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Abstract

Background: To determine the association of infection with human 
papillomavirus (HPV) and the occupation of female sex worker; and 
the correlation of infection with HPV with sociodemographic, clinical 
and behavioral characteristics of female sex workers.

Methods: We performed a case-control study of 217 female sex 
workers and 354 women without sex work in Durango City, Mexico. 
We determined the prevalence of infection with HPV in cervical sam-
ples of women using polymerase chain reaction, and HPV genotypes 
were determined using line probe assay. Bivariate and multivariate 
analyses were used to assess the association between the characteris-
tics of women and infection.

Results: Twelve (5.5%) of the 217 sex workers, and 10 (2.8%) of the 
354 control women were positive for HPV DNA (age-adjusted OR = 
1.51; 95% CI: 0.62 - 3.68; P = 0.36). Six (50.0%) of the 12 HPV DNA 
positive sex workers had infections with high-risk genotypes (16, 31, 
33, 35, 51, 58). Seven (70%) of the 10 HPV DNA positive control 
women had infections with high-risk genotypes (16, 18, 56, 58, and 
66). The frequency of high risk genotypes in the control women was 
equal with that found in the female sex workers (P = 0.41). Logistic 
regression analysis showed that the variable alcohol consumption was 
associated with HPV infection (OR = 4.0; 95% CI: 1.0 - 16.0; P = 0.04).

Conclusions: No association between HPV infection and female sex 

work was found in our setting. High risk HPV genotypes were preva-
lent among the women studied. Results can be used for the design of 
preventive measures against HPV infection.
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Introduction

Human papillomavirus (HPV) is a double-stranded DNA vi-
rus causing infections in humans [1]. Epithelial cells of the 
skin and mucosa are targets for infection with this virus [2]. 
Infection with HPV may lead to cervical and oropharyngeal 
cancers [3]. Cervical cancer is the third most common malig-
nancy in women and persistent infection with HPV is the ma-
jor risk factor for the development of this disease [4]. There 
are over 200 HPV genotypes, but only a subset of HPV vari-
ants so called “high-risk” HPV genotypes cause cervical dis-
ease [5]. Fourteen HPV genotypes are considered high risk 
types including HPV 16, 18, 31, 33, 35, 39, 45, 51, 52, 56, 58, 
59, 66, and 68 [6, 7]. HPV 16 and 18 genotypes are the most 
common types [7]. HPV is transmitted by direct contact [8], 
usually by sexual intercourse [9]. HPV causes the most com-
mon sexually transmitted infection [10]. Female sex work-
ers have a high prevalence of infection with high risk HPV 
genotypes [11]. These workers constitute an epidemiologi-
cally important population group for HPV infection because 
they may acquire this infection and transmit it to other sexual 
partners.

The epidemiology of HPV infection in female sex work-
ers in Mexico has been poorly studied. In a previous study of 
female sex workers in the northern Mexican city of Gomez-
Palacio in Durango State, researchers found a 28.57% preva-
lence of HPV infection in 168 sex workers studied using poly-
merase chain reaction (PCR) [12]. In the present study, that 
was performed in another city (the capital) of Durango State, 
and with a different study design (case-control) from the pre-
vious study (cross-sectional), we aimed to determine: 1) The 
association between the occupation of female sex work and 
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infection with HPV in the northern Mexican city of Durango; 
2) The HPV genotypes infecting the women studied; and 3) 
The HPV prevalence association with behavioral factors of the 
female sex workers studied.

Materials and Methods

Study design

We performed a case-control study. Cases were female sex 
workers, and controls were women without the occupation 
of sex worker. Controls were matched with cases by sex (fe-
males). This study was performed from November 2014 to 
May 2016.

Description of the population groups studied

Cases included female sex workers registered at the Municipal 
Clinic for Sanitary Inspection in Durango City, Mexico. All 
registered female sex workers were invited to participate. A 
female sex worker was defined as a woman working at the 
sex industry. Inclusion criteria for enrollment of cases were: 1) 
Registered female sex worker; 2) With at least 1 year of work-
ing in the sex activity; and 3) Aged 18 years and older.

Controls included sexually active women but without sex 
work attended at the Clinic for Family Planning in the Institute 
for Scientific Research of the Juarez University of Durango 
State in Durango City, Mexico.

