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INTRODUCTION
Studies suggest that the association between HPV infection 
and other sexually transmitted diseases (STDs) represents a 
public health problem with biological and psychosocial reper-
cussions that would be considered cofactors that favor cervi-
cal carcinogenesis1.

Encarcered women are more exposed to risk factors for 
STDs such as irregular condom use, multiple partners, sex at 
risk, use of illicit drugs, and smoking1,2.

Self-sampling is a screening strategy for encarcered women 
with difficult access to the health system and may be an alterna-
tive to a previous study3, as it has greater sensitivity for detec-
tion of HPV and also the possibility of diagnosing STDs that 

are considered cofactors for viral persistence, and it may also 
be a strategy for places where the performance of colpocytol-
ogy is not possible4-6.

Encarcered women present peculiarities and complexity 
that justify studies to improve health care. These women are 
on the margins of the health system in Brazil, despite being a 
risk group for HPV infection and other STDs. Thus, this study 
aimed to assess the sociodemographic and clinical profiles of 
encarcered women and identify the prevalence of STDs and 
HPV infection through a self-sampling approach. The data 
from this study open up a perspective on the use of this screen-
ing method, favoring broader screening for populations with 
difficult access, such as encarcered women.

1Universidade Estadual Paulista “Júlio de Mesquita Filho”, Botucatu School of Medicine, Post-graduation in Obstetrics and Gynecology – São Paulo (SP), Brazil.
2Universidade Federal do Amazonas – Manaus (AM), Brazil.
3Amazonas State Oncology Center Foundation – Manaus (AM), Brazil.
4Universidade Nilton Lins – Manaus (AM), Brazil.
5Universidade Federal de Minas Gerais – Belo Horizonte (MG), Brazil.

*Corresponding author: hilkaespiritosanto@me.com

Conflicts of interest: the authors declare there is no conflicts of interest. Funding: This study was funded by the Amazonas Development Agency – 

FAPEAM and the Criminal Execution Court of Amazonas.

Received on May 06, 2023. Accepted on May 07, 2023.

SUMMARY
OBJECTIVE: This study aimed to assess the sociodemographic and clinical profile of women deprived of their liberty and to identify the prevalence 

of sexually transmitted diseases and human papillomavirus through self-sampling samples.

METHODS: This is an epidemiological, cross-sectional, observational, and descriptive study of the prevalence and correlation of the diagnosis of 

human papillomavirus infection in 268 encarcered women in Amazonas submitted to self-sampling from June 2019 to September 2020 using the 

genotyping analysis. Patients with positive and inconclusive results were evaluated by commercialized PCR to detect pathogens causing sexually 

transmitted diseases. The sample size used was based on a convenience sample.

RESULTS: In 268 women, human papillomavirus DNA was detected in 87 (32.5%) of them. Sexually transmitted diseases were detected in 30 (34.48%) 

of the 87 women with a positive or inconclusive result for human papillomavirus. Women with more than three pregnancies had a higher risk of human 

papillomavirus detection (p=0.004).

CONCLUSION: The prevalence of human papillomavirus and other sexually transmitted diseases in encarcered women in Amazonas is 32.5 and 

34.48%, respectively. Most women were single (60.4%) and reported having had more than 15 partners (90.8%).
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METHODS
This is an epidemiological, cross-sectional, observational, 
descriptive, and analytical study of the prevalence and associa-
tion of the diagnosis of HPV AND STDs in encarcered women 
by self-sampling. The women belonged to the female prison 
system of Amazonas, totaling 281 women from June 2019 to 
September 2020. Sexually active women who agreed to partic-
ipate in the research after completing the Informed Consent 
Form were included. Hysterectomized, virgin, and pregnant 
women were excluded. The sample size used was based on a 
convenience sample. The present study was submitted and 
approved by the Ethics and Research Board of the Federal 
University of Amazonas (UFAM) with the opinion number 
3.421.145, CAAE 15976719.3.0000.5020 on June 27, 2019.

The selected women were instructed to perform self-sam-
pling with the COARI® Kolplast device, and samples were ana-
lyzed by Cobas® 4800 HPV CTNG Test (Roche®) following 
all the manufacturer’s specifications. Women who had positive 
results for HPV 16, HPV 18, and other high-risk and inconclu-
sive types were submitted to the PCR Panel (XGEN MULTI 
UP Kit MULTIPLEX Plus) by Mobius Life Science for detec-
tion of STD-causing pathogens using the same self-sampling 
sample. The following pathogens were evaluated: Chlamydia 
trachomatis, Neisseria gonorrhoeae, Mycoplasma hominis, and 
Ureaplasma urealyticum.

Orientation for self-sampling samples was carried out by 
the researchers in the prison system itself. It was evaluated as a 
characteristic of the sociodemographic and clinical profile of 
the population studied. The self-samples were stored at room 
temperature and sent to the IPOG Laboratory in São Paulo, 
Brazil, for detection analysis and genotyping.

