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Abstract. Background: Adolescent and young adult mi-
nority women are at high risk for chlamydia (CT) and gonor-
rhea (NGC) cervical infections, which are significant causes
of pelvic inflammatory disease, impaired fertility, ectopic
pregnancy and chronic pain. The purpose of this article is
to review among young women in the United States: (1) the
epidemiology of CT and NGC cervical infection and their
medical complications; (2) current public health recommen-
dations to promote asymptomatic CT and NGC screening; (3)
current screening practices and challenges of implementing
public health recommendations; (4) testing and cost issues;
and (5) future directions in promoting asymptomatic CT and
NGC screening.

Methods: We conducted a MEDLINE search for articles
published over the last two decades relating to CT and NGC
screening in young women and then systematically reviewed
all relevant articles.

Results: The data indicate that CT and NGC infection
are geographically widespread in the U.S. and asymptomatic
infection is highly prevalent among economically disadvan-
taged young females. Public health recommendations pro-
moting CT and NGC screening in asymptomatic young
women are directed to both health care providers and clients.
However, strategies to promote screening efforts have been
primarily directed toward health care providers; there are
no published studies on client-initiated screening strategies.
Challenges of implementing public health recommenda-
tions and future directions for CT and NGC screening are
discussed.

Conclusions: Young sexually active women continue to
be at high risk for CT and NGC infection. The data indicate
that implementation of health provider-based and client-
initiated screening in private and public health care settings
is a challenge. However, there is a great need to develop

Address correspondence and reprint requests to: Mariam R.
Chacko, MD, Clinical Care Center, Texas Children’s Hospital,
6701 Fannin Street, CC610.01 Houston, TX, 77030-2399; E-
mail: mchacko@bcm.tmc.edu
Synopsis: Efforts to promote chlamydia and gonorrhea screening
in young women have been directed at health care providers. Strate-
gies to promote client-initiated screening are needed as well.
� 2004 North American Society for Pediatric and Adolescent Gynecology
Published by Elsevier Inc.
strategies to understand and promote client-initiated
screening.

Key Words. Chlamydia screening women—Gonor-
rhea screening women—STI screening women

Introduction

Among young women living in the United States, delay
in the diagnosis and treatment of chlamydia (CT) and
gonorrhea (NGC) cervical infections is a significant
cause of asymptomatic and symptomatic pelvic in-
flammatory disease (PID), resulting in impaired fertil-
ity, ectopic pregnancy, and chronic pain.1 Thus, early
detection through screening and treatment of both
symptomatic and asymptomatic infections is important
to decrease the incidence of PID and minimize tubal
damage.1–3

This article reviews the literature on CT and NGC
screening and related areas in adolescent (15–19 years)
and young adult (20–24 years) women. The topic areas
reviewed include: (1) the epidemiology and medical
complications of CT and NGC cervical infection; (2)
current public health recommendations to promote
asymptomatic CT and NGC screening in response to
the sexually transmitted infections (STI) epidemic in
young women; (3) current screening practices and
challenges of implementing public health recommen-
dations; (4) testing and cost issues; and (5) future
directions in promoting asymptomatic CT and NGC
screening.

A MEDLINE search for articles on CT and NGC
and STI screening and STI health seeking was con-
ducted. The search was limited to studies on adolescent
and young adult women conducted in the U.S. and
published in domestic or international journals over
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the last two decades. The main source of epidemiologic
data is the Centers for Disease Control and Preven-
tion (CDC), U.S. Department of Health and Human
Services.4

Epidemiology and Medical Complications of CT
and NGC Cervical Infection

Prevalence of CT and NGC Cervical Infection
Prevalence data on CT and NGC infection reported
in this review are drawn from a variety of settings as
reported by the CDC. These settings represent areas of
the country where expansion of CT screening activities
have occurred (Table 1).4 In 2002, national CT rates in
women were higher than NGC rates and the highest
age-specific reported CT rates occurred among 15 to
19-year-olds (2,619 per 100,000) followed by 20 to 24-
year-olds (2,570 per 100,000).4 Since 1998, NGC rates
among young women in these age groups have de-
creased; however, the prevalence of NGC remains
highest in women aged 15 to 19 years than women in
any other age group.4

Overall CT and NGC infections in the U.S. predom-
inate in the south, in medium to large major metropoli-
tan areas and in lower socio economic populations.4

However, with few exceptions, the prevalence of CT
is equal to or greater than 5% regardless of region,
rural or urban location of the provider, or race/ethnicity
of clients.4,5 Thus, as demonstrated by these data, CT
and NGC infection continue to be a public health prob-
lem particularly in young women.