Sociodemographic, obstetric and behavioral data of female 
sex workers

A questionnaire was used to record the sociodemographic, ob-
stetric and behavioral data of female sex workers. Items about 
age, education, and obstetric data as pregnancies, deliveries, 
cesarean sections, and miscarriages were included in the ques-
tionnaire. In addition, behavioral factors as duration in the ac-
tivity (years), condom use, contact with semen during vaginal 
intercourse, practice of oral or anal sex, area of work, sex ac-
tivity in Mexican States other than Durango or abroad, injuries 
during sex activity, alcohol or tobacco consumption, and drug 
use from the female sex workers were obtained.

Laboratory tests

A cervical swap sample was obtained from each participant. 
Samples were kept in 2SP medium and stored at -70 °C until 
analysis. DNA of samples was extracted by proteinase K di-
gestion, and phenol-chloroform extraction. Detection of HPV 
DNA was performed by PCR using the primers MY09/11. 
The amplification mixture contained 2 mM MgCl2, 0.2 µM of 
primers, 2 units of Taq polymerase, 0.2 mM of dNTPs, 2 ng of 
DNA, and buffer in a 50 µL reaction volume. Amplifications 
were performed for 39 cycles with the following cycling pa-

rameters: 94 °C for 1 min, 55 °C for 2 min, and 72 °C for 2.5 
min. PCR products were run in 2% agarose gels and stained 
with ethidium bromide.

Genotyping of HPV DNA was performed by a commer-
cially available line probe assay kit: INNO-LiPA HPV Geno-
typing Extra (INNOGENETICS N.V. Gent, Belgium). This test 
is based on the principle of reverse hybridization and allows 
the detection of 28 different HPV genotypes. This genotyp-
ing assay uses biotinylated primers (SPF10) to amplify the L1 
region of HPV. Amplicons are denatured and hybridized with 
specific oligonucleotide probes on membrane strips. Strepta-
vidin-conjugated alkaline phosphatase was added and incuba-
tion with BCIP/NBT chromogen yielded a purple precipitate. 
Results were interpreted visually. All assays were performed 
following the instructions of the manufacturer.

Statistical analysis

The statistical analysis was performed with the software SPSS 
for Windows version 15.0 (SPSS Inc. Chicago, Illinois) and 
Epi Info 7. Calculation of the sample size was performed using 
the following data: 95% two-sided confidence level, a power 
of 80%, a 1:1.5 ratio of cases and controls, a reference sero-
prevalence of 16.67% [13] as the percentage outcome in un-
exposed group, and an odds ratio (OR) of 2.0. The result of 
the sample size calculation was 172 cases and 258 controls. 
Descriptive statistics were used to calculate the prevalence of 
HPV infection. The risk of HPV infection was calculated by 
the OR with 95% confidence interval (CI) adjusted by age. The 
association between HPV infection and the characteristics of 
female sex workers was assessed in available data by the Pear-
son’s Chi-squared test and the Fisher exact test (when values 
were small). Characteristics of female sex workers with a P 
value ≤ 0.20 obtained by bivariate analysis were selected for 
multivariate analysis. ORs and 95% CIs were calculated by 
logistic regression with the Enter method. A P value < 0.05 was 
considered statistically significant.

Ethics approval

This project was approved by the Ethics Committee of the 
Institute for Scientific Research of Juarez University of Du-
rango State, Mexico. Participation in this study was volun-
tary, and a written informed consent was obtained from all 
participants.

Results

A total of 571 women were included in the study. Of them, 217 
were sex workers and 354 were control subjects. Sex workers 
were 32.4 ± 9.9 (range: 18 - 67) years old. Whereas control 
women were 36.4 ± 10.0 (range: 18 - 67) years old. Control 
women were significantly older than sex workers (P < 0.01). 
Therefore, statistical analysis was performed with age adjust-
ment. Of the 217 sex workers, 12 (5.5%) were positive for HPV 
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DNA detection by PCR. Whereas of the 354 control women, 
10 (2.8%) were positive for PCR. No statistically significant 
difference in the frequencies of HPV DNA detection between 
sex workers and control subjects was found (age-adjusted OR 
= 1.65; 95% CI: 0.69 - 3.96; P = 0.25).

Of the 12 HPV DNA positive female sex workers, eight 
had single infections and four double or triple infections. HPV 
genotypes found in the eight sex workers with single infec-
tions were: 6, 11, 16, 26, 35, 40, 43, and 51. HPV genotypes 
found in the four sex workers with multiple infections were: 
69 and 71 in two; 31, 40, and 58 in one; and 31, 33, and 53 
in one. Six (50.0%) of the 12 HPV DNA positive sex work-
ers had infections with high-risk genotypes (16, 31, 33, 35, 
51, 58); whereas of the 10 HPV positive control women, eight 
had infection with a single HPV genotype, and two had infec-
tions with two or three HPV genotypes. Single HPV genotypes 
found in eight HPV DNA positive control women were: geno-
type 16 in two, genotype 18 in two, genotype 66 in one, and 
genotype 40 in three. HPV genotypes found in the two control 
women with double or triple infections were genotypes 56 and 
58 in one, and genotypes 31, 40, and 58 in the other one. Seven 

(70%) of these 10 control women had infections with high-risk 
genotypes (16, 18, 56, 58, and 66). The frequency of high-risk 
genotypes in the control women was equal to that found in the 
female sex workers (P = 0.41).

Stratification of socioeconomic and obstetric characteris-
tics including age, educational level, and history of pregnan-
cies, deliveries, cesarean sections, and miscarriages showed a 
similar (P > 0.05) rate of HPV positivity in female sex workers 
and controls (Table 1). None of these characteristics was as-
sociated with HPV infection. Of the behavioral data (Table 2), 
the variables time of sexual activity (≤ 5 years), sex activity in 
Mexican States other than Durango and alcohol consumption 
had P values ≤ 0.20 by bivariate analysis and were selected 
for multivariate analysis. Other behavioral characteristics in-
cluding condom use, contact with semen during vaginal inter-
course, practice of oral or anal sex, area of work, sex activity 
abroad, injuries during sex activity, tobacco consumption, and 
drug use had P values > 0.20 by bivariate analysis. Results of 
the logistic regression analysis are shown in Table 3. Only the 
variable alcohol consumption was associated with HPV infec-
tion (OR = 4.0; 95% CI: 1.0 - 16.0; P = 0.04).

Table 1.  Correlation of HPV Infection and General Sociodemographic and Obstetric Characteristics of Female Sex Workers and 
Controls

Characteristic
Sex workers Controls

P valueSubjects tested Prevalence of HPV infection Subjects tested Prevalence of HPV infection
No.* No. % No.* No. %

Age (years old)
  20 or less 17 2 11.8 10 1 10 1
  21 - 30 84 7 8.3 105 6 5.7 0.48
  31 - 40 64 1 1.6 112 1 0.9 1
  41 or more 45 2 4.4 127 2 1.6 0.28
Educational level
  No education 4 0 0 0 0 0 -
  1 - 6 years 59 4 6.8 15 0 0 0.57
  7 - 12 years 136 8 5.9 163 6 3,7 0.37
  > 12 years 11 0 0 170 3 1.8 1
Pregnancies
  Yes 188 11 5.9 302 7 2.3 0.04
  No 19 1 5.3 52 3 5.8 1
Deliveries
  Yes 136 9 6.6 211 6 2.8 0.09
  No 62 2 3.2 132 4 3 1
Cesarean sections
  Yes 78 3 3.8 119 2 1.7 0.38
  No 118 8 6,8 211 8 3,8 0.28
Abortions
  Yes 50 0 0 83 1 1.2 1
  No 144 11 7.6 246 9 3.7 0.08

*Sums may not add up to 217 cases or 354 controls because of some missing values.
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Table 2.  Results of Bivariate Analysis of Behavioral Characteristics of Female Sex Workers and Infection With HPV

Characteristic
Subjects tested Prevalence of HPV infection

P value
No.* No. %

Time of sexual activity (years)

  1 to 5 25 3 12 0.07

  6 to 11 51 5 9.8

  11 or more 134 4 3

Condom use

  Yes 119 8 6.7 0.54

  No 85 4 4.7

Contact with semen during vaginal intercourse

  Yes 90 5 5.6 0.9

  No 118 7 5.9

Practice of oral sex

  Yes 126 5 4 0.22

  No 83 7 8.4

Practice of anal sex

  Yes 18 0 0 0.6

  No 190 12 6.3

Area of work

  Urban 205 12 5.9 0.91

  Suburban 2 0 0

  Rural 1 0 0

Sex activity in Mexican states other than Durango

  Yes 59 1 1.7 0.18

  No 150 11 7.3

Sex activity abroad

  Yes 4 0 0

  No 206 12 5.8

Injuries during sex activity

  Yes 13 0 0 1

  No 195 12 6.2

Alcohol consumption

  Yes 36 4 11.1 0.11

  No 181 8 4.4

Tobacco consumption

  Yes 42 1 2.4 0.46

  No 175 11 6.3

Drug use

  Yes 13 1 7.7 0.53

  No 204 11 5.4

*Sums may not add up to 217 because of some missing values.
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Discussion

There is scanty information about the epidemiology of HPV 
infection in female sex workers in Mexico. Therefore, we 
sought to determine the association of HPV infection and fe-
male sex work in Durango City, Mexico. Comparison of the 
prevalence of HPV infection obtained by PCR indicates that 
female sex workers had a similar prevalence of HPV infec-
tion to control women. This result thus suggests that female 
sex workers do not have an increased risk of HPV infection. 
This finding is unexpected since having multiple sexual part-
ners may lead to higher HPV transmission, and in a review of 
35 studies, researchers found that female sex workers had a 
high prevalence of HPV infection [11]. In a study in Antwerp, 
Belgium, researchers found a higher prevalence of high-risk 
HPV infection in female sex workers than in controls of the 
general population [14]. Similarly, in a study in Hungary, high-
er prevalences of HPV infection and high-risk HPV infection 
were found in female sex workers than in control women [15]. 
Furthermore, in a study in Japan, researchers found a higher 
prevalence of intermediate- and high-risk HPV infection in 
commercial sex workers than in control subjects [16]. On the 
other hand, the lack of association between HPV infection and 
sex work found in our study agrees with a similar result found 
in a study of commercial sex workers in Australia [17]. In a 
national context, we are aware of only two previous reports on 
the epidemiology of HPV infection in female sex workers in 
Mexico. In a previous descriptive study of female sex work-
ers in the northern Mexican city of Gomez-Palacio in Durango 
State, researchers found a high (28.57%) frequency of HPV in-
fection in 168 sex workers who have practiced prostitution for 
more than 5 years [12]. In a study of female sex workers from 
Mexico City, high prevalences of HPV infection (48.9%), and 
of high-risk HPV genotypes (43%) were found [18]. The prev-
alence of HPV infection found in our study is thus much lower 
than those reported in previous studies in female sex workers 
in Mexico. It is not clear why female sex workers in Duran-
go City had lower prevalence of HPV infection than those in 
Gomez-Palacio City and Mexico City. It is likely that differ-
ences in the sociodemographic or behavioral characteristics of 
sex workers including age, duration in the activity, condom 
use, or number of sexual partners might explain the differences 
in prevalences among the studies. On the other hand, we com-
pared the prevalence of HPV infection found in sex workers 
from Durango City to those reported in women in the region. 
The low prevalence of HPV infection in sex workers found in 
our study is comparable to the 4.8% prevalence reported in 
women seeking for cervical Papanicolaou examination in three 
public health centers in Durango City [19], and the 2.15% 
prevalence found in women with normal cyto-histopathologic 

diagnosis in Gomez-Palacio City [13].
The frequency of high-risk HPV genotypes found in our 

study (50%) is higher than the 11.90% prevalence of high-risk 
HPV genotypes reported in female sex workers in Gomez-
Palacio City, Durango [12], and comparable to the 43% preva-
lence reported in sex workers from Mexico City [18].

We found that the variable alcohol consumption was as-
sociated with HPV infection in female sex workers. To the best 
of our knowledge, there is no previous report on the associa-
tion between female sex work and alcohol consumption. It is 
possible that sex workers with alcohol consumption take less 
care of preventive measures against HPV infection. Substance 
use including alcohol consumption has been linked to HPV 
infection in male sex workers in Vietnam [20].

Conclusions

We conclude that HPV infection is not associated with female 
sex work in Durango City. Female sex workers in Durango 
City have a low prevalence of HPV infection but a high preva-
lence of high-risk HPV genotypes. The association between 
HPV infection and alcohol consumption deserves further in-
vestigation.
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