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Screening for Chlamydial Cervicitis in a
Sexually Active University Population

C. KEVIN MALOTTE, DRPH, EDWARD WIESMEIER, MD, AND KRISTIN J. GELINEAU, RN, NP, MN

Abstract: Enzyme-linked immunoabsorbent assays to detect
chlamydial cervicitis were performed on samples from 1,320 sexually
active university women. Seventy-five (prevalence 5.7 percent) had
positive tests. Demographic, history, symptom, and physical exam-
ination variables were insufficient to predict infection accurately. We
conclude that screening during routine visits with this population is
cost-effective. (Am J Public Health 1990; 80:469471.)

Introduction

Chlamydia trachomatis is the most prevalent sexually
transmitted disease in the United States.' Until recently,
diagnosis of chlamydial infection was handicapped by the
lack of an inexpensive diagnostic test. Chlamydia is easily
treated with antibiotics, but left untreated can persist for an
indefinite time, and result in severe sequelae. While symp-
tomatic women have a higher prevalence rate, most women
with cervical infections have few or no symptoms.2

Methods

Routine screening for chlamydial infection ofall sexually
active students receiving physical examinations at the Uni-
versity of California-Los Angeles, Student Health Service
Women's Clinic was implemented in June 1986. Some women
were seen for initial or yearly examinations (routine visit
group) and some women were seen for symptoms, partner
symptoms, or previous problem follow-up (symptom/
problem group).

Specimens were tested using ChlamydiazymeTM kits run
according to the manufacturer's directions. Women with
positive tests were typically tested with doxycycline 100
milligrams twice daily for seven days. Sexual abstinence was
encouraged during treatment; partners were referred for
treatment. Test of cure using culture was requested approx-
imately three weeks after treatment.

A total of 1,320 women were screened between June 24
and October 24, 1986. Data were abstracted from the medical
records of all but 19 ofthese women. Data collected included:
age, marital status, race/ethnicity, reason for the visit,
gynecologic history, present contraceptive use and level of
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current sexual activity, current symptoms, partner symp-
toms, physical findings, test results, and clinician diagnosis.

Chlamydiazyme test result was cross tabulated with
these variables; prevalence odds ratios (POR) with 95%
confidence intervals (CI) were calculated. All variables found
to have POR with a lower limit on the 95% CI greater than one
were subsequently used in a logistic regression (BMDPLR).3

Results

Of the 1,320 women tested, 75 (5.7 percent) had positive
Chlamydiazyme tests. Thirty-six (5.0 percent) of the 724
routine visit group women had positive Chlamydiazyme tests
while 39 (6.8 percent) of the 577 symptom/problem group
women had positive tests.

Seventy-four of the 75 women with positive tests at their
first study period visit returned for treatment; 65 of the 74
treated women returned for a culture test of cure. All 65 were
successfully treated.

Table 1 lists those variables which were related to
Chlamydiazyme result for the total sample. In the logistic
regression, only five of the 13 variables were independently
related to a positive test.

Recognizing that a logistic regression equation is likely
to be too complicated for most clinicians to apply, a risk-
factor index similar to those used by others4.5 was con-
structed by summing presence of positive findings on each of
the five independently related variables. Thus, women with
none of the findings were assigned a score of 0, and women
with all five ofthe findings were assigned a score offive. Table
2 lists sensitivity, specificity, and predictive values using
different scores on the index as cutpoints.

Parallel analyses to those conducted for the total sample
were conducted separately for women who were seen for
routine visits, and those who were seen for problem/symptom
visits. Results were not substantially different, but are avail-
able upon request.

Discussion

Prevalence rates of chlamydial infection among female
college students have ranged between less than 5 percent to
nearly 10 percent.6-14 The 5.7 percent prevalence of cervical
infection we observed is at the low end of this range.
However, our prevalence among women age 22 years and
younger in our study was 8.7 percent; the relatively large
number of older students in our study may account for the
lower rate.

The literature is divided over whether medical history
and examination are adequate to identify infection.'2"4 In our
study, if only women who had one or more of the risk factors
found to be independently related to a positive test had been
screened, 694 women would not have been screened at a
significant savings in resources, and 81 percent ofthe women

469



PUBLIC HEALTH BRIEFS

TABLE 1-