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IN THE UNITED STATES, an estimated 1 million people are infected with the human
immunodeficiency virus (HIV) and one-quarter are unaware of their infection.1 Rates of new
infections have increased among young persons with nearly half of all new HIV infections in
the US occurring in black adolescents and young adults aged 13 to 24.1-4

Despite evidence that early diagnosis may have potential advantages in promoting prevention,
5-8 improving immune restoration, and linking HIV-infected persons with care9 HIV testing
has been a controversial and difficult area to define and produce relevant guidelines. In 2001,
the Centers for Disease Control and Prevention10 (CDC) recommended universal HIV testing
for all persons who (a) live in communities with an HIV prevalence >1%; (b) have known risk
factors for HIV infection; and (c) request HIV testing. In September 2006, the guidelines for
health care settings were modified to recommend that all persons aged 13 to 64 years be tested
for HIV.11

Understanding risk-based care delivery patterns of providers who care for vulnerable
populations is salient to understanding the acceptance of the current guidelines. The purpose
of this study was to determine if care-seeking adolescents and young adults who were receiving
sexually transmitted infection (STI) testing and living in a high-HIV–prevalent community
were being tested for HIV according to CDC guidelines.

To select adolescents who fall in the special CDC risk categories, medical records of
adolescents and young adults aged 11 to 24 years who were evaluated for an STI in a large
academic ambulatory care facility in Baltimore, MD, between July 2003 and June 2004 were
reviewed. This time frame was used to include time points in all seasons. This multidisciplinary
practice provides general pediatric care, adolescent medicine primary and subspecialty care,
and HIV primary and specialty care as a 3-team structure. Most of the patients served by this
clinic are from the Baltimore metropolitan area. Baltimore is a large city on the east coast of
the United States that is 64% black, has 23% of the population living below poverty level,12
and an estimated community HIV incidence of 166.8 per 100,000 persons.13 The clinic is
primarily staffed by resident, fellow, and nurse practitioner providers supervised by attending
physicians. Counselors are also available on-site to provide pre/posttest HIV counseling and
general STI/HIV risk reduction counseling to adolescents.

Quality assurance (QA) laboratory logs were used to randomly identify patients who had STI
and/or HIV testing during the study period. Inclusion criteria for chart review included (a) age
between 11 and 24 years and (b) evidence of STI screening or testing at the visit during the
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study time frame. Patients were excluded in the analysis if they had a known diagnosis of HIV
at the time of the visit. Electronic patient records (EPR) were used to confirm test results and
prevent misclassification based on the secondary QA log reports. In order for a person to be
classified as having been screened or tested for an STI, patients were required to have
documented endocervical (females) or urine-based (males) diagnostic testing for either
Chlamydia trachomatis,or Neisseria gonorrhea by EPR. Urine-based testing was unavailable
for females. A person was classified as having an STI if one of the following tests were positive
by laboratory standards: C. trachomatis (Roche AMPLICOR PCR), N. gonorrhea (Roche
AMPLICOR PCR), herpes simplex viral culture (Micro Test M4 Transport Media), or syphilis
by positive Rapid Plasma Reagin Becton Dickinson Macro Vue or Zeus Fluorescent
Treponemal Antibody Absorption.

A single reviewer extracted data from the EPR record using a standardized data extraction form
developed by the research team. Extracted data included age, race/ethnicity, gender, insurance
status, provider, history of an STI before the visit, history of HIV, diagnosis of STI at the visit,
presenting complaint, condom use, number of partners (lifetime/current), sexual orientation,
and documentation of risk reduction counseling. The main outcome was laboratory evidence
of HIV testing. The only HIV screening testing available during the study period was HIV
antibody (ELISA) test by venous collection.

This project was approved by the Johns Hopkins Institutional Review Board as a quality
improvement study.

Data were first analyzed using descriptive and bivariate analyses. Factors that have been shown
to predict HIV testing10,14-20 were assessed in bivariate analysis with χ2 statistic to account
for the unadjusted association between independent variables with HIV testing. Factors that
were significant at P < 0.05 were entered in the final model. Stepwise multivariate logistic
regression analyses were performed to identify the adjusted odds of HIV testing with regard
to different predictors of HIV testing after adjusting for age, gender and insurance status. Odds
ratios (OR) and 95% confidence intervals (95% CI) were also calculated. Statistical
significance was set at 5%. All analyses were performed with SPSS (version 13.0, SPSS, Inc.,
Chicago, IL) software package.21

One hundred sixty charts of adolescents and young adults who had received care between July
2003 and June 2004 were abstracted from the STI QA log (Table 1). Ten charts (6.3%) were
excluded because the adolescent or young adult had a previous diagnosis of HIV. The
remaining adolescents were 11 to 21 years old, with a mean age of 17 years (SD 2.0),
predominantly female (77%), black (93%), insured (79%), and evaluated by a resident
physician (58%). There were no significant differences between males and females for age,
race, and insurance status.

