past 12 months) when compared
to heterosexual route (ORa: 5.695; 95% CI: 1.249-25.978; p = 0.025).

4. Discussion

This study provides valuable data about the epidemiological profile and risk factors
associated with STIs in the migrant population residing in Portugal, emphasizing the
differences between female and male migrant populations. One main finding of this study
was the suggested gender inequalities that may make migrant women more vulnerable
and unable to negotiate safe sexual intercourse practices and therefore being more suscep-
tible to acquiring STIs. These findings resulted from the behavioral questionnaire where
migrant women reported having a regular sexual partner and never or only sometimes
used condoms; on the other hand, HIV-1 infected men were more likely to report previous.
Although, as you can see below, from the study population, males were the bigger sample
comparing sexes.

Among the 265 study participants, 66.8% were male and 59.9% were in the 25-44 age
group. More than half of the participants were single (56.3%) and most were men (65.7%;
p = 0.017). In another study carried out in Portugal in 2015 to examine the risk behaviors
and determinants associated with HIV infection among the migrant population, more than
half of the participants (58.0%) were males, with a median age of 37 years and 52.3% were
single; those results were in accordance with our study [14].

In this study, we compared the current occupation and financial situation between
both sexes since it is known to be a very discussed topic in the general population and even
more among migrants. Although, we observed that a large proportion of the individuals
were employed (72.7%), but no significant differences in professional status were observed
between males and females. Regarding their financial situation, half of the participants
(50.0%) evaluated their financial situation as sufficient, of whom 60.6% were males. In
the majority (46.8%), women evaluated their professional situation as insufficient, which
was expected. The same was observed in another Portuguese study where 80.1% of the
participants were employed and 50.2% assessed their economic situation as sufficient or
more than sufficient; however, 55.5% of the women assessed their economic situation as
very insufficient or insufficient [15].

Assessing the country of origin in our study is of most importance because the ratio of
migrants from different origins differs between sexes. We could observe in our study that
most females were born in sub-Saharan African countries (72.7%); however, males were
mostly from Brazil (48.6%). These findings are in accordance with results from another
study that aimed to determine the prevalence of HIV testing and its associated factors in a
sample of migrants in Portugal, which showed that 53.4% of the participants were males,
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50.5% of the participants were from Latin America, being 99.3% of them from Brazil, and
34.8% were African, mostly from sub-Saharan Africa [15].

In our study, the clinical questionnaire reported a large proportion of individuals
from our study as being heterosexual (59.3%) and on the behavioral and self-fulfilled
questionnaire, all migrant women reported a male sexual partner and 38.9% of men reported
a female sexual partner. Furthermore, the sexual partner in the sexual relation was reported
to be mostly regular in both men and women (54.5% and 90.9%, respectively). However,
men had a higher proportion of occasional sexual partners compared to women (43.2%
and 9.1%, respectively). The number of occasional sexual partners in the past 12 months
was 88.8% for men who had more than two partners. Such results were in accordance
with other studies [16,17], which indicated a high rate of unsafe sexual behavior among
migrants. Besides having more than one occasional sexual partner, those behaviors also
included irregular condom use. For women, of the four reporting having had an occasional
sexual partner in the last sexual intercourse, only one answered the question about the
number of occasional sexual partners (one sexual occasional partner).

