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Abstract
The Conscripts Survey has been conducted periodically by the Brazilian Department of Sexually Transmitted Infections (STIs), AIDS,
and Viral Hepatitis (DIAHV) in collaboration with the Brazilian Ministry of Defense for over 2 decades. It aims to assess the syphilis
prevalence and obtain data on knowledge regarding STIs and their risk factors among conscripts enlisted for the Brazilian Army.
This cross-sectional study was conducted among conscripts across Brazil aged 17 to 22 years from August to December 2016. It

included a self-reported questionnaire and blood testing for syphilis, HIV, and hepatitis B and C.
In total 38,247 conscripts were enrolled; after exclusion due to a lack of information, 37,282 (93.2%) conscripts were included. The

estimated syphilis prevalence rates were: 1.63%, 1.09%, and 0.62% for screened, confirmed, and active syphilis, respectively.
Among those with active syphilis, 81.1% reported not having syphilis infection in their lifetime. Higher confirmed syphilis prevalence
rates were observed in the South region, followed by North and Southeast regions. Independent factors associated with confirmed
syphilis infection were: self-reported STIs in one’s lifetime (odds ratio [OR]=7.24; P< .001), same-sex sexual relationships (OR=
3.43; P= .001), and having the 1st sexual intercourse encounter before 15 years of age (OR=2.62; P= .04). The proportion of
conscripts who reported having sex with other men (MSM) was 4.3%, and the estimated syphilis prevalence in this groupwas 5.23%,
4.61%, and 3.60% for screened, confirmed, and active syphilis, respectively. The sexual behaviors most frequently associated with
confirmed syphilis were: sexual relationship with casual partners in the last year (P< .001), same-sex sexual relationships (P< .001),
more than 10 partners (P= .006), and having sexual intercourse before 15 years of age (P= .003). Although not significant, only
25.4% of the conscripts who had a confirmed syphilis reported the use of condoms with steady partners, 32.4%with casual partner,
and 24.3% with any partner.
We found that syphilis is on the rise among the young Brazilian male population. The increase in its prevalence, particularly among

MSM, highlights the need for urgent public health interventions, action plans, and implementation of risk reduction strategies aimed at
this population.

Abbreviations: CI = confidence interval, DIAHV = Department of Surveillance, Prevention and Control of STI, HIV/AIDS and Viral
Hepatitis, Secretariat of Health Surveillance, Ministry of Health of Brazil, HIV = human immunodeficiency virus, HPV = human
papilloma virus, MSM =men who have sex with men, OR = odds ratio, SD= standard deviation, STI = sexually transmitted infection,
WHO = World Health Organization.
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1. Introduction

Almost a century after the discovery of the drug of choice for
syphilis treatment, penicillin, syphilis infection is re-emerging as a
public health problem worldwide.[1,2] The World Health
Organization (WHO) estimated that 5.6 million new cases of
syphilis occurred among adolescents and adults 15 to 49 years of
age worldwide in 2012 with a global incidence rate of 1.5 cases
per 1000 population.[3]

In Brazil, 87,593 new acquired cases of syphilis were diagnosed
in 2016. The acquired syphilis detection rate in Brazil has
dramatically increased from 2 cases per 100,000 population in
2010 to 42.5 cases per 100,000 population in 2016. This increase
can be attributed, at least in part, to an increase in the coverage of
syphilis testing, the expansion of the use of rapid tests for syphilis,
a reduction in condom use, the lack of awareness regarding
sexually transmitted infections, the lack of willingness among
health care professionals to administrate penicillin in primary
care services, the worldwide shortage of penicillin, and the
enhancement of the Brazilian surveillance system.[4]

Globally, the syphilis seroprevalence is high especially in key
populations (men who have sex with men [MSM], sex workers,
people who use drugs, transgender people, and incarcerated
individuals).[5] In 2014, 30 countries reported syphilis data for
MSM with a median seroprevalence of 5.3% (overall range 0.3–
32.2%).[5] Recent studies show that the syphilis epidemic is also
largely concentrated among MSM in Brazil.[6–9] Additionally,
syphilis infection is of major concern as its ulcerative lesions
facilitate HIV acquisition. The risk of acquiring HIV infection
through sexual intercourse is increased 3 to 5 times in individuals
who are infected with syphilis compared to those who are not.[10]