Statistical analysis was performed using the R version 3.5 
software (R Core Team, 2019). The difference between the 
groups was evaluated by the Mann-Whitney or Kruskall-Wallis 
test. To verify the association between qualitative variables, 
Fisher’s exact test was used. A p-value of <0.05 was considered 
statistically significant.

RESULTS
Of the 281 women eligible for the study, 12 were excluded for 
being hysterectomized and 1 for being pregnant. Finally, 268 
women were included (Figure 1).

Most women were single (60.4%) and reported having 
had more than 15 partners (90.8%). None of the patients had 
received the HPV vaccine (Table 1).

Among the 268 women studied, 87 (32.5%) had detect-
able HPV DNA, including HPV 16 in 12 women (13.8%), 

HPV 18 in three patients (3.5%), HPV other in 51 (58, 6%), 
and 21 women (24.1%) had inconclusive results (Table 2).

STDs were detected in 30 (34.48%) of the 81 women with 
a positive or inconclusive result for HPV (Figure 1). The most 
frequent pathogens were Mycoplasma hominis 23 (26.4%), 
Chlamydia trachomatis 7 (8%), Ureaplasma urealyticum 5 (5.7%), 
and Neisseria gonorrhoeae 1 (1%).

Among the 268 women studied, 87 (32.5%) had detectable 
HPV DNA, with HPV 16 in 12 women (13.8%) (Table 2). 
The most frequent pathogens were Mycoplasma hominis 23 
(26.4%) and Chlamydia trachomatis 7 (8%).

As shown in Table 1, women with more than three preg-
nancies had a higher risk of HPV detection compared to those 
with fewer pregnancies (77.0 versus 23.0%, p=0.004).

DISCUSSION
The prevalence of HPV infection in the population was ele-
vated, the prison system presents greater exposure to trans-
mission, and women have the possibility of acquiring STDs, 
deserving a differentiated look due to the risks that represent 
all STDs, especially HPV, which is considered a public health 
problem4. It is worth mentioning that this population was not 
vaccinated, and this fact may contribute to the high prevalence 
in this population. By incorporating self-sampling and exam-
ination for STDs through PCR in the study, we have the pos-
sibility to demonstrate that screening through this methodol-
ogy can minimize access difficulties, embarrassment, shame, 
and sociocultural aspects while also improving the sensitivity 
of the diagnosis. In this way, it becomes a new perspective to 
reduce the incidence of cervical cancer5.

Figure 1. Flowchart of allocation of women in the study.
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risk factor for cervical cancer; in the series, it showed a slight 
association with the presence of HPV.

Sexual intercourse at an early age favors the vulnerability 
of the cervical epithelium to the occurrence of infection by the 
HPV. In the sample, sexarche in the age group of 15 years was 
more frequent in 24.6%, corroborating studies carried out in 
the Prison System in Mato Grosso do Sul4; however, the asso-
ciation of HPV infection with early sexarche showed no sta-
tistical difference in this population.

In relation to drug use and smoking, the prison population 
of Amazonas has high rates; however, in the case series, there 
was no statistical difference regarding the presence of HPV, 
in disagreement with other studies6. Although the association 
between the number of partners and drug use has shown signs 

Table 1. Associated risk factors in encarcered women in Amazonas (Brazil) with human papillomavirus and detectable sexually transmitted diseases.

Variant
Total 

n=268 (%)

HPV test result

p-value
Total 

n=87 (%)

STD test result

p-valuePositive 
n=87 (%)

Negative 
n=181 (%)

Positive 
n=30 (%)

Negative 
n=53 (%)

Inconclusive 
n=4 (%)

Age (years)

18–26 74 (27.6) 33 (37.9) 41 (22.7)

0.0926

33 (37.9) 12 (40) 19 (35.8) 2 (50)

0.6758

27–35 97 (36.2) 30 (34.5) 67 (37) 30 (34.5) 10 (33.3) 19 (35.8) 1 (25)

36–44 64 (23.9) 16 (18.4) 48 (26.5) 16 (18.4) 5 (16.7) 11 (20.8) –

45–53 27 (10.1) 6 (6.9) 21 (11.6) 6 (6.9) 3 (10) 2 (3.8) 1 (25)

Over 53 6 (2.2) 2 (2.3) 4 (2.2) 2 (2.3) – 2 (3.8) –

Number of pregnancies

Up to 3 pregnancies 173 (64.6) 67 (77) 106 (58.6)
0.0040

67 (77) 21 (70) 42 (79.2) 4 (100)
0.4467

More than 3 pregnancies 95 (35.4) 20 (23) 75 (41.4) 20 (23) 9 (30) 11 (20.8) –

Condom use

No 85 (31.7) 30 (34.5) 55 (30.4)
0.5752

30 (34.5) 9 (30) 19 (35.8) 2 (50)
0.6255

Yes 183 (68.3) 57 (65.5) 126 (69.6) 57 (65.5) 21 (70) 34 (64.2) 2 (50)