More findings from our study showed that migrant women who reported mostly
having only one regular sexual partner use condoms less often compared to men who
frequently reported having several occasional sexual partners. Yet, the association between
condom use and sex was not statistically significant. Other studies have shown the same
results, where women have, in general, a lower frequency of condom use with regular
partners [16,17]. This could be motivated on one hand by the desire to get pregnant,
on the other side by a greater difficulty in negotiating safe sex with their partners, low
levels of knowledge about HIV, lack of dialogue about HIV with partners and low levels
of education [18,19]. A study of 254 women at high risk of acquiring HIV infection in
KwaZulu-Natal, South Africa showed that although they had sufficient knowledge about
HIV transmission and prevention, there was no association with condom use with regular
partners. The difficulty in negotiating condom use with regular partners is thought to be
associated with perception of lack of trust or infidelity by the partner. On the other hand,
using condoms was more acceptable if it was the only contraception used, rather than a
means of preventing transmission of an infection [20]. In a Portuguese study involving
790 migrants from sub-Saharan Africa, inconsistent condom use was more prevalent
among women, despite the majority having only one sexual partner, compared to men.
This factor was shown to be independent of age, level of education, occupation, length
of stay in Portugal and experience of violence or forced sex [21]. Other factors that may
increase women’s vulnerability to HIV acquisition include behavioral, socioeconomic
and cultural factors, one example being the patriarchal culture of society, especially in
developing countries such as countries in sub-Saharan Africa. In this region, women’s
vulnerability is exacerbated which deprives women of the power of self-protection against
HIV infection [22]. Although there was a lower proportion of condom use among women,
men may have higher rates of risk behaviors, including a higher percentage of sexual
intercourse with occasional partners and having more than one casual partner in the last
year. These factors may also underlie a higher proportion of STIs among males, as there is
evidence that increased STIs are associated with increased HIV transmission [16].

After analyzing the differences between sexes related to their behaviors and sexual
activities, we conducted an adjusted logistic regression model with the objective of under-
standing the risk factors that could be associated with acquiring STIs in this population.
In our model, the only variable associated with migrants having been diagnosed with an
STI was the transmission route, with men who reported MSM contact being more likely to
have been diagnosed with an STI in the past 12 months compared to heterosexual contact.
These results are in accordance with other studies that indicate sexual contact, mostly
MSM contact, as one of the factors associated with STI diagnosis, especially in younger
individuals [23,24]. In addition to transmission route, other factors associated with a higher
probability of STI diagnosis have been described in the literature, such as single individu-
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als, males, having a higher level of education, having more than one sexual partner and
inconsistent condom use [23,25].

Because of the short- and long-term consequences of STIs and their close association
with HIV acquisition, it is necessary to know the risk factors related to the increased
likelihood of acquiring an STI. Factors such as earlier sexual debut and having multiple
sexual partners are factors associated with an increased risk of acquiring an STI [26]. Other
factors that may also influence STI acquisition include host susceptibility, the virulence of
the pathogen, its concentration in seminal or genital fluid, the concomitant presence of other
STlIs, the vaginal ecosystem, male circumcision, condom, microbicide and contraceptive
use, and risky sexual practices such as unprotected anal sex [26].

Limitations

Our study analyzed clinical and behavioral data from HIV-1 infected migrants that
were followed up in Portuguese hospitals. Since the core information of the study was
collected through a self-fulfilled questionnaire, we could have a bias in the information
fulfilled and that presents the major limitation of this study. This self-reported questionnaire
poses a limitation in various ways; the first is the responses might be biased due to stigma
still existing when the topic is HIV; the second is the language barrier; the questionnaire was
in Portuguese and some migrants had some difficulties in understanding some questions
and therefore it was the clinician that helped to fulfill it. We could also add to the limitations
the memory bias, since some questions were related to passed situations and therefore we
could have had answers that were not entirely correct.

Another limitation of the study was the reduced sample size of the study population,
which could not be representative of the migrants diagnosed with HIV-1 in Portugal. Our
sampling corresponds to a sampling rate of around 17% of the total of new diagnosis in
migrants in Portugal within these 5 years. We expected to achieve a higher sampling rate;
however, the availability of hospitals to include patients was not always ideal.

5. Conclusions

Overall, this study concludes that migrants are exposed to several risk factors that
increase their susceptibility to HIV infection and STI acquisition. Among these, migrant
women are particularly exposed. In this case, the implementation of safer sex awareness
campaigns for condom use and awareness of STI knowledge would need to be targeted to
both migrant women and their partners.
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