Sixty-nine (46%) adolescents had an STI at the index visit and 60 (40%) had a history of an
STI. There was no significant difference between males and females for STI at the visit (χ2=
1.9, P = 0.18). Females were 3.6 times more likely than males to have had a history of an STI
(χ2 = 8.2, P <0.01).

Eighty-two (55%) adolescents were tested for HIV at the time of the index visit. One adolescent
tested for HIV had a positive result. Most of the adolescents tested for HIV received prevention
counseling at the visit (83%). Most adolescents who received counseling received it only from
a nurse practitioner or physician provider (67%). In bivariate analysis (Table 2), HIV testing
was associated with positive laboratory test for an STI diagnosis, having multiple current
partners, receiving risk reduction counseling at the visit and provider level (resident vs.
specialty nurse or fellow provider).
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In multivariate logistic regression, the final model (Table 2) included STI at the visit, multiple
partners, risk reduction counseling, and provider level. The adjusted odds of HIV testing was
2.4 times higher for adolescents with an STI at the visit than adolescents without an STI (AOR
2.4, 95% CI 1.0−5.5) and 5.8 times higher for adolescents with multiple current partners than
adolescents with one or fewer current partners (AOR 5.8, 95% CI 1.4−25). Furthermore, the
adjusted odds of HIV testing was 2.8 times higher for adolescents seen by an adolescent fellow
or subspecialty nurse than adolescents seen by a resident provider (AOR 2.8, 95% CI 1.2−6.7).

The findings of this study are consistent with other studies documenting HIV testing based on
risk and significant variability for testing among providers22,23 Racial disparities in HIV
among black adolescents4 combined with a risk-based approach represents a missed
opportunity for HIV testing that puts patients who may be infected for HIV at risk for nontesting
because of provider misclassification based on this behavior. Although adolescents diagnosed
with an STI or with multiple current partners were more likely tested for HIV, all adolescents
with multiple partners and an STI were not tested for HIV, and adolescents seen by a
subspecialty nurse or an adolescent fellow were more likely to be tested than those evaluated
by a resident physician. One hypothesis for why adolescent patients seen by resident trainees
were not routinely tested for HIV is that trainee providers may not view HIV testing as part of
routine care, but part of risk-based STD testing. Furthermore, other barriers such as time,
comfort, and limited dissemination of HIV testing guidelines may limit routine testing in the
academic setting.

These findings must be considered in the context of several limitations. This study used QA
logs and EPR data that are limited by provider documentation. Thus, refusal of HIV testing
may not have been well documented and HIV testing performed offsite may not have been
known or documented by providers. This analysis represents data from a single institution and
may not be generalizable to other adolescent and young adult care practices or populations.
However, given the prevalence of STIs and HIV in this community, our work adds to the
literature.

Based on the variations of care provided by specialty versus resident providers, there is an
opportunity for quality improvement efforts to impact trainee behavior around routine HIV
testing. Exploration of trainee comfort and the relationship between the quality of counseling
and acceptance of HIV testing may strengthen future quality improvement efforts designed to
improve care delivery in ambulatory settings. An additional focus on repeat testers, on how
the implementation of opt-out testing will influence care-seeking behavior of adolescents and
those who refuse testing may also assist in identifying individual level factors influencing
testing behavior in the context of clinical care. Ultimately, destigmatization and acceptance of
routine testing in pediatric settings providing care to adolescents may potentially identify more
youth at-risk for HIV in order to provide successful interventions before infection, early
intervention for those already infected, and reduce the growing number of young people
affected by the current HIV epidemic.
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TABLE 1
Characteristics of 150 Adolescents Aged 11 to 21 yr Evaluated for a Sexually Transmitted Infection (STI) at an
Academic Ambulatory Care Facility

Characteristics Male, N (%) Female, N (%) χ2

Overall 36 (23) 117 (77) —
Age, mean (SD) 16.6 (2.2) 17.1 (2.1) —
African American 32 (89) 109 (93) 1.1
Insured 28 (78) 91 (78) 0.0
STI at visit 13 (36) 57 (49) 1.9
H/O STI* 7 (19) 54 (46) 8.2†

*
Sexually transmitted infection.

†
Female greater than male; P value <0.01.
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