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a b s t r a c t
Study Objective: To determine the prevalence of Chlamydia tracho
matis, Neisseria gonorrhoeae, and Trichomonas vaginalis infection in
sexually active Chilean adolescents and young adults. A comparative analysis was performed between genders to identify demographic,
clinical, and sexual behavior characteristics to predict the occurrence of C trachomatis.
Design: Analytical observational study.
Setting: Santiago, Chile.
Participants: Two hundred eighty-six sexually active volunteers aged 24 years or younger (171 female and 115 male); 82.9% (237/286) of
them were classified as having high socioeconomic status.
Interventions: Confidential survey and self-collected samples (urine for men and vaginal swabs for women).
Main Outcome Measures: Prevalence, demographic characteristics, symptoms, and sexual behavior characteristics.
Results: The prevalence rate of C trachomatiswas 8.7% (10/115) in men and 8.8% (15/171) in women (P5 .58). N gonorrhoeaewas detected in
1 subject, whereas no T vaginalis cases were detected. In multivariate analysis, having some college education was protective (odds ratio
[OR], 0.28; 95% confidence interval [CI], 0.09-0.89), whereas having a higher number of sexual partners was a risk factor (OR, 1.19; 95% CI,
1.1-1.3) for C trachomatis infection. The latter was also predicted by postcoital bleeding (OR, 4.6; 95% CI, 1.30-16.23) in the female model.
Conclusion: C trachomatis infection rates were similar between both genders. Protective characteristics for the occurrence of this infection
were having some college education, lower number of sexual partners, and if female, the absence of postcoital bleeding. This study
highlights the importance of C trachomatis screening among the Chilean affluent population younger than 25 years. However, further
studies are needed in a more diverse and representative sample to recommend universal screening in Chilean adolescents and young
adults.
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Introduction

Infections by Chlamydia trachomatis, Neisseria gonor-
rhoeae, and Trichomonas vaginalis represent the most
common treatable sexually transmitted infections (STIs)
globally. Current annual incidence estimations are 131
million for C trachomatis infections, 78 million for N gon-
orrhoeae infections, and 142 million for T vaginalis in-
fections worldwide.1 Up to 60% of C trachomatis and N
gonorrhoeae infections occur in adolescents and young
adults.2 If left untreated, reproductive sequelae might arise,
as well as further dissemination to other sexual partners
and a higher risk for infection by other STIs, such as HIV.3

C trachomatis infection is the most frequently reported
bacterial STI in sexually active adolescents with a preva-
lence of 5%-15%.4 C trachomatis is not a notifiable disease
and screening programs have not been established in the
primary care facilities of public health services in Latin
America. Therefore, available prevalence information is
scarce and can be obtained only from isolated samples of
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different demographic groups.5,6 In Chile, prevalence rates
of 5.5%-7% in female adolescents, 19% in pregnant adoles-
cents, and 5.7% in men have been reported previous
studies.7e10

N gonorrhoeae infection, which is a notifiable disease in
Latin America, is the second most reported bacterial STI and
affects between 1% and 2% of sexually active adolescents.1 In
Chile, N gonorrhoeae prevalence has shown a decrease
during 3 decades (113/100,000 in 1981 to 10/100,000 in
2015). Half of the notifications were from individuals
younger than 25 years of age, and 90% occurred in men.11 In
line with this, no N gonorrhoeaewas found in recent reports
of asymptomatic Chilean women tested with nucleic acid
amplification (NAAT).7,8,12

With the advent of the diagnosis of T vaginalis performed
using NAAT, this infection has become one of the most
prevalent STIs.13 Predisposing factors include older age,
female gender, and low socioeconomic level.14 Studies in
adolescents have shown a rate of up to 6% in high-risk
groups.15 In Chile, 2 reports of symptomatic adult women
tested with NAATs showed prevalence of 3% and 6.5%,
respectively.16,17

NAATs are the most sensitive and specific method to
diagnose C trachomatis, N gonorrhoeae, and T vaginalis.18,19
cent Gynecology. Published by Elsevier Inc.
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Using this technique, noninvasive samples taken by the
patient detect the same amount of disease as samples taken
by professionals.20 Self-collected samples may be urine for
men as well as for women or vaginal swabs in women. The
latter might detect even more female infections than urine
samples.21

The objective of this study was to determine the preva-
lence of C trachomatis, N gonorrhoeae, and T vaginalis in
sexually active adolescents and adults 24 years of age or
younger in Chile. We further performed a comparative
analysis of C trachomatis prevalence between genders and
built a model to identify demographic, as well as clinical
and sexual behavior characteristics predicting infection.
Materials and Methods

Sample

In this analytical observational study, samples of 286
sexually active volunteers aged 24 years or younger (171
female and 115 male) were obtained. Medical professionals
recruited subjects of 2 different health care institutions: the
Adolescence Center of Clinica Alemana in Northeastern
Santiago (n5 175) and the ConsultorioTantauco in Southern
Santiago (n5 111). Avideo ad describing STI prevalence, risk
factors, and self-collected samples was displayed in both
institution's web pages to promote recruiting. After signing
informed consent to participate in the study, participants
were given written and verbal instructions to collect their
samples in a private setting. Female participants were
instructed to take their own vaginal sample by inserting a
swab 5 cm into the vagina and holding it for 20 seconds.
Male participants were instructed to take a sample of the
first void urine. After the samples were collected, a confi-
dential survey was applied to all participants.
Measurements

The survey instrument used was created by Schafer and
colleagues.22 It was translated to Spanish, adapted, and
validated with subjects of each gender. The questionnaire
contains 27 questions, including demographic characteris-
tics (age, gender, and district of residence), educational
attainment (status of high school education, completeness
of college education, and/or presence of graduate degree),
symptoms (presence of dysuria, discharge, postcoital
bleeding, and/or pelvic pain), and sexual behavior (coi-
tarche, number, gender and age of the last sexual partner,
whether the last sexual encounter involved a romantic or
casual partner, history of STIs, oral and/or anal sex, preg-
nancy, condom, and/or contraceptive use).

Socioeconomic status was defined according to the
average income quartile of the district of residence as
published in the 2015 Chilean socioeconomic survey.23

Samples were stored at 5�C. The processing of C tracho-
matis and N gonorrhoeae was performed using the APTIMA
2 (Gene Probe Inc), a US Food and Drug Administration-
approved NAAT assay using a target capture system for
in vitro qualitative detection and differentiation of ribo-
somal RNA. Processing of T vaginalis was performed with
the NAAT kit of Cepheid GeneXpert Trichomonas Vaginalis-
TV. This assay was declared substantially equivalent to the
Gen-Probe APTIMA Trichomonas Vaginalis Assay (Gene
Probe Inc) by the Food and Drug Administration in 2015.24

The research was approved by the involved institutional
review boards: Comit�e de �Etica, Facultad de Medicina
Clínica Alemana Universidad del Desarrollo, and Comit�e de
�Etica, Servicio de Salud Metropolitano Sur.

Analysis

A bivariate analysis was performed to compare both
genders and to determine whether therewas an association
between the prevalence of C trachomatis and demographic
characteristics, symptoms, and sexual behavior. Contin-
gency tables were used for categorical variables, and sta-
tistical significance was determined using the c2 or Fisher
tests as needed. For continuous variables, analysis of vari-
ance was used after verifying the normal distribution.
Statistically significant differences were considered from a
value of P less than .05.

Multivariate analysis was performed, in which the
dependent variable was the presence of C trachomatis, and
the independent variables were those that were statistically
significant in the second stage of the analysis. All significant
associations at the 25% level (Hosmer-Lemeshow criterion)
were retained to estimate amultivariatemodel thatwas later
purified by a stepwise selection with a probability of reten-
tion of 0.05. Threemodelswere created,1 for all volunteers,1
for female participants, and 1 for male participants. Data
were analyzed using Stata 14 software (StataCorp).

Results

There were no significant differences between male and
female participants in terms of sociodemographic factors.
However, regarding sexual behavior, male compared with
female participants, had a history of more sexual partners
(3.8 vs 2.5; P 5 .01) and used condoms on a more regular
basis (first sex episode 67% (77/115) vs 50.9% (87/171);
P5 .01; regular sex 65.2% (75/115) vs 47.4% (81/171); P5 .01;
last sex episode 47.8% (55/115) vs 35.1% (60/171); P 5 .04).
Female participants had a higher proportion of casual sex
partners (36.8% (63/171) vs 10.4% (12/115); P 5 .01), same-
sex sexual activity (13.5% (23/171) vs 1.7% (2/115); P 5 .01),
and higher age difference with sexual partners (difference
O3 years 27.5% (47/171) vs 10.4% (12/115); P 5 .01).

The prevalence rate of C trachomatis was 8.7% (15/171)
among male and 8.8% (19/115) among female (P 5 .58)
participants. Only 1 case of N gonorrhoeaewas detected, in a
female participant in whom C trachomatis was also present.
No sample tested positive for T vaginalis, in any of the
subjects studied.

The bivariate analysis of demographic characteristics,
symptoms, and sexual behavior with C trachomatis infection
is shown in Table 1. The only symptom associated with
infection among female participants was postcoital
bleeding, 26.6% (4/15) in those with and 8.3% (13/156) in
thosewithout (P5 .01). The only significant sexual behavior
variable was the mean number of sexual partners, 4.8 in C



Table 1
Sociodemographic Characteristics, Genitourinary Symptoms, and Sexual Behavior According to Chlamydia Trachomatis Infection Status

Total C trachomatis (positive) C trachomatis (negative) P

n % n %

25 8.8 261 91.2

Demographic characteristics
Gender
Female 15 60 156 59.8 1
Male 10 40 105 40.2

Median age 19.7 20.3 .29
Educational attainment
High school 14 56 102 39.1 0.025
Some college 6 24 131 50.2
Complete college 5 20 28 10.7

Socioeconomic status
Poverty ! 25th percentile 20 80 213 81.6 0.52
Poverty 25-50th percentile 3 12 35 13.4
Poverty 50-75th percentile 2 8 9 3.4
Poverty O 75th percentile 0 0 2 .8

Genitourinary symptoms
Dysuria 5 20 47 18 .12
Urgency 6 24 56 21.5 .76
Polyuria 6 24 80 30.9 .24
Women
Pelvic pain 7 46.7 68 43.8 0.96
Postcoital bleeding 4 26.7 13 8.4 0.01
Discharge 5 33.4 42 26.9 0.13

Men
Urethral pain 2 20 8 7.6 0.11
Urethral discharge 1 10 2 1.9 0.24

Sexual behavior
Coitarche, median age 16.3 16.9 .9
Mean sexual partners, n 4.8 2.9 .01
Previous STI 2 8 16 6.6 .68
Pregnancy ever 2 8 7 2.7 .18
Casual last partner 5 20 69 26.4 .63
Age difference of more than 3 years with last sexual partner 3 12 54 20.7 .43
Same sex sexual activity 0 0 25 9.6 .14
Never alcohol 6 24 45 17.2 .41
Never drugs 15 60 154 59 1
Oral sex 20 80 197 75.4 .76
Anal sex 8 32 72 27.5 .82

STI, sexually transmitted infection.
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trachomatis positive and 2.9 in C trachomatis negative par-
ticipants; P 5 .01).

Condom and contraceptive use and its associations with
C trachomatis are shown in Table 2. Only 12.9% (37/286) of
the respondents stated that they always used condoms, and
none of these participants tested positive for C trachomatis
(P 5 .03). However, condom use during first or last sexual
intercourse and/or regular use were not associated with
infection status.

Multivariate analysis showed that having some college
education was protective (odds ratio [OR], 0.28; 95% confi-
dence interval [CI], 0.09-0.89), and having a higher mean
number of sexual partners was a risk factor (OR,1.19; 95% CI,
1.1-1.3) for C trachomatis infection in the global model. In
the female model, the presence of postcoital bleeding (OR,
4.6; 95% CI, 1.3-16.2) and a higher mean number of sexual
partners (OR, 1.19; 95% CI, 1.2-2.9) were associated with the
presence of C trachomatis infection.

Discussion

C trachomatis infection is the most frequently reported
bacterial STI in sexually active adolescents. In the present
study, which expands on our previous reports, we could
identify predictive demographic (lower educational attain-
ment) and clinical (having a higher number of sexual part-
ners andpostcoital bleeding) risk factors associatedwith this
STI in a cohort of young, sexually active individuals.

The main priority of C trachomatis screening programs is
to prevent the well known reproductive repercussions.
Reported C trachomatis infection rates resulting from these
screening policies are always higher in women.1 However,
similar to our study, when samples are analyzed for both
genders, the prevalence rates are comparable.25,26 In Chile,
C trachomatis prevalence has not been previously reported
in one congruent population including individuals of both
genders and individuals 24 years old or younger. Romero
et al reported a 4.72% prevalence rate among 252 men
recruited in a private hospital.9 Huneeus et al reported a 7%
prevalence rate among women, 105 from high socioeco-
nomic status and 99 from low socioeconomic status.7

Conejero et al showed a 7.9% rate in 355 female college
students recruited in a private hospital.8 Finally, Zamboni
et al reported a 5.5% positivity in 181 high socioeconomic
status female volunteers.10

We found no correlation of socioeconomic status with
the occurrence of C trachomatis infection. However, 82% of
the sample belonged to a high socioeconomic status. It is



Table 2
Condom and Contraceptive Use According to Chlamydia Trachomatis Infection Status

C trachomatis
(present)

C trachomatis (absent) Total P

n % n % n %

Condom use
First sex 15 60 146 55.9 161 56 .83
Regular sex 13 52 139 53.3 152 53.2 1.00
Last sex 7 28 105 40.2 112 39.2 .28
Always 0 0 37 14.2 37 12.9 .03

Regular contraceptive use
OCP 9 36 129 49 138 48.2 .21
Withdrawal 4 16 39 15 43 15 .78
Injectables 2 8 14 5.3 16 5.6 .64
Ring 1 8 14 5.3 15 5.7 1
Nothing 0 0 11 3.8 11 4.1 .61
Patch 0 0 11 3.8 11 4.1 .6
Emergency contraception 1 4 6 2.2 7 2.7 .48
Copper IUD 1 4 5 1.9 6 2.1 .43
Implant 2 8 3 1.2 5 1.8 .08
LNG IUD 2 8 0 0 2 0.7 .07

IUD, intrauterine device; LNG IUD, levonorgestrel intrauterine device; OCP, oral contraceptive pill.
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important to note that systematic reviews have shown a
consistent association between socioeconomic disadvan-
tage and higher risk of C trachomatis infection.27 C tra-
chomatis studies performed in young adult and
adolescents in Chile have not been able to reproduce this
association, probably because they have only taken place
in private hospitals where NAATs are available and which
are not the hospitals used by the socioeconomically
disadvantaged. NAATs for C trachomatis are not available in
public health care institutions, responsible for the care of
77% of the population, because C trachomatis is not a
notifiable disease in Chile. Therefore, our study shows a C
trachomatis prevalence that justifies a screening program
for high socioeconomic status Chileans younger than
25 years of age.

The occurrence of only 1 case of N gonorrhoeae in our
study is consistent with results of a previous series of
asymptomatic subjects done in private hospitals and also
with the low prevalence rate in our country.7,8 Similar re-
sults have been reported in the United States and United
Kingdom among high socioeconomic status individuals.28,29

The absence of T vaginalis in our series was an unex-
pected result that can most likely be explained by the de-
mographic characteristics of our cohort that comprised
young individuals of a higher socioeconomic environment,
as opposed to the risk factors described for this infection,
especially older age and lower socioeconomic status.

Educational attainment has been widely described as a
risk factor for STIs in adolescents.30e33 Young individuals
withhigher schoolingusually havehigher aspirations in their
lives, which might affect the perception of potential costs
related to risky sexual behaviors. A stronger educationmight
provide young individuals with more tools to prevent STIs.

Although most C trachomatis infections are asymptom-
atic, one of the classic symptoms described in symptomatic
women is postcoital bleeding, caused by cervicitis due to
these bacteria.2 However, it is important to note that in
sexually active women, intermenstrual bleeding is a
frequent reason for consultation and is often attributed
generically to changes in the bleeding pattern secondary to
contraceptive use. Therefore, it is important for providers to
be aware of this symptom and consider the performing of C
trachomatis screening each time it is present.

The number of sexual partners is a well known predictor
not only for C trachomatis infections but also for all STIs.34

We confirmed the importance of this STI predictor among
Chilean adolescents and young adults as reported in a
previous Chilean study.10 These findings empower national
sexual education programs, whose interventions are aimed
at reducing the number of sexual partners to prevent STIs.

We acknowledge the limitations inherent to our report.
Because most of the participants belonged to a high socio-
economic status, our results are not generalizable to the
entire population younger than 25 years of age in our
country. We could not show differences on the basis of the
sociodemographic profile. Thismight be because: (1) the low
socioeconomic status sample was smaller, thus less repre-
sentative of this demographic group; and (2) self-selection
bias of a higher risk, high socioeconomic status volunteer
participants, recruited through advertising, might yield a
sample population worried about having an STI. Misclassi-
fication of socioeconomic status might have occurred
because status was determined according to income of the
area of residence andnot according to individual assessment.
Finally, it is important to note that educational attainment
might be related to age in subjects still in school, who made
up 17% of the sample (data not shown).

Understanding the tools provided by education to pre-
vent STIs deserves further investigation. The association of
postcoital bleeding with C trachomatis infection in women
might be very useful for clinicians who deal with this
mostly asymptomatic disease. Reducing the number of
sexual partners and using condoms on a more regular basis
could further protect against this STI. Our results raise the
importance of screening the affluent Chilean sexually active
population younger than 25 years of age, and extending this
research to other socioeconomic groups. Further studies are
needed of a more diverse and representative Chilean sam-
ple to recommend universal C trachomatis screening for
Chilean adolescents.
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