The Conscripts Survey has been conducted periodically by the
Brazilian Department of Sexually Transmitted Infections (STI),
HIV/AIDS, and Viral Hepatitis (DIAHV) in collaboration with
theMinistry of Defense for over a decade. It aims to assess the STI
prevalence and obtain data on knowledge regarding STIs and
their risk factors among conscripts enlisted for the Brazilian
Army.[11,12] Knowledge regarding syphilis was 1st assessed in the
6th edition of the Conscripts Survey performed in 2002, while
syphilis seroprevalence was included in the 7th edition in
2007.[13] Data from these surveys are used to monitor syphilis
trends in young males and are applied as a proxy to estimate the
prevalence of syphilis among adults in the overall population.
Knowledge about the epidemiologic distribution patterns of

syphilis infection in Brazilian regions is necessary to understand
the dynamics of this disease throughout the country, as well as to
develop prevention strategies and public health policies. This
study aimed to present the estimated prevalence of syphilis and
the risk factors associated with syphilis based on the results of the
8th edition of the Conscript Survey performed in 2016 based on
the geographic region in the country.
2. Methods

2.1. Subject selection and sampling

This cross-sectional study was conducted among young men
across Brazil aged 17 to 22 years who were in compulsory
enlistment for military service from August to December 2016.
In total, 39,996 conscripts were selected to participate in the

survey by following a sampling plan based on stratification in 2
selection stages previously described.[14] Exclusion criteria for
this study were: illiterate conscripts; conscripts outside the age
range of 17 to 22 years; lack of information regarding age, origin
2

(municipality), and educational levels; and refusal to sign the
informed consent.
2.2. Data collection and laboratory assays

The study participants completed a self-reported anonymous
questionnaire and provided blood samples for HIV, hepatitis B
and C, and syphilis infection testing. The questionnaire contained
74 questions and included questions about sociodemographic
characteristics, sexual behavior practices, problems related to
STIs, and the use of licit/illicit drugs.
Participants were classified asMSM if they reported having sex

“only with men” and “with men and women.”All questionnaires
were processed at the Laboratório de Pesquisa em HIV/AIDS
(Universidade de Caxias do Sul, Caxias do Sul, RS, Brazil) using
OpenText TeleForm 11.1 (Waterloo, ON, Canada).
Specimens were obtained from recruited conscripts and tested

for syphilis using the treponemal test Architect Syphilis TP (Abbott
Laboratories, Wiesbaden, Germany). Samples that were nonreac-
tive on this assay were classified as syphilis negative, and no
additional tests were performed on these samples. Specimens with
positive resultswere classifiedas screened for syphilis and subjected
to the nontreponemal V.D.R.L. test (Wiener Lab, Rosario,
Argentina). Specimens with positive results on both tests were
classified as confirmed syphilis. Specimens with discordant results,
between the nontreponemal and treponemal tests, were subjected
to the treponemal Imuno-Com FTA-Abs Sífilis (Wama Diagnós-
tica, São Carlos, SP, Brazil) test. Specimens with positive results on
both treponemal assays were classified as confirmed syphilis
specimens; otherwise, a negative resultwas reported. Subjectswere
considered to have active syphilis if they had a positive Architect
Syphilis TP test and a venereal disease research laboratory (VDRL)
with a titer≥1:8. All syphilis tests were performed according to the
manufacturer instructions by trained technicians and were
conducted at a central laboratory (Vespasiano, MG, Brazil).
2.3. Statistical analysis

