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Baekgrornul: Little is known about the epidemiology or Chlamydia 
U1Uhonums infection in female sex workers (FSWs) in Mexico. 

Goal: The goal of the study was to determine the prevalence of C 
traehomatis infection in registered FSWs from northern Mexico and to 
determine the sociodemographic characteristics associated with the 
infection. 

Study D6ign: An enzyme immunoassay was used to test 354 FSWs 
in lhrtt northern Mexican cities for cervical C trachomatis infection. 
All participants were registered in a government health office. Recruit
ment was consecut:iYc and voluntary. The association betwei!n clinical 
and sododemogrnphic characceristics of FSWs and C trachomaJis 
infection was evaluated. 

R�slnl$: The o,·eraU prevalence of C trachomatis infection among 
participants in the three cities was 12A%. Women of low socioeco
nomic �et and those younger than 25 years were the most frequently 
inCected. Among FSWs in Durango. a higher frequency of C traclw
malis iolection �as found for those who did not use condoms. 

u,nelusiDn: C trachomatis is an important pathogen in the scxuaJly 
transmitted diseases or registered FSWs in northern Mexico. 

CHL.-UfYDIA TRACHOMATIS is a pathogenic bacterium spread 
worldwide. In adults. C 1rachomatis infections are primarily sex
ual!> transmiucd. These infections result in a spectrum of clinical 
marufesuuions. including urethritis. cervicitis, salpingitis, ectopic 
gesratioo. precerm delivery. infertility. and perihepatitis. ln addi
tion. C traclwmatis infection may be vertically transmitted; new
borns of infected women can develop inclusion conjuncrivitis and 
pneumonia. There arc a large number of asymptomatic cases. 
which represent an important risk for spreading of the infection. 1-3 

Female sex workers (FSWs) are of particular epidcmiologic 
importance since they arc at a high risk of being infected with C 
craclwmans and infected sex workers may spread the infection 
funher. Prevalence of C crachomatis infection in registered FSWs 
varies .,.,idcly around the world.�-15 Reported rates of prevalence
ha,e been obiaincd by means of several diagnostic methods. 
Howe\er. few have been determined by means of the t:nzyme 
immunoassay CWamydiazyme (Abbott Laboratories, Abbot! Park, 
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IL), the method u&ed in the current study. The following reported 
prevalence rates have been determined with this assay: 19.8% io 
Japan, 16 14.3% in St:negal.' 7 and 2.5% in Austria. 18 

Little is known about the epidemiology of C trachomaus infec
tion in northern Mexico. This region has epidemiologic importance 
because of the high migration rates from Mexico to the United 
States. fn order ro ohtain knowledge of the prevalence and char
acteristics of C 1rachom.atis infection in FSWs in this region, we 
performed a cross-sectional survey that included three northern 
cities of Mexico. The aims of the study were to determine the 
prevalence or C trachomaiis infection in registered FSWs from 
northern Mexico and to determine the demographic and ocher 
characteristics of the sex workers who were infected. 

Methods 

Stuily Population 

Registered FSWs in three northern Mexican cities were studied: 
(1) Durango. Durango State (n = l98); (2) Zacatecas. Zacatecas
State (n = 96); and (3) Torreon, Coahuila State {n = 60). The
participants in this study were enrolled consecutively as they
applied to the Health Clinic of Lht: Municipal Office of Public
Health in each of the 1hree cities LO be tested for sexually trans
mitted disease (STD). All sex workers who applied for an exam
ination during the study period agreed to participate. We estimated
that there were about 300 registered FSWs in each municipal
office; however, because those offices consider the number of
registered FSWs as confidential, we were unable co determine tht: 
proportion of registered FSWs in each city who participated in the 
study. This study was pt:rformed from 1999 to 2001. FSWs work
ing in Durango were recruited from 1999 to 2000; those working
in Zacatecas were recruited in 2000; and those working in Torreon
were recruited from 2000 to 2001. A single test was performed on
all participants according 10 the cross-sectional design or the study.
Within 4 to 10 days after the sample was obtained, the results of
the tests were communicated to the Health Clinic of the Municipal
Office of Public Health in each of the three cities. Women who
tested positive were treated with a single dose of azithromycin ( I
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g). Written informed consent was obt.:lincd from all the women 
participating in the study. 

Sample Collection and Handling 

Specially trained nurses and physicians obtained cervical sam
ples according to the manufacrurer's instructions for the Chlamy
diazyme test. In brief. excess mucus from Lhe exocervix was 
removed with a cotton ball and discarded. A clean swab was 
rotated in the endocervix for 15 to 30 seconds. Then, the swab was 
placed into a tube containing specimen storage reagent and was 
stored at 4 °C until analyzed. All samples were tested within 5 days 
after collection. 

LAboratol}' Tests 

Diagnosis of C trachomatis infet.:tion was established by means 
of the Chlarnydiazyme enzyme immunoassay, which detects C

:rachomatis antigen in endocervical samples. The test was per
formed according to the manufacturer's insrructions. 

Questionnaire 

The study participants completed a standardized interviewer
administered questionnaire that assessed their clinical and socio
demographic characteristics. Specially trained nurses and physi
cians administered the questionnaire. The interviewers were 
personnel of the health offices in each of the three cities. All data 
requested in the questionnaire, such as history of STDs and ob
stetric history, were obtained through direct questioning; no data 
were obtained from medical records. Alcohol use and drug use 
were considered positive when a subject used any quantity of 
them. Socioeconomic status was determined on the basis of Bron
fman's criteria.'9 In brief, six socioeconomic variables were eval
uated: number or persons in che house, number oi rooms in the 
house, material of the floor of the house, availability of drinkable 
water. presence and type of plumbing in the house. and education 
level of the head of the family. 

Statistical AnalyliS 

Results were analyzed with Epi Info software, version 6 (Cen
ters for Disease Control and Prevention, Atlanta. GA). Odds ratios 
(ORs) with 95% exact confidence intervals were calculated. In 
addition, ihe software SSPS for Windows (version 8.0: SSPS, 
Chicago, IL) was used to perform multivariate analysis by means 
of logistic regression with the Enter method. 

Results 

Thirty-two (16.2%) of 198 registered FSWs in Durango tested 
positive for C trachomatis antigen. Five (5.2%) of 96 registered 
FSWs in Zacatccas and 7 (11.7%) of 60 registered FSWs in 
Torreon tested positive for C trachomatis. The overall prevalence 
of C trachomatis infection among the study participants in the 
three cities was 12.4%. 

Of the participants working in Durango, most of them (77.8%) 
had been born in Durango State and the rest in other Mexican 
states (21.2%) and abroad ( I%). The mean age of these women 
was 29.5 years. The socioeconomic status of 84.9% of these 
participants was classified as low: 15. J % were of medium socio
economic status. Only four (2%) did not use condoms (1hey never 
used them during Lheir practice of prostitulion), and three of those 
women tested positive for C trachomatis infection (univariate 
analysis: OR = 17.07; 95% Cl = 1.29-901.17). Forty-four of the 
participants (22.2%) had experienced condom breakage at least 

once during their practice of prostitution. A history of STDs was 
reported by 30 women ( 15.1 %). More than half {56. I%) had also 
practiced prosrirution in Mexican states other than Durango State. 
while 27 (13.6%) had also practiced prostitution in the United 
States. In principle. regisiered FSWs from Durango were seen 
once because our study design was cross-sectional. However, all 
44 infected FSWs were treated and nine (20.5%) agreed to be 
re1ested after treatment. Two of the nine women remained positive. 

Of the participants working in Zacatecas, only 21 (21.9%) were 
born in Zacatecas State, and 75 (78. J %) were born in oth�r 
Mexican states. The mean age of these women was 30.1 years. 
Medium socioeconomic status was noted ror 93 women (96.9%), 
and high status was noted for three (3.1 %). Five of the participants 
(5.2%) did not use condoms, and all five were negative for C
trachomatis infection. Eighty-five participants (88.5%) had expe
rienced condom breakage at least once during their practice of 
prostitution. Thirteen women (13.5%) had suffered from STDs. 
Thirty-six women (37.5%) had practiced prostitution in Mexican 
states other than Zacatecas State, and 13 ( 13.5%) had practiced 
prostitution in the United States and Japan. 

Of the participants working in Torreon, 44 (73.3%) were born in 
Coahuila State and I 6 (26. 7%) in other Mexican states. The mean 
age of these women was 29.7 years. The socioeconomic status of 
the women was as follows: 5 !_8.3%) were classified as low, 50 

(83.3%) as medium. and 5 (8.3%) as high. A large number of this 
group (26.7%) did not use condoms: neverrheless, only one of 
them tested positive for C trachomatis infection. Ten women 
(16.7%) had experienced condom breakage at Jea�l once during 
their prostilution practice. A history of STDs was reported by four 
(6.7%). Seven women (11.7%) also practiced prostitution in Mex
ican states other than Coahuila State, and three of them were 
positive for C trachomatis infection (OR = 9 .19; 95% CI =

0.94-76.43). Only one (1.7%) had practiced prostitution in the 
United States. 

Sociodemographic characteristics of the parricipants in all three 
cities were as follows: the mean age was 29.9 years (range: 18-52 
years); the average number of sexual clients per week was 6.6 
(range: 1- 40); the majority worked in night clubs and bars, and the 
rest on the st.reet; the mean number of years as a sex worker was 
4.8 (range: I week to 30 years). The three cities are about 250 km 
away from each other in northwestern Mexico. Durango has abour 
491,436 inhabitants. Zacatecas has about 123,899, and Torreon has 
about 529,512.20 Durango has a lower overall level of socioeco
nomic development than Zacatecas and Torreon. Marital status 
was determined for 353 of the 354 women: 256 (72.5%) were 
single, 41 (11.6%) were divorced, 25 (7. l %) were living together, 
17 (4.8%) were married, and 14 (4.0%) were widowed. Nearly all 
of the women (93%) had had pregnancies: 293 (82.8%) had had 
vaginal deliveries. 73 (20.6%) had had cesarean sections. and 100 
{28.2%) had had abortions. Most of them (94. I%) used contracep
tion. Alcohol use and drug use were reported by 283 (80.0%) and 
47 (13.2%), respe<.:tively. 

Some characteristics of the women were correlated with C

trachomatis infection in univariate analysis: age younger than 25 
years (OR = 2.09: 95% CI = 1.10-3.96) and low socioeconomic 
;tatus (OR = 2.24; 95% CI = L.10-4.62). However, none of the 
characierisucs were correlated in the multivariate analysis model. 

Table l shows the correlation between the characteristics of the 
FSWs and C trachomatis infection. 

Discussion 

In this study, the ovcraJJ prevalence of C trachomatis infection 
among registered FSWs in three northern Mexican cities was 