Contraceptive use

No 144 (53.7) 45 (41.7) 99 (44.7)
0.6954

45 (51.7) 16 (53.3) 26 (49.1) 3 (75)
0.707

Yes 124 (46.3) 42 (48.3) 82 (45.3) 42 (48.3) 14 (46.7) 27 (50.9) 1 (25)

Number of partners

Up to 15 partners 233 (86.9) 79 (90.8) 154 (85.1)
0.2463

79 (90.8) 27 (90) 48 (90.6) 4 (100)
1.0000

Over 15 partners 35 (13.1) 8 (9.2) 27 (14.9) 8 (9.2) 3 (10) 5 (9.4) –

Age of first sexual intercourse

Up to 15 years 192 (71.6) 67 (77) 125 (69.1)
0.1949

67 (77) 24 (80) 39 (73.6) 4 (100)
0.6115

Over 15 years 76 (28.4) 20 (23) 56 (30.9) 20 (23) 6 (20) 14 (26.4) –

Use of drugs

No 95 (35.4) 29 (33.3) 66 (36.5)
0.6831

29 (33.3) 11 (36.7) 18 (34) –
0.4527

Yes 173 (64.6) 58 (66.7) 115 (63.5) 58 (66.7) 19 (63.3) 35 (66) 4 (100)

Cigarette use

No 133 (49.6) 47 (54) 86 (47.5)
0.3617

47 (54) 16 (53.3) 30 (56.6) 1 (25)
0.5327

Yes 135 (50.4) 40 (46) 95 (52.5) 40 (46) 14 (46.7) 23 (43.4) 3 (75)

Table 2. Prevalence of human papillomavirus in self-sampling samples 
from encarcered women in Amazonas (Brazil).

HPV: human papillomavirus.

HPV type n=87 (%)

HPV 16 12 (13.8)

HPV 18 3 (3.5)

Inconclusive HPV 21 (24.1)

Other HPVs 51 (58.6)

With regard to the number of pregnancies, in the series, 
26.9% had 4–6 pregnancies, similar to data from the study 
carried out in the prison system in São Paulo, which reported 
that 68.3% had 1–3 pregnancies2. Multiparity is considered a 



4

Rev Assoc Med Bras. 2023;69(8):e20230204

Human papillomavirus and sexually transmitted infection diagnosis by self-sampling approach

REFERENCES
1. Kops NL, Bessel M, Horvath JDC, Domingues C, Souza FMA, 

Benzaken AS, et al. Factors associated with HPV and other 
self-reported STI coinfections among sexually active Brazilian 
young adults: cross-sectional nationwide study. BMJ Open. 
2019;9(6):e027438. https://doi.org/10.1136/bmjopen-2018-
027438

2. Silveira, SFS. Sociodemographic profile and cytological findings 
in the cervix of the female population deprived of liberty in the 
state of São Paulo. Dissertation (Master’s), Postgraduate Program 
of Fundação Pio XII, Hospital de Câncer de Barretos. Sao Paulo; 
2016.

3. Mao C, Kulasingam SL, Whitham HK, Hawes SE, Lin J, Kiviat 
NB. Clinician and patient acceptability of self-collected human 
papillomavirus testing for cervical cancer screening. J Womens 
Health (Larchmt). 2017;26(6):609-15. https://doi.org/10.1089/
jwh.2016.5965

of dependence for the detection of HPV, this may demonstrate 
the importance of associated cofactors for infection.

The persistence of HPV infection is the main cause of cer-
vical cancer1,7, but there are factors that favor its persistence, 
and sexually transmitted infections are considered cofactors. 
In the series, the association occurred, with 30% positivity 
for STDs in women with detectable HPV; similar data from 
other series showed an association with HPV in 47.4%, with 
Chlamydia trachomatis being the most frequent in the study 
carried out in Belo Horizonte7.

In this study, Mycoplasma hominis was more prevalent, with 
the association with HPV 16 being more frequent in 41.7%, 
especially in the age group of 18–35 years, demonstrating that 
the microbiome influences the pathophysiology of intraepi-
thelial lesions, especially in this younger age group, and that 
when associated with Mycoplasma hominis, it can influence 
HPV infection7.

The study had limitations as to having performed the HPV 
DNA test in the entire prison population regardless of age as 
recommended by the Ministry of Health in women under 30 
years of age; however, the strengths of the study allow demon-
strating the profile of a population where the health system is 
not effective and the possibility of the use of self-sampling asso-
ciated with the HPV DNA Test and STD by PCR to become 
an effective screening method for these women.

The data from this study open up a perspective on the use 
of self-sampling, favoring broader screening for populations 
with difficult access, such as encarcered women.

In conclusion, self-sampling can be an alternative screening 
method for HPV and other STDs, yet this population is con-
sidered a risk group for HPV and other STDs. The prevalence 

of HPV and other STDs in encarcered women in Amazonas is 
32.5 and 34.48%, respectively. Most women were single (60.4%) 
and reported having had more than 15 partners (90.8%).
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