All analyses were performed using SPSS Statistics, version 22.0
(IBM Corp, Armonk, NY). The analyses incorporated data
weighting, clustering (as selection commissions with different
sizes were included), and stratification. Since the data set was
obtained using a complex sampling procedure that combined
stratification and clustering, the design of the survey was
incorporated into the statistical analysis of the data. Additionally,
a calibration procedure had to be applied for the samples
according to the census distribution by population size of the city
of residence (<80,000 inhabitants, 80,000–199,999 inhabitants,
and ≥ 200,000 inhabitants), as well as educational levels.
Qualitative variables were presented as absolute and relative

frequencies, and quantitative variables were presented as means
and standard deviations (SDs). The syphilis prevalence was
expressed with a binomial confidence interval (CI) of 95%.
In the multivariate analysis, logistic regression analysis was

used to investigate the factors that were mostly associated with
syphilis infection in 2016. Initially, univariate logistic regression
analysis was used to calculate crude odds ratios. In the
multivariate analysis, all variables potentially associated with
syphilis infection were included as follows: educational levels;
MSM status; more than 5 casual partners within the last year;
more than 10 partners throughout ones’ lifespan to date;
consistent condomuse; paid or receivedmoney for sex; a reported
history of STIs in ones’ lifetime; having the 1st sexual intercourse
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encounter before 15 years of age. A stepwise procedure was used
for the selection of joint variables associated with syphilis, with
variables included and excluded in each step based on the
likelihood ratio test. P-values <.05 were considered statistically
significant.
2.4. Ethics

This study was approved by the Brazilian National Commission
of Ethics in Research (CONEP), register number 278.616 onMay
21, 2013. This study also obtained approval from the local
Institutional Review Board of the coordinating center (Uni-
versidade de Caxias do Sul, Caxias do Sul, RS, Brazil; register
number 1.074.338) on May 22, 2015; this was updated on
February 24, 2016 (register number 1.422.093). All participants
signed a written consent form.

3. Results

3.1. General characteristics

In total, 38,247 conscripts aged 17 to 22 years were enrolled in the
study; 965 (2.5%) were excluded due to lack of information
regarding age, origin (municipality), and educational levels. Thus,
37,282 (93.2%) conscripts across Brazil were included in the
study. The general characteristics of the study population have
previously been described in detail.[14] Briefly, the mean age of the
participants was 18 years (SD: 0.8), 98.2% (n=36,436) were
single, and 93.6% (n=34,894) livedwith their parents or relatives.
Regarding the educational levels, 93.5%(n=34,860) of conscripts
completed elementary education, 50.7% (n=18,908) completed
high school, and 67.0% (n=24,852) were still in school. Most
participants reported that their mothers had completed an
elementary (55.8%, n=20,720) or high (41.2%, n=15,306)
school education, whereas educational levels reported for their
fathers were 47.2% (n=17,415) and 33.9% (n=12,514) for
completed elementary and completed high school, respectively.
Generally, the distribution of the conscripts across regions and

urban/city levels resembled that of the Brazilian population.[15]

The Southeast and Northeast regions contributed with the largest
number of conscripts (39.2% and 29.4%, respectively), followed
by the South (13.9%), North (9.9%), and central-west (7.6%)
regions.

3.2. Syphilis prevalence

The estimated syphilis prevalence rates across the country by
region are shown in Table 1. The estimated syphilis prevalence
Table 1

Estimated prevalence of screened, confirmed, and active syphilis am

Geographic distribution
Positive screened syphilis

∗

N % (95% CI)

North 74 2.27 (1.59–3.25)
Northeast 161 1.48 (0.86–2.52)
Central-west 24 0.87 (0.48–1.55)
Southeast 232 1.65 (1.25–2.18)
South 93 1.88 (1.50–2.35)
Brazil 584 1.63 (1.34–1.98)

CI= confidence interval.
∗
Positive treponemal test.