Race Disparities in Rates of CT and NGC
Cervical Infection
In 2002, in contrast to white females aged 15 to 24
years, CT and NGC rates were eight times higher

Table 1. Prevalence rates of Chlamydia (CT) and Gonorrhea
(NGC) Infection in Young Women4

Age Prevalence
Location (range in years) Infections Rate(s) (%)

Family planning 15–24 CT 3.0%–14.2%
clinics NGC 0.1%–2.8%

Prenatal clinics 15–24 CT 1.5%–14.4%
NGC 0%–5.7%

National Job Corps 16–24 CT 4.4%–16.8%
NGC 0%–6.8%

School-based 15–18 CT 7.9%–15.9%
Clinics NGC 1.6%–8.5%

Street Youth 15–18 CT 5.2%–39.1%
NGC 0%–6.4%

Juvenile detention 15–18 CT 6.3%–28.3%
facilities NGC 0.6%–12.4%
for African-Americans in the same age group.4 The
reported rates of CT (approximately 8,000 cases per
100,000 population) and NGC (approximately 3,300
cases per 100,000 population) were highest for Afri-
can-American females aged 15 to 24 years. Relative
to non-Hispanic Whites (1,300 cases per 100,000 pop-
ulation), Hispanic adolescent and young adult women
have three times higher rates of CT (2,900 per 100,000
population). In contrast, NGC rates for Hispanic and
non Hispanic white females aged 15 to 24 years in 2002
were similar (300 cases and 200 cases per 100,000
population, respectively).4 Of note, higher rates of CT
are reported in Hispanic females from Arizona and
Texas than California, and in U.S.-born Hispanics than
foreign-born Hispanic females.6–12 Of all CT cases
reported in Texas and Houston in 2002, a higher
number of CT cases were reported in Hispanic (40%)
than African American (25%) young women.13,14 Thus,
while the African-American population continues to
be disproportionately affected by NGC, Hispanic young
women are disproportionately affected by CT infec-
tion in this state.13

Prevalence of Pelvic Inflammatory Disease
and Ectopic Pregnancy
Ectopic pregnancy and PID are potential complications
associated with CT and NGC cervical infection. How-
ever, age-specific data for PID and ectopic pregnancy
are not available, and accurate estimates of these condi-
tions as they result from CT and NGC are difficult to
obtain due to the fact that confirmation of PID by
laparoscopy is not standard care and many women
today receive treatment for ectopic pregnancy as out-
patients.4 Similarly, prevalence rates for other comp-
lications including infertility and chronic pain are
difficult to obtain.

Prevalence of Asymptomatic and Recurrent
Infection
Sexually active 13 to 19-year-old females are suscepti-
ble to asymptomatic STIs with up to 45% and 77%
of infected young women being asymptomatic with
NGC and CT infections, respectively.15,16 Young
women are also at high risk for repeat CT cervical
infections: up to 30% of repeat CT cases are reported
within 6 months and up to 40% of all types of STIs are
reported within 12 months of a previous infection.15,17–23

These data have been collected from studies of pre-
dominantly African American young women; very
little is known about repeat infections among Hispanic
and non-Hispanic whites.

Behavioral Risk Factors and Predictors for CT
and NGC Cervical Infection
Independent risk factors for CT—the more common
infection in adolescent and young women—have been
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studied primarily in urban African American popula-
tions and include: age of first sexual experience before
15 years, currently pregnant, current contraceptive
use, NGC as an initial infection, mucopurulent cervici-
tis, cervical friability, new partner in previous 60 days,
multiple sexual partners in previous 30 days, sex part-
ner with multiple sex partners, having sex with a symp-
tomatic partner, inconsistent condom use, and greater
than five life-time partners.20,21,24,25 Having sex with
an untreated or with an incompletely treated partner
are also independent predictors for repeat CT
infection,21,26 and higher risk sex (five or more acts of
unprotected sex during the 3-month period preceding
each followup period) is associated with repeat STIs
(NGC, CT, Trichomonas, and syphilis).26 While no
single risk factor or combination of risk factors has
been determined to effectively predict CT infection,
age less than 25 years appears to be the strongest
overall predictor for CT and NGC infection.15,20

Patterns of sexual relationships and frequency of
condoms may also influence STI acquisition. A com-
bined effect of serial monogamy, concurrent sexual
relationships, and diminishing use of condoms over
the duration of a relationship may be particularly im-
portant in the eventual exposure to and ongoing trans-
mission of organisms.27 Partner acquisition tends to
follow a pattern of serial monogamy, with fewer than
10% of sexually active adolescents reporting more
than one partner during the previous 3 months.28,29

Furthermore, a recent study using Ad Health data
found that teens in sequential and concurrent relation-
ships reported lower condom use and were 2.3 and
3.9 times more likely, respectively, to report a STI
than single-relationship teens.30 Although condom use
rates have increased, few young women report consis-
tent condom use. In fact, inner city minority young
women are most at risk for STIs and therefore most
likely to benefit from condom use,4 however, they
appear to use them the least.19,30,31

Public Health Recommendations to Promote
CT and NGC Screening in Asymptomatic
Young Women

Centers for Disease Control recommendations for pro-
moting CT and NGC screening have evolved over time
in response to emerging epidemiological and behav-
ioral evidence. In 1985, the CDC provided its first set
of recommendations for asymptomatic CT screening.32

It was recommended that the screening of asymptom-
atic, high-risk women should be accorded the highest
priority. Since no single individual characteristic or
behavior was in itself a sufficient criterion to define
which persons should be screened, the CDC recom-
mended that individuals attending STI clinics who
were asymptomatic and who otherwise would not be
offered treatment for CT (no history of exposure to
CT) should be screened for CT infection. In addition,
persons in urban settings who were younger, of lower
socioeconomic status, who reported multiple sex part-
ners, and who otherwise would not be offered
treatment for CT infection (no history of exposure to
CT), should also be screened.32

In 1991, the CDC published recommendations for
PID prevention33 which promoted routine STI screen-
ing in preselected groups and settings. Health-care
providers were encouraged to detect asymptomatic
STIs through routine screening for CT and NGC in-
fection in (a) adolescent-health and family-planning
clinics serving high percentages of young persons; (b)
high-prevalence groups such as commercial sex work-
ers and illicit drug users; and (c) facilities in which high
levels of STI might be expected (e.g., jails, emergency
rooms).33 In 1993 these recommendations were fol-
lowed by CT prevention recommendations34 which
further refined the criteria for CT testing. In particular,
annual screening was encouraged for women aged 20
to 25 years using specific screening criteria—inconsis-
tent barrier contraception and a new or more than
one partner in the previous 3 months. However, routine
screening in all women less than 20 years of age
undergoing pelvic exams was encouraged. Routine CT
screening was also encouraged in all sexually active
female patients of adolescent-care providers, women
undergoing induced abortion, women attending STI
clinics, and women in detention facilities. Screening
for CT at family planning and prenatal care clinics
was also considered particularly cost-effective because
of the large number of sexually active young women
who underwent pelvic examinations.34

In 2002, the CDC further revised its screening rec-
ommendations to health care providers stating that
all sexually active women under 25 years should be
screened for CT and GC at least annually. Further-
more, in response to concerns about high recurrent CT
infection rates, the CDC added the recommendation
that instead of a test-of-cure visit 3 to 4 weeks after
treatment for CT infection, health care providers screen
women 3 months after such treatment.35

The CDC has also provided strategies for PID and
CT prevention that were directed to young women.
The strategies included screening guidelines that en-
couraged young women to seek screening by paying
attention to their own sexual behavior, STI risk, and the
presence of genital symptoms. They were encouraged
to (1) seek a medical evaluation promptly after having
unprotected sex with someone who is suspected of
having an STI; (2) seek routine STI checkups if in a
non-mutually monogamous relationship, even if symp-
toms are not present; and (3) seek care immediately
when genital symptoms appear.33,34
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Current Screening Practices and Challenges of
Implementing Public Health Recommendations

Health Provider-based Screening Practices
In response to CDC recommendations, CT, and NGC
screening programs for young women have been im-
plemented in a variety of publicly-funded settings serv-
ing populations at high risk for CT infection, including
family planning clinics, urban adolescent clinics, high
schools, the military, Job Corps, and detention centers;
see Table 1.4,5,20,22,35–44 Reports published from these
screening programs further supported the importance of
screening all sexually active female populations less
than 20 years of age. For example, over a 5-year period,
Mosure et al assessed whether use of specific screening
criteria as compared to universal screening would
allow better targeting of screening efforts in multieth-
nic adolescent females attending 160 family planning
clinics in four states.20 When using criteria that in-
cluded presence of mucopurulent cervicitis, cervical
friability, use of oral contraceptive methods, having
a new sexual partner, having multiple partners, a
symptomatic partner or a partner with multiple part-
ners, 79% of CT infections were detected while testing
77% of women attending these clinics. Within this
study, even a “low risk” sexually active group of non
pregnant teenagers, with no clinical findings or sexual
behavior history risks, and who used condoms, were
found to have a 6% prevalence rate, representing 21%
of teenagers seen and accounting for 17% of all infec-
tions. The authors concluded that the only selection
criteria that should be used to screen for CT infec-
tion in females is age.20 Similar findings were reported
by Miller et al, who found that testing women �22
years would detect 77% of CT infections while testing
51% of the women in a family planning clinic and
detect 74% of CT infections while testing 48% of the
women in a STD clinic.42

The effectiveness of health provider-based screen-
ing programs has been difficult to assess due to the
large size of programs, variations in prevalence rates
in populations targeted, diverse laboratory tests used
over time, and the criteria used to determine effective-
ness. An annual urine-based NGC and CT screening
program at a high school found CT rates declined
only slightly over a 3-year period among females who
sought annual screening.41 Observed results may be
explained by re infection in females from untreated
partners rather than program ineffectiveness per se. A
large scale, region-wide screening program at family
planning clinics found that during a 1-year period,
observed changes in CT prevalence in women
varied between regions.4 From 2000 to 2001, after
adjusting for changes in laboratory methods from cul-
ture to enzyme immunoassays to amplification tests,
and corresponding increases in test sensitivity in CT
test positivity, regional screening programs demon-
strated a decrease in CT positivity in five of 10 regions,
an increase in four regions, and no change in one
region.4 The decrease in prevalence was demonstrated
in screening programs that had been in place for
several years. The expansion of screening programs
to populations with higher prevalence of disease may
have contributed to the observed increases in CT
positivity.4,5,20,38,39

Decreased incidence of PID as a result of screening
has also been demonstrated.45 A randomized controlled
trial of one-time CT screening among women seeking
care at a health maintenance organization (HMO) at
high risk for CT infection found a significantly lower
incidence of PID in the intervention group as compared
to the usual care group.45

Challenges of Implementing Health-provider
Screening Practices
Screening programs developed in response to the 1993
CDC recommendations have been implemented more
successfully in the public sector than in private prac-
tice settings.4 Many women at risk for CT were not
being tested in settings outside of the public health
sector, partly due to lack of awareness of risk for CT
infection among some health care providers, as well
as limited resources available to support screening.4,46

Surveys of primary care practices have documented
low rates of routine CT screening: fewer than one
third of physicians routinely screened men or women
for STIs.46–48 This was well below practice guidelines
for women and strongly suggested that efforts to im-
prove STI care by private physicians were required.46–48

In contrast, the prevalence of CT and NGC in females
in some private practice settings may have been too
low (2%) to justify routine screening of all sexually
active young women.49 Thus, in response to the low
rate of screening by health care providers in the private
sector, the Health Plan Employer Data and Information
Set (HEDIS) measure was established in the year 2000
for CT screening of sexually active women 15 to 25
years of age who were provided medical care through
managed care organizations.50

Shafer et al observed multiple barriers to imple-
menting a urine-based CT screening program in pri-
mary care clinics within a HMO.51 Using a randomized
cluster design of 10 clinics to assess a system-level,
clinical practice improvement intervention, Shafer’s
group found that barriers existed despite providers rec-
ognizing the benefits of screening for CT infection in
sexually active adolescent girls seeking “well adoles-
cent care.”51Barriers included absence of site-specific
clinical protocols for obtaining urine specimens confi-
dentially; primary care physicians having difficulty
obtaining sexual histories from their adolescent pa-
tients; lack of awareness by primary care physicians that
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CT infection was a significant problem in their prac-
tice; a low level of knowledge of urine-based tests; and
reluctance by clinic staff to be involved in screening
adolescents for STIs.51 Boekeloo et al found that an
independent predictor of primary care provider will-
ingness to screen adolescents was a belief that routine
screening is cost effective.52 Cook et al learned that
only a third of primary care physicians said they
would screen asymptomatic sexually active adolescent
women.53 Female physicians were more likely to
screen than were male physicians and those who
worked in a clinic were more likely to screen than
those in solo practice. Screening was likely to be done
in a metropolitan area that had a population with
greater than 20% African Americans.53 Thus, interven-
tions to train health care providers to screen young
women for CT and NGC in primary care and urgent
care settings are critically needed.

The 2002 CDC recommendation to screen women
for CT 3 months after treatment for a CT infection may
help to identify repeat infection.35 However, this ap-
proach will not identify cases of new infection from
a change in partner. If a young woman were to remain
asymptomatic until the next annual checkup, she would
be placed at risk for silent tubal infection.2,3 Burstein et
al observed a mean of 6.3 months to repeat infection
within an adolescent sample and therefore suggests
that routine screening be conducted every 6 months for
sexually active urban adolescents.15 The enormous fi-
nancial cost of routinely screening young women every
6 months has been voiced by Orr54 and the CDC thus
far has not recommended this approach. Additional
studies are needed to determine the optimal frequency
with which young women should be screened for STIs.

Client-initiated Screening Practices
STI health care seeking behaviors by young women
is a central issue in understanding client-initiated STI
screening practices. Studies specifically evaluating
STI health seeking in adolescent, young adult and adult
women are reviewed.55–60 Many women appear to in-
terpret their STI symptoms as normal and thus delay
seeking health care,56 yet symptoms from a suspected
STI seem to be the most important reason to seek
STI care among young women with a past history
of STIs as compared to those without a past history of
STIs.55,56 However, of those women who seek treat-
ment, the majority does so after a period of waiting.56

Other studies report reasons given by asymptomatic
women to seek STI screening following a risky sexual
encounter include recognition that they are at risk;
being told by their partners to seek treatment; and
being told their partner has a STI.55,56,58

Applying the Health Belief Model (perceptions of
susceptibility and seriousness of STIs, and barriers and
benefits to seeking STI testing and treatment) specifi-
cally to STI health seeking behavior, Simon and Das
found the likelihood of action for prevention and con-
trol of asymptomatic and symptomatic STIs in college
female students did not correlate with perceived seri-
ousness of an STI but did correlate with perceived
susceptibility, barriers, and benefits.57 They found a
direct relationship between perceived susceptibility
to STI and asymptomatic checkups such that young
women who thought they could get a STI were more
likely to seek testing when asymptomatic. In addition,
these investigators found that among asymptomatic
females of African descent, 14% had gone for STI
checkups every 3 to 6 months and 24% every 9 to 12
months.57 Perceived barriers to screening when asymp-
tomatic included fear of pain associated with checkups
and privacy issues for self and partner. Early diag-
nosis, having partners examined, and being able to
more easily refrain from casual sex if a partner refused
condom use were cited as perceived benefits.57

The type of partner appears to influence perceived
STI risk and thus screening behaviors. Approximately
60% of young, predominantly minority, women in a
recent study reported that they were only “slightly” to
“not at all likely” to acquire a STI from unprotected
sex with their main partner.59 These young women
were significantly more likely to seek STI screening
with a change in partner than with their main partner:
47% had already sought screening after unprotected
sex and when asymptomatic with a change in partner
as compared to 26% with a main partner.59

Fear of or discomfort with pelvic exams may be
a barrier to seeking STI screening. With the newer
amplification tests, young women have the option of
obtaining their own vaginal specimens. Studies have
found that young women appear very comfortable ob-
taining their own specimens and the majority report
it is easy to perform, preferable to a gynecological
examination, and that they would undergo testing at
frequent intervals if self-testing were available.61–64

Home testing is an additional option that may be avail-
able in near the future.65

Screening behavior can be influenced by lack of
privacy at a testing site, and the testing experience
being too embarrassing.60 Almost 70% of adolescents
indicate that they have health concerns (including
STIs) they wish to keep confidential and they would
choose not to seek health services because of the
perceived inability to obtain confidential services.66

Fear of finding out that one has a STI or fear of
surreptitious drug testing maybe additional barriers
to seeking testing.60 Fortenberry et al found that rates of
shame and stigma were higher among young adults
without a NGC test than among those who had sought
a NGC test in the past year.67 Making a decision to
adopt a behavior such as STI screening may involve
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weighing of factors for (pro) and against (con) STI
screening. In a recent study which applied the transthe-
oretical model of change to seeking STI screening
when asymptomatic, young women ranked the pro
item for screening—“I would not have to worry about
having a STI”—highest in importance. They also
ranked con items against screening—“it takes a lot of
time” and “clinic workers may tell my business to
others”—highest in importance.59 While pro item
scores for screening increased in importance from pre-
contemplation to action along the stages of change, con
item scores remained important across all stages.59

Thus, discussion of both pros and cons to screening
with a young woman are important in order to reduce
perceived barriers and bring about change in behavior.

Additional barriers such as transportation problems
and low health literacy may be important factors influ-
encing STI health seeking behavior among adolescent
females. Adolescent females report receiving transpor-
tation services to a large STI clinic from friends (28%),
sex partner (28%), and from parents (20%).68 A low
level of health literacy may also pose as a barrier to
STI health-seeking behavior. Fortenberry et al reported
that despite a self-estimation of high risk for STIs,
low health literacy individuals (ability to read medical
information at 8th grade or lower level) seek health
care less than respondents of higher health literacy
(ability to read medical information at 9th grade or
higher level).69 Seeking STI screening when asymp-
tomatic can be a complex concept as it involves ab-
stract thinking. Thus, level of health literacy is a
potentially significant factor influencing health-seek-
ing behavior. Conveying health information at lower
literacy levels may be an important strategy to promote
STI screening.

In summary, studies on STI health seeking indicate
that young women seek STI screening under a variety
of circumstances. Important factors that appear to in-
fluence a young woman’s STI screening behavior in-
clude her ability to interpret genital symptoms, being
prompted by a partner to seek testing, her perceived
level of risk for STI, her relationship with her partner,
her comfort level with pelvic examinations, her ability
to receive confidential and non-judgmental care, trans-
portation, other forms of social support, and her level
of health literacy.

Interventions to Promote Client-initiated
Screening Practices
To date, behavioral intervention programs funded by
the CDC have focused on primary prevention measures
to reduce the risk of STIs among adolescent and young
adult women. These programs have involved client-
focused, theory-based risk-reduction programs with
the common objective of promoting condom use.26,70–73

Although consistent use of condoms may double
in response to clinic-based risk-reduction counsel-
ing,26,70,71,73 consistent condom use seldom exceeds
50% of coital exposures. Moreover, extensive and per-
sonalized risk-reduction counseling interventions have
been observed to reduce incident STIs by only 5 to
10%.26,70,71,73 Thus, STI screening should be an im-
portant adjunct to risk-reduction efforts.74

There has been a marked absence of programs and
no publications describing interventions to improve
client-initiated screening behaviors. This is despite
the CDC’s recommendations that encourage young
women to (1) seek a medical evaluation promptly after
having unprotected sex with someone who is suspected
of having an STI; (2) seek routine STI checkups if
in a non-mutually monogamous relationship, even if
symptoms are not present; and (3) seek care immedi-
ately when genital symptoms appear.33,34 The more
recent movement toward empowering youth to take an
active role in maintaining health supports a client-
initiated approach to STI screening. Development of
client-initiated screening programs may also enhance
the current efforts to promote health care provider
screening practices. Blake et al recently reported po-
tential ways to motivate young people to get tested
for CT including: putting a positive focus on testing;
providing incentives for testing; providing more infor-
mation about CT infection testing and treatment; pro-
viding emotional support for people who are getting
tested; providing more privacy at testing sites;
making test results available faster; providing low cost
or free testing; and offering CT testing when patients
come in for other reasons.60

Testing and Cost Issues

Screening tests for Chlamydia and Gonorrhea
Infection
An important component of screening is the selection of
a highly sensitive test for CT and NGC. In large volume,
community-based clinics, the DNA Probe (Gen-Probe)
at present is currently the most popular test used to
screen for CT and NGC infection. This test is simple
to perform and can be a “mail-out” specimen.74 The test
performs best in clinic populations with high preva-
lence rates of CT and NGC infection. The sensitivity
and specificity in detection of CT infection is approxi-
mately 80% and 100%, respectively. The sensitivity
and specificity in detection of NGC infection by DNA
Probe is 90 to 97% and 99%, respectively.75,76

The most significant advance in the field of STIs
is the development of automated methods to detect
amplified CT DNA or RNA.77 These tests are capable
of detecting even small amounts of CT DNA in voided
urine or self-collected vaginal swabs and are highly
sensitive and specific, thus making these tests excellent
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screening and diagnostic tools and a good alternative
to cell culture.77 The amplification tests overall are con-
sidered the most sensitive and specific tests available
today, with testing of urine specimens expected to
revolutionize STI screening and diagnosis. The relia-
bility of the polymerase chain reaction (PCR), ligase
chain reaction (LCR), strand displacement amplifica-
tion (SDA), and transcription medicated amplification
(TMA) to detect CT and NGC appears to be equivalent
for cervical, vaginal and urine specimens as long as
a first-catch specimen is obtained for the latter. The
sensitivity of PCR, LCR, SDA, and TMA for CT
ranges from 87 to 99% and specificity from 97 to
100%.75–77 The amplification tests for NGC from cervi-
cal and first-catch urine specimens have a sensitivity
of 95 to 97% and specificity of 99 to 100%.62,75,76 At
present, these tests are predominantly being used for
research purposes due to their high cost; however, it
is anticipated that as these tests become more af-
fordable they will be available for widespread use in
clinical and non-clinical settings.

Mention must be made of the appropriate STI
screening tests to use following sexual assault of a
young woman. A highly specific test is needed to
acquire evidence for potential use in a legal investiga-
tion. As a result, if an examination is conducted, culture
specimens for CT and NGC are recommended from
all sites of penetration or attempted penetration.35 Non-
culture tests such as Gen Probe, EIA, and direct fluo-
rescent antibody tests are not acceptable alternatives
for culture because false-negative and false-positive
test results occur more often with these non-culture
tests.35 To date, research data, clinical experience and
court cases provide insufficient evidence of the utility
of nucleic acid amplification tests in investigating
sexual assault. Thus, if a nucleic acid amplification
test is used as an alternative to culture method, the
CDC recommends that a positive test result should
be confirmed by a second FDA-licensed nucleic acid
amplification test that targets a different sequence from
the initial test.4,35,76

Economics of Screening
A few recent studies conducted in the USA have as-
sessed cost-effectiveness of CT screening.78–81 Wang
et al used standard cost-effectiveness analytic methods
to estimate incremental cost-effectiveness of a school-
based CT screening program by comparing such a
program with a screening program at a primary care
practice.79 The school-based screening program was
found to be cost-effective and cost-saving at a CT
prevalence estimate ranging from 6.2% to 18.6% in
females. In addition, the school-based screening pro-
gram, in contrast to the private practice program, re-
sulted in a net savings of $1524 per case of PID
prevented.79 For adolescent females in a juvenile de-
tention center, the most cost effective approach to
prevent short and long term complications of CT infec-
tion was treatment of CT infection based on clinical
suspicion and treatment based on urine LCR test re-
sults.80 In contrast, in terms of short-term cost benefits
based on cure rates, Tao et al determined that the
most cost effective approach when operating on a fixed
budget at publicly-funded family planning clinics was
to screen all women under 31 years with DNA Probe,
as opposed to the urine LCR, and to treat all positive CT
cases with single-dose azithromycin, as opposed to 7
days of doxycycline.81 It appears that when clinic
age distribution and age specific prevalence of CT and
NGC are known, a cost effective screening strategy
that involves careful test and treatment selection can
be developed for young women. Additional studies are
needed to evaluate the efficacy of various approaches
to detection and treatment within specific target
populations.

Future Directions

Taken together, the epidemiologic data indicate that
CT and NGC infection are geographically widespread
and are highly prevalent among economically dis-
advantaged young minority females. Although public
health recommendations for CT and GC screening
have evolved over the years, they continue to empha-
size health care provider initiated opportunistic screen-
ing of sexually active young women. In the absence
of efforts to increase young women’s awareness of
the public health guidelines on when to seek STI
screening, young women are likely to seek screening
only if they experience symptoms or are told to do so
by health authorities or an infected partner. Asymptom-
atic infections will continue to be largely untreated,
thereby increasing PID risk and potentially prolonging
duration of infectiousness.

The prevention of negative sequelae from STIs is
contingent on the successful prevention of STIs and
the early detection of existing infection. Just as efforts
are being made to promote primary STI prevention
programs, secondary prevention programs, such as
health provider-based and client-initiated screening
programs across a variety of settings, are sorely
needed. The decision to seek STI screening and the
behaviors required to carry forth the decision are com-
plex. There is a pressing need to better understand
the multifaceted issues associated with perceived risk,
sexual decision making, and recognition of cues to
high-risk sexual behaviors, especially among ado-
lescent and young adult women from a variety of
race and ethnic groups. Development and implementa-
tion of client-based education programs to promote
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screening is an under addressed area. As home-based
amplification test kits become available, studies to
assess their role in promoting client-initiated screening
will be needed.65 Studies that utilize theoretically-
based behavioral models to promote screening by
health care providers and to promote screening initi-
ated by young women should be encouraged. In
addition, data that support the need for screening pro-
grams are largely derived from research with African
American populations. To address emerging health
disparities in STIs and promote STI screening in His-
panic young women, further studies are needed to
assess rates of recurrent infection and to understand
sociocultural risk factors and STI health seeking in
this cultural group.

Finally, Blum et al suggest two important demo-
graphic shifts which will tax the current public health
system and its funding for STI prevention and treat-
ment.82 Over the next 25 years, the number of young
people (10 to 24 years of age) is anticipated to increase
from 35 million in 1990 to an estimated 43 million
in year 2022. In addition, there will be more than a
proportional increase in minority youth. If the projec-
tions for adolescent demographic trends continue, even
those young women who are highly motivated to seek
STI screening in publicly funded clinics will not be
able to receive timely care due to inadequate funding.
Thus, in order to provide CT and NGC screening to
meet rising needs, there must be a concomitant increase
in the availability of funds to both screen and effec-
tively treat infected cases. In a survey of national
Maternal and Child Health state and regional staff,
the issue of STI/HIV prevalence was ranked fourth
among priorities in adolescent health care.82 Al-
though these infections have a larger prevalence in
the population than teenage pregnancy and substance
abuse, they ranked lower in importance.82 To aggres-
sively address the consequences of CT and NGC, the
disease must have a higher priority among those public
health officials who set national and state health pro-
motion disease prevention agendas that subsequently
impact funding opportunities.
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