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Abstract
Objective. To identify clinical, laboratory and ultrasonographic evidence of a probable sexually transmitted infection associated with vulvovaginal symptoms in adolescents
denying sexual activity. Material and Methods. The medical records of female adolescents, aged 10-18 years were
reviewed.These women received first-time medical care for
vulvovaginitis, between 1995 and 1999 at Hospital Infantil
de México Federico Gómez, (Children’s Hospital). Comparisons between groups were performed, as appropriate, by
the unpaired Student’s t-test, the Z test or the chi-square
test; statistically significant differences were set at a twotailed p<0.05. Odds ratios with 95% confidence intervals
were calculated. Results. Of 258 adolescents with vulvovaginitis, 53 (20.5%) had a sexually transmitted microorganism and 52 of them denied ever having sexual activity.
Age, education and socioeconomic level, development of
sexual characters, and presence of menstruation did not
differ between patients with and without sexually transmitted infections. The presence of sexually transmitted infections was associated with lower abdominal pain, abnormally
colored vaginal discharge, a positive urine culture, and an
abdominal ultrasonographic evidence, compatible with pelvic inflammatory disease (ultrasonographic odds ratio 144.8;
95% CI 51.0 to 411.3). Conclusions. There is an association between sexually transmitted infections in young women with vulvovaginitis and lower abdominal pain,

Resumen
Objetivo. Identificar datos clínicos, de laboratorio y ultrasonográficos que permitan el diagnóstico de una infección
de transmisión sexual asociada a síntomas vulvovaginales
en las pacientes adolescentes que niegan vida sexual activa.
Material y métodos. Se revisaron los expedientes de las
adolescentes de 10 a 18 años de edad que requirieron atención médica de primera vez por vulvovaginitis entre 1995 y
1999 en el Hospital Infantil de México Federico Gómez.
Las comparaciones entre grupos se llevaron a cabo con la
prueba t de Student, la prueba de Z, o la de ji-cuadrada. Se
utilizó un valor de p<0.05 para establecer diferencias estadísticamente significativas. Se calcularon razones de momios
con intervalos de confianza de 95%. Resultados. De 258
adolescentes, en 53 (20.5%) se identificó un microrganismo
de transmisión sexual y 52 de ellas negaron tener vida sexual
activa. No hubo diferencias estadísticas entre los dos grupos de adolescentes en cuanto a la edad, los años de estudio, el nivel socioeconómico, la maduración sexual y la
presencia de menarquia. El dolor abdominal en los cuadrantes inferiores, la coloración anormal de la secreción vaginal,
un cultivo urinario positivo y un estudio ultrasonográfico
abdominal compatible con enfermedad pélvica inflamatoria
estuvieron asociados con infección de transmisión sexual.
Con el estudio ultrasonográfico se obtuvo una razón de
momios de 144.8 (intervalo de confianza 95% 51.0 a 411.3).
Conclusiones. Se demostró una asociación entre infec-
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abnormally colored vaginal discharge, a positive urine culture, and an abdominal ultrasonographic evidence compatible with pelvic inflammatory disease. The English version of
this paper is available too at: http://www.insp.mx/salud/
index.html

ción de transmisión sexual en adolescentes con vulvovaginitis y dolor abdominal bajo, secreción vaginal anormal,
urocultivo positivo y un estudio ultrasonográfico compatible con enfermedad pélvica inflamatoria. El texto completo
en inglés de este artículo también está disponible en: http:/
/www.insp.mx/salud/index.html
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20% of the population of almost 100
A pproximately
million in Mexico are adolescents; half of them are

10-18 years requiring first-time medical care at the Department of Psychiatry and Adolescent Medicine between January 1995 and December 1999, were reviewed.
A diagnosis of infectious vulvovaginitis was the main
inclusion criterion. Thirty-one of 304 patients were
excluded for physiological leukorrhea, as well as 15
whose laboratory evidence of infectious vulvovaginitis was not available in the medical records. The rate
of vulvovaginitis secondary to an STI was 20.5%, i.e.,
53 cases of a total of 258 adolescents included in the
study. The medical records were reviewed by one pediatrician (EER), one specialist in adolescent medicine
(EVJ), and one pediatric urologist (ARR), who were
standardized to identify eligibility criteria and to retrieve information.
The following information was retrieved from the
medical records of the 258 patients included in the study: age in years, level of education (elementary, middle,
or higher), the socioeconomic level estimated by the
Social Work Department of the HIMFG in either lower
or medium strata, sexual maturation (grouped into
Tanner stage I-II, Tanner III, and Tanner IV-V), menarche (present or absent), lower abdominal pain (present
or absent), vulvar symptoms (present when there was
an abnormal vaginal discharge, burning, and itching,
or absent), urinalysis and urinary culture (positive or
negative to bacterial growth), color of vaginal discharge (classified as either normal leukorrhea or abnormal
discharge when a yellow or green vaginal discharge
was present), odor of vaginal discharge (identified as
either normal or abnormal depending on the presence
or absence of fetid odor), and findings in abdominal
USG defined as either negative or positive to STI when
the presence of a pelvic inflammatory disease (PID)
was established (e.g. free liquid >1.5 ml in the cul-desac, adnexitis, and tubo-ovarian abscess).
Patients were classified into two groups according
to the vaginal microorganism identified. In the group
of STI-associated with vulvovaginitis, adolescents with
any of the following microorganisms were included.

from 10 to 14 years of age and the remaining are between the age of 15 and 19 years. The male-to-female
ratio is 1:1.1 As in several other countries, sexually
transmitted infections (STI) represent a major public
health problem among Mexican adolescents. For example, the rate of Trichomoniasis increased from 11.9 per
100 000 in children aged 5 to 14 years to 178.3 per 100
000 in youths aged 15 to 24 years, which is higher than
the rate in the general population.2 Furthermore, 8.5%
of patients with STI seen at a Mexican National Institute of Health devoted to perinatal care were <20 years
old,3 and a tertiary care Mexican hospital for sick children reported a rate of 18-25% of Chlamydia trachomatis infection among adolescents.4
As part of a tertiary-care medical center for sick
children, the Department of Psychiatry and Adolescent
Medicine of Hospital Infantil de México Federico Gómez, (Federico Gómez Children’s Hospital, HIMFG)
mainly attends patients referred from other services.
Unfortunately, as previously discussed elsewhere,5 in
Mexico we cannot legally guarantee privacy to our
patients and therefore parents usually reject privacy
for their daughters during clinical evaluations, resulting in a high rate of adolescents denying sexual activity, even in the presence of clinical and laboratory
evidence of STI. Diagnosis is therefore delayed, and
medical care and interaction with patients become complicated.
The present study was conducted to identify STI
in female adolescents denying sexual activity, through
analysis of demographic, biological, clinical, laboratory,
and ultrasonographic (USG) characteristics of adolescents suffering vulvovaginitis.

Material and Methods
The Research Committee of the HIMFG approved the
study. The medical records of patients aged between
S642
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Chlamydia trachomatis was detected at the Laboratory
of Virology of the HIMFG by direct immunofluorescence with monoclonal antibodies, or either by culture
or Polymerase Chain Reaction (PCR) at the National
Institute of Epidemiological Reference (INDRE) in Mexico City. At the Department of Pathology of the HIMFG the presence of Trichomonas vaginalis was
determined by microscopic identification; Gardnerella
vaginalis was identified by culture and by the presence
of more than 20% clue cells in the smear; Neisseria gonorrhoeae by culture (Thayer-Martin). Human papillomavirus (HPV) testing was made using PCR on
exfoliated vaginal cells. HPV was also diagnosed if
visual identification of vulval, anal and vaginal condilomata was specified in the medical records. A nonSTI was considered if any microorganism not belonging
to the STI group and currently considered as normal
microbiological flora, e.g. lactobacilli-facultative grampositive bacteria, was identified. Finally, information
on sexual activity and sexual abuse, were intentionally asked to any patient suffering vulvovaginitis.
For statistical analysis, comparisons between
groups were performed, as appropriate, by the unpaired Student’s t-test, the z-test (2x2), or the chi-square
test for comparisons between groups of a set of proportions. Statistically significant differences were considered if a two-tailed p<0.05, and when specified 95%
confidence of intervals were computed by standard
procedures. Finally, odds ratios were obtained by standard procedures for every demographic, clinical, laboratory and USG characteristic significantly different
between STI and non-STI groups.6

Results
Of 258 adolescents, a sexually transmitted microorganism was identified in 53 (20.5%) (Table I). Chlamydia
trachomatis was the most common among five microorganisms. HPV was only identified in patients with
sexual abuse. Microorganisms were present in similar
groups of age.
Patients with STI were 14±2.5 years old, 62.3%
were in secondary school, 24.5% had a low socioeconomic level, 90.6% had presented menarche, and 49.1%
had a Tanner IV-V, 43.4% Tanner stage III, and 7.5%
Tanner stage I-II. Patients with non-STI were 13.4±2.8
years old, 61.9% were in secondary school, 34.2% had
a low socioeconomic level, and 44.4% had Tanner IVV, 40.5% Tanner stage III, and 15.1% Tanner I-II. No
statistically significant differences were detected between groups.
Patients with STI had higher rates of lower abdominal pain (34% vs 15%, 95% CI for the difference 6 to
salud pública de méxico / vol.45, suplemento 5 de 2003
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26%), abnormal color of vaginal discharge (56.6% vs
39.5%, 95% CI for the difference 1.2 to 21.5%), positive
urinary cultures (9.4% vs. 2.0%, 95% CI for the differences 3 to 69%), and of an altered abdominal USG
(41.5% vs. 0.5%, 95% CI for the difference 73 to 91%)
than patients with non-STI. All these differences were
significant at p<0.01.
The STI and non-STI groups were not significantly
different (p>0.05) for rates of positive vulvar symptoms
(100% vs. 97%), abnormal odor of vaginal discharge
(83% vs. 75.6%), urinary symptoms (30.1% vs. 30.7%),
and abnormal urinalysis (18.9% vs. 15.1%). According
to the medical records, sexual abuse was declared by
seven (11.7%) adolescents with a STI, all of whom had
HPV. In 45 (17.4%) adolescents, a positive culture to
Candida species was found concomitant to STI and
non-STI. According to the odds ratio (Table II), a USG
compatible with a pelvic inflammatory disease confers
an elevated risk to have a STI associated with vulvovaginal symptoms. Finally, only one patient (1.9%)
with a STI versus 36 (17.7%) with non-STI (p<0.01; 95%
CI for the difference -28.5 to -13.2) admitted to sexual
activity.
Table I

ABNORMAL CERVICOVAGINAL MICRORGANISMS.
MEXICO CITY, 1995-1999
Microorganism

Chlamydia trachomatis
Trichomonas vaginalis
Papillomavirus
Gardnerella vaginalis
Neisseria gonorrhoeae

n= 53 (100%)

23 (43.4)
11 (20.8)
9* (17.0)
6 (11.3)
4 (7.5)

Age (years)
Mean ± SD (ranges)
13.1±2.8
14.7±2.3
13.1±1.8
12.8±3.8
13.8±2.5

(7-19)
(11-18)
(11-17)
(10-19)
(11-17)

* 7 had been sexually abused

Table II

RELEVANT CLINICAL AND LABORATORY INDICATORS
OF SEXUALLY T RANSMITTED INFECTIONS .
MEXICO CITY, 1995-1999
Characteristic
Abnormal color of vaginal discharge
Lower abdominal pain
Positive urinary culture
Altered abdominal ultrasound

Odds Ratio

95% CI

2.0
2.9
5.2
144.8

1.1-3.7
1.5-5.6
1.5-17.8
51.0-411.3
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Discussion
According to the review article of Tobias and Ricer, each
year three million teenagers acquire STI in the United
States.7 Furthermore, about 50% of all HIV-infected
individuals in the world are younger than 25 years.8
Most of this infected population are women. Adolescents have the highest age-specific rates for a variety
of STI with many biological and psychological factors
favoring high-risk sexual activity.7 However, we did
not identify any social or biological characteristic as a
risk factor nor as a protective factor. This may be due
to the homogeneity of the study population in relation
to these factors.
In our study, Chlamydia trachomatis and Trichomonas vaginalis were present in almost 60% of cases with
STI. The former is the most common sexually transmitted pathogen,9 and the latter has been found as the
major microorganism identified among African women
denying sexual activity.10 In relation with the three
other microorganisms reported in our study, a 25% incidence for HPV in adolescents 15-19 years of age was
recently reported in a Canadian study.11 It is commonly
identified in sexually abused children,12 and long-term
infection with some HPV strains increases the risk of
cervical neoplasia. However, detection and long-term
follow-up of infected patients remains a major epidemiological challenge.12-14 Gardnerella vaginalis has been
isolated from 16% of Mexican adolescents with symptomatic vulvovaginitis.15 Interestingly, HPV and Gardnerella vaginalis, which used to be considered infections
limited to women, can be present in the urogenital tract
of men,16,17 complicating treatment and prevention of
subsequent infections with these two microorganisms
among female patients. Neisseria gonorrhoeae, the less
common microorganism identified in the present study, is second only to chlamydial infections in the
number of cases reported to the Centers for Disease
Control and Prevention.18 Infection with either Chlamydia trachomatis or Neisseria gonorrhoeae can result in
urethritis, cervicitis, pelvic inflammatory disease, and
complications such as chronic pelvic pain, infertility
and ectopic pregnancy.9,19
A limitation of the study was the diagnostic screening, performed in accordance with the criteria of the
attending physician at the time the patient had the consultation. Whether a flaw in the diagnosis approach
including clinical, laboratory, and USG examinations
affects the direction of the study cannot be clarified in
a retrospective design. Furthermore, different etiologies of STI were combined in the study. Therefore,
symptoms and laboratory studies may not apply to
all cases. For example, this study identified that lower
S644

Velarde-Jurado E y col.

abdominal pain was significantly different between
patients with and without STI. However, in a crosssectional study design, Steinhandler et al found that
abdominal pain was present in a similar proportion in
patients with and without bacterial vaginosis.20 Also,
we considered as part of the diagnostic tools the presence of a positive urinary culture which will certainly poorly contribute to evaluate patients with HPV for
example, unless a concomitant bacterial infection is
present.
Pelvic USG has proven to be a useful complementary tool in the diagnosis of PID in adolescents.21,22 In
our study, USG compatible with PID was present in
40% of adolescents with an STI. This high rate could
be associated with the sonographers’ awareness of the
suspected diagnosis. However, this result can be
explained by the fact that adolescents were denying
sexual activity and therefore they waited until
symptoms were completely present in practically all
of them.
While honesty among scholar adolescents was
identified in the United States,23 in our study almost
all patients with STI denied sexual activity. In contrast
with other countries where privacy rights have been
the focus of an extensive analysis and are legally protected such as in the United States,24-26 in Mexico privacy
protection of adolescents is not legally guaranteed, as
we previously discussed elsewhere.5 Privacy has been
an important cultural factor in determining the use of
health care by Chinese and Vietnamese women.27
Sexual abuse might also contribute to an important rate
of STI. In our study, we identified almost 15.3% of adolescents as having this problem. However, women
younger than 20 years old constitute 50% of victims of
sexual abuse in a Mexican specialized clinic devoted
to this type of medical care,28 and since more than 50%
of abuses were performed by a person related to the
victim, disclosure of information in an unprotected
environment is not expected.
We don’t have enough programs available to inform or provide either anti-conception methods or safety sexual recommendations to adolescents attended at
HIMFG. This deficiency is unfortunately not limited
to our hospital and is reflected in other areas. For example, according to Population Action International,
Mexico has a rate of 7 births for 100 women aged 15 to
19 years old.29 This rate is 17.5 times higher than in
Japan, approximately 8.0 times than Spain and France, 2.9 times than United Kingdom, and 1.4 times than
the United States of America. Since educational interventions have demonstrated to be successfully applied
to low-income urban women and female college students to prevent unwanted pregnancy and human imsalud pública de méxico / vol.45, suplemento 5 de 2003
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munodeficiency virus infections,30,31 we should attempt
to implement educational efforts among adolescents
and their families to protect them against sexually risky practices. In fact, more than 15% of patients with
non-STI were able to report sexual activity. We could
not determine whether this group of adolescents is
probably more likely to take precautions to avoid STI.
However, they could represent evidence that adolescents may take proper actions if they find where they
can receive the proper support.
Women are more likely than men to have held a
reproductive health discussion with a daughter, while
no gender differences were observed for having had
such a discussion with a son.32 These differences could
also occur with our male colleagues, and therefore they
may be inhibited to meet privately with female adolescents during their visits. Nurse participation in the
primary management of adolescents potentially infected with a STI has also not been explored in our
hospital. Nurses have developed an efficient program
for survivors of sexual assault.33,34 It is likely that young
women and their parents be more comfortable with a
female health provider, regardless care is provided by
a physician or a nurse, and this might help adolescents
to disclose important information in relation with STI.
In conclusion, STI associated with vulvovaginal
symptoms should be suspected in adolescents denying
sexual activity, referring either a green or yellow vaginal discharge with lower abdominal pain, a positive
urinary culture, and USG evidence of pelvic inflammatory disease. This approach deserves further study
collecting similar data under a prospective research
protocol in a greater number of patients. The confirmation of our findings may help to early detect patients with a STI. However, implementation of enough
privacy to help the adolescents to disclose information
on sexual activity and sexual abuse, together with a
follow-up program to prevent long-term complications
and subsequent infections, remain as two major challenges at the HIMFG.
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