† Positive treponemal and positive nontreponemal test and, in discordant results, with a second positive
‡ Positive treponemal and VDRL test with a titer ≥1:8.
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rates were: 1.63% (n=584) for screened and 1.09% (n=393) for
confirmed syphilis, ranging from 0.87% in the central-west
region to 2.27% in the North region and from 0.68% in the
central-west region to 1.48% in the South region, respectively.
Among participants who screened positive for syphilis, the

proportions of participants who tested positive for HIV and
hepatitis B infection were 1.4% and 0.1%, respectively, whereas
among confirmed syphilis conscripts the proportion of individu-
als who tested positive for HIV was 1.2% and no hepatitis B co-
infected participants were identified. No participants were found
to be co-infected with syphilis and hepatitis C (data not shown).
The estimated syphilis prevalence rates for the MSM

population were 5.23%, 4.61%, and 3.60% for screened,
confirmed, and active cases, respectively.
The estimated active syphilis prevalence rates across the

country by region are shown in Table 1. The South region had the
highest active syphilis prevalence rates (0.95%, n=47), whereas
the active syphilis infection prevalence rate for the entire country
was 0.62% (n=222).
3.3. Risk factors

A total of 25,752 (67.3%) conscripts had already had sexual
intercourse involving penetration and were therefore considered
to be sexually active. Among the screened and confirmed syphilis
positive conscripts, approximately 14% reported that they had
never had sexual intercourse. Table 2 summarizes the risk factors
associated with positive screened syphilis and confirmed syphilis
among the sexually active conscripts (73.7%), when compared
with the syphilis negative conscripts. The sexual behaviors that
were more frequently associated with confirmed syphilis con-
scripts were: sexual relationships with casual partners in the last
year (66.0% vs 40.2%, P< .001), same-sex sexual relationships
to date (MSM) (16.3% vs 4.3%, P< .001), more than 10
partners (39.6% vs 20.2%, P= .006), and sexual intercourse
before 15 years of age (54.8% vs 31.9%, P= .003).
Although not statistically significant, only 25.4% of the

conscripts who had confirmed syphilis reported the use of
condoms with steady partners, 32.4% with casual partners, and
only 24.3% with any partner. Among the MSM population,
78.1% reported inconsistent use of condoms compared to 65.4%
of their non-MSM counterparts (P= .016).
The STI symptoms analyzed in this study that were more

frequently reported by conscripts with confirmed syphilis
included: penile wounds (29.3% vs 2.7%, P< .001), urethral
discharge (3.4% vs 1.3%, P= .001), anal warts (7.0% vs 0.8%,
P= .004), and penile warts (6.4% vs 1.9%, P= .002).
ong conscripts by region in Brazil, 2016.

Confirmed syphilis† Active syphilis‡

n % (95% CI) n % (95% CI)

44 1.36 (0.80–2.28) 28 0.85 (0.47–1.53)
103 0.94 (0.50–1.76) 62 0.57 (0.24–1.33)
19 0.68 (0.37–1.26) 9 0.34 (0.17–0.68)
154 1.10 (0.75–1.61) 76 0.54 (0.29–1.01)
73 1.48 (1.03–2.12) 47 0.95 (0.40–2.23)
393 1.09 (0.85–1.40) 222 0.62 (0.42–0.91)

treponemal test.
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Table 2

Risk factors associated with a positive screening test and confirmed syphilis diagnosis in Brazilian conscripts, 2016.

Screened syphilis Confirmed syphilis

Negative,
∗
% Positive,† % P-value Negative,‡ % Positive,x % P-value

Sexual behavior
Have had sexual intercourse 25,276 (73.8) 476 (86.0) .013 25,421 (73.9) 320 (86.9) .051
Sexual intercourse before 15 years of age 8712 (32.0) 241 (46.5) .035 8749 (31.9) 196 (54.8) .003
Sexual relationship with steady partners in the last year 18,461 (67.4) 374 (75.1) .158 18,552 (67.4) 274 (80.5) .009
Sexual relationship with casual partners in the last year 10,460 (40.1) 382 (61.3) <.001 10,531 (40.2) 224 (66.0) <.001
More than one partner to date 22,237 (80.2) 452 (86.9) .054 22,330 (80.1) 349 (96.9) <.001
More than 10 partners to date 5619 (20.3) 170 (32.7) .032 5638 (20.2) 142 (39.6) .006

More than 5 casual partners within the last year 1615 (13.8) 73 (27.5) .056 1623 (13.8) 65 (35.0) .015
Same-sex sexual relationships to date (MSM) 1215 (4.3) 67 (12.9) <.001 1220 (4.3) 59 (16.3) <.001

Consistent condom use
First sexual intercourse 16,989 (61.0) 309 (59.6) .603 17,100 (61.1) 194 (54.0) .332
Last sexual intercourse 16,819 (60.9) 304 (58.8) .744 16,924 (61.0) 190 (53.1) .455
With steady partner 7821 (34.2) 147 (32.6) .782 7881 (34.3) 81 (25.4) .205
With casual partner 7218 (45.5) 152 (38.1) .246 7268 (45.6) 96 (32.4) .085
With paid partner (sex worker) 4348 (69.1) 75 (60.6) .299 4356 (69.1) 66 (59.2) .270
Receiving payment to have sex with a partner 3275 (62.8) 65 (46.8) .116 3279 (62.7) 60 (47.7) .167
With any partner 8782 (34.0) 154 (30.6) .561 8844 (34.0) 84 (24.3) .153

Self-reported symptoms related to STI
Penile wart 691 (2.0) 28 (4.8) .048 693 (1.9) 25 (6.4) .018
Oral wart 413 (1.2) 2 (0.4) .094 413 (1.2) 2 (0.5) .274
Anal wart 286 (0.8) 28 (4.7) .027 286 (0.8) 28 (7.0) .004
Penile vesicles 707 (2.0) 35 (6.1) .001 729 (2.1) 14 (3.4) .112
Penile wound 962 (2.7) 119 (20.3) <.001 966 (2.7) 115 (29.3) <.001
Oral wound 3332 (9.4) 37 (6.3) .101 3342 (9.4) 27 (6.8) .261
Anal wound 341 (1.0) 12 (2.0) .106 341 (1.0) 12 (3.0) .014
Urethral discharge 464 (1.3) 15 (2.6) .007 466 (1.3) 14 (3.4) .001
Urethral burning 2585 (7.3) 53 (9.0) .560 2599 (7.3) 37 (9.5) .597

STI= sexually transmitted infection.
∗
Negative treponemal test.

† Positive treponemal test.
‡ Negative treponemal test and positive treponemal test with a negative nontreponemal test plus a second negative treponemal test.
x Positive treponemal and positive nontreponemal test and, in discordant results, with a second positive treponemal test.
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Table 3 indicates some of the risk factors associated with the
geographic region. The most common self-reported STI symptom
was oral wounds (9.3%), followed by urethral burning (7.2%)
and penile wounds (2.9%). We found evidence of an association
between the Northeast region and self-reported penile warts
(2.8%) (P= .002). Of note, 43.9% of the participants who had
any symptoms did not seek care or the problem disappeared
without treatment; another 26.7% and 21.1% sought care at
public health services and from familymembers, respectively. The
most commonly self-reported STIs were gonorrhea (1.5%),
herpes (1.2%), human papilloma virus (0.7%), syphilis (0.6%),
and HIV (0.5%).
Additionally, regarding serologic status, we found that among

those with active syphilis, 81% reported not having had syphilis
infection in their lifetime.
The findings of the multivariate logistic regression analysis

with the syphilis test as the response variable are presented in
Table 4. The independent factors associated with syphilis
infection were: a self-reported history of having STIs in ones’
lifetime (OR=7.24; 95% CI=3.99–13.13; P< .001), MSM
status (OR=3.43; 95% CI=1.73–6.79; P= .001), and having
their 1st sexual intercourse encounter before 15 years of age
(OR=2.62; 95% CI=1.36–5.05; P= .004).
No association was found between syphilis infection and other

variables, such as educational level, more than 10 partners, more
than 5 casual partners within the last year, or consistent condom
use among those who paid or received money for sex (P> .05).
4

4. Discussion
Syphilis rates and trends vary according to population
subgroups; in this context, estimating the prevalence of infection
and identifying key risk factors for syphilis acquisition allows us
to better target prevention strategies. This study provides a
comprehensive approach to the syphilis problem among the
young male population in Brazil, and it was conducted as part of
a series of surveys with Brazilian army male conscripts to assess
the syphilis prevalence and associated risk factors. As expected,
due to the age range (17–22 years) of the study population, most
of the young men were single, lived with their parents, and had at
least an elementary education.
We found an increase in the estimated prevalence of positive

screened syphilis amongBrazilianarmymale conscripts from0.55%
in 2007 to 1.63% in 2016.[13] The South region had the highest
increase in the estimated syphilis prevalence (from0.26% to1.88%)
followed by the North region (from 0.85% to 2.27%), Southeast
region (from 0.34% to 1.65%), Northeast region (from 0.82% to
1.48%), and the Central-west region (from 0.49% to 0.87%). Our
data are in agreement with the 2017 Brazilian Syphilis Epidemio-
logical Bulletin,which reported an increase in the number of syphilis
notifications inpatients aged13 to29years from2010 to2016.[4]To
our knowledge, this is the 1st study to report the estimated
prevalence of confirmed syphilis (1.09%) and active syphilis
(0.62%) among the young male population in Brazil.
A lack of awareness regarding serostatus was observed in the

study population; 81% of the young males who were diagnosed



Table 3

Self-reported sexually transmitted infections and symptoms related to sexually transmitted infections by geographic region inBrazil, 2016.

North, % Northeast, % Central-west, % Southeast, % South, % Brazil, % P-value

Self-reported symptoms related to STIs
Penile wart 86 (2.4) 319 (2.8) 32 (1.2) 223 (1.5) 75 (1.5) 735 (2.0) .002
Oral wart 54 (1.5) 98 (0.9) 23 (0.8) 128 (0.9) 116 (2.2) 420 (1.1) .097
Anal wart 22 (0.6) 116 (1.0) 21 (0.8) 59 (0.4) 102 (2.0) 319 (0.9) .104
Penile vesicles 83 (2.3) 248 (2.2) 37 (1.3) 295 (2) 92 (1.8) 756 (2.0) .619
Penile wound 97 (2.7) 283 (2.5) 57 (2.0) 449 (3.1) 207 (4) 1093 (2.9) .295
Oral wound 247 (6.8) 816 (7.3) 399 (14.2) 1482 (10.2) 525 (10.1) 3469 (9.3) .169
Anal wound 30 (0.8) 133 (1.2) 14 (0.5) 111 (0.8) 71 (1.4) 359 (1.0) .262
Urethral discharge 59 (1.6) 110 (1.0) 34 (1.2) 191 (1.3) 95 (1.8) 488 (1.3) .319
Urethral burning 240 (6.7) 674 (6.0) 307 (10.9) 1113 (7.7) 351 (6.8) 2685 (7.2) .325

Care-seeking behavior related to STI symptoms
Health public service 231 (34.2) 658 (32.8) 303 (42.5) 551 (18.1) 280 (24.8) 2023 (26.7) .040
Private physician 93 (13.8) 341 (17.0) 49 (6.9) 533 (17.5) 128 (11.3) 1145 (15.1) .150
Pharmacy clerk 47 (7.0) 98 (4.9) 24 (3.3) 105 (3.4) 101 (8.9) 374 (4.9) .271
Family 137 (20.3) 384 (19.2) 169 (23.7) 696 (22.8) 215 (19.0) 1601 (21.1) .694
Friends 32 (4.7) 76 (3.8) 28 (3.9) 92 (3.0) 66 (5.8) 294 (3.9) .581
Did not seek help 160 (23.8) 496 (24.7) 299 (41.8) 1014 (33.3) 340 (30.0) 2309 (30.5) .032
Problem resolved without treatment 71 (10.6) 266 (13.3) 44 (6.1) 490 (16.1) 142 (12.6) 1013 (13.4) .161

Self-reported STI
Gonorrhea 102 (2.8) 92 (0.8) 41 (1.5) 252 (1.7) 77 (1.5) 563 (1.5) .008
Syphilis 22 (0.6) 37 (0.3) 6 (0.2) 142 (1.0) 19 (0.4) 225 (0.6) .046
Herpes 12 (0.3) 67 (0.6) 92 (3.3) 249 (1.7) 38 (0.7) 459 (1.2) .025
HPV 37 (1.0) 37 (0.3) 14 (0.5) 104 (0.7) 72 (1.4) 264 (0.7) .302
Chlamydia 14 (0.4) 21 (0.2) 8 (0.3) 69 (0.5) 6 (0.1) 118 (0.3) .473
Hepatitis 8 (0.2) 62 (0.6) 4 (0.1) 72 (0.5) 9 (0.2) 155 (0.4) .430
HIV 11 (0.3) 31 (0.3) 4 (0.1) 131 (0.9) 13 (0.2) 188 (0.5) .008

HIV=human immunodeficiency virus, HPV=human papilloma virus, STI= sexually transmitted infections.
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with active syphilis actually reported not having the infection.
Testing and diagnosis are important 1st steps in receiving
treatment and reducing transmission. Although the Brazilian
Ministry of health promotes regular testing campaigns, it seems
that testing efforts are not adequately reaching this group.
As shown in a previous survey among Brazilian conscripts, our

study showed an association between HIV infection and STI-
related symptoms; however, in our study gonorrhea was the most
commonly self-reported STI.[13] Syphilis, gonorrhea, and chla-
mydia may not present with any symptoms or have unspecific
clinical manifestations, which may have been mistakenly self-
reported as similar symptoms by conscripts.
Self-reported STI symptoms were more often reported by

syphilis positive conscripts; penile wounds were the most
frequently reported symptoms. Of note, almost half of the
conscripts did not seek health care assistance or the symptom
disappeared without treatment. Men’s health care seeking
behaviors usually make them less willing to overcome the
practical barriers they encounter, including the lack of extended
opening hours at clinics, the inconveniently located facilities,
difficult-to-use booking systems, long delays between making an
Table 4

Multivariate analysis of the independent risk factors for confirmed s

Predictors OR (crude) 95% CI

Having a STI ever in ones’ lifetime
∗

8.53 4.70–15.49
MSM 4.32 2.17–8.58
Sexual intercourse before 15 years of age 2.59 1.35–4.96

CI= confidence interval, HPV=human papilloma virus, OR= odds ratio, MSM=men that have sex with
∗
Self-reported.
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appointment and seeing a clinician, and unpredictable waiting
times on the day of the appointment.[16]

It is important to highlight that sexual transmission of
syphilis occurs during primary, secondary, and early latent
stages of infection. The initial disease course presents with
symptoms that are typically painless and that resolve
spontaneously; this may also explain why individuals do not
seek health services in a timely manner.[2,17] Thus, those with
no signs of infection serve as reservoirs for the ongoing spread
of infection because the absence of symptoms does not preclude
transmissibility.[2,18]

Currently, the high rates of syphilis infection seem to be
disproportionately observed in men, specifically on MSM.[17–22]

Data obtained in this study showed a prevalence of 5.23%among
conscripts who had same-sex relationships. We found that young
men who had already had an STI in their lifetime were
approximately 6 times more likely to have syphilis, and although
the proportion of conscripts who were MSM was 4.3%, MSM
were 2.43 times more likely to have syphilis than their non-MSM
counterparts. Recent studies conducted in different regions of
Brazil showed syphilis prevalence amongMSM ranging from 9%
yphilis infection among conscripts in Brazil, 2016.

P-value OR (adjusted) 95% CI P-value

<.001 7.24 3.99–13.13 <.001
<.001 3.43 1.73–6.79 .001
.004 2.62 1.36–5.05 .004

men, STI= sexually transmitted infection.
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to 26.3% emphasizing the need for interventions among this
group.[6–9,13,19,23]

Variables associated with syphilis in this study were: sexual
intercourse before the age of 15 years, having history of STIs
ones’ lifetime, and same-sex sexual relationships (MSM).
Similarly, as shown by Rocha et al (2018) there was a significant
association between sexual intercourse before the age of 15 years
and an increased sexual risk behavior among the MSM
evaluated. These findings indicate that the earlier the onset of
sexual activity, the more frequently participants partook in risk
behaviors for syphilis infection.[19] This increased risk could be
explained by the fact that youth have difficulties in negotiating
condom use with partners in the beginning of their sexual life.
Thus, the urgency of having new experiences might lead them to
higher risk sexual behaviors and the spontaneity or unplanned
sexual intercourse encounters are generally associated with the
lack of condom use. Additionally, as was previously found by
Ribeiro et al (2012), young adults presenting with other STIs,
who had their 1st sexual encounter at a young age or who were
MSM, were at greater risk of syphilis infection.[13]

As there is no vaccine against syphilis, the most effective
prevention method continues to be the use of condoms, male
circumcision, and the avoidance of sex with infected partners.
Additionally, there should be prompt treatment to avoid
continued sexual transmission or mother to child transmission,
and the treatment of all sexual partners to avoid reinfection.[17]

Our results, however, indicate that condom use was infrequent,
especially among MSM who had the lowest frequency of
condom use.
Additionally, our results are similar to those of the previous

surveys on young conscripts of the Brazilian Army that indicated
that the regular use of condoms with steady and casual partners
was approximately 40% and 50%, respectively. The lowest
frequency of condom use was among young MSM.[12]

Our findings are similar to those from a study carried out in
Brazil that compared descriptive sociobehavior characteristics in
2 national cross-sectional HIV biologic behavioral surveillance
surveys conducted amongMSM. The findings from this previous
study showed that from 2009 to 2016, there was an increase in
unprotected anal receptive and insertive sex, with very high rates
in 2016.[24]

There is a downward trend in the consistent use of condoms for
many reasons. These include HIV no longer considered a “death
sentence,” wider antiretroviral-based biomedical interventions
for HIV prevention (pre- and postexposure prophylaxis),
increased risk-taking behaviors, the reduction in intervention
programs and changes in the way in which individuals find
partners (social networks).[17,25]

This study was subject to several limitations. First, illiterate
conscripts were dismissed from military service and were not
enrolled in the study. Second, self-reported questionnaires were
used, which may have led to losses due to inadequate responses.
Third, syphilis diagnosis did not include a clinical assessment.
Finally, the criteria used for the definition of active syphilis (a
VDRL titer of 8 or greater and a treponemal-positive test) may
include cases of untreated latent syphilis or cases of individuals
successfully treated in whom the VDRL could remain positive for
a long period of time. Nevertheless, these limitations are
minimized by the cross-sectional study design, and the use of
standardized data collection instruments and laboratory meas-
urements, as well as the large sample size.
Syphilis remains as an important public health issue and

understanding the dynamics of this disease and its prevalence in
6

subgroups is necessary to help policymakers devise targeted
prevention strategies and improve the quality of care offered to
those affected. Effective interventions are needed to achieve the
goal of a 90% reduction in the incidence of syphilis globally by
2030 as set by the WHO.[26]
5. Conclusion

Our data suggest that syphilis is on the rise across the Brazilian
young male population. The estimated syphilis prevalence rates
for the entire country were: 1.63%, 1.09%, and 0.62% for
screened, confirmed, and active syphilis, respectively. This
increasing prevalence, particularly among MSM, indicates the
need for urgent public health interventions, action plans, and the
implementation of risk reduction strategies focused on this
population. Further research is recommended to assess the
syphilis seroprevalence among the illiterate male population and
to better understand the acquisition dynamics of the syphilis
infection and social and sexual networking specifically in the
MSM population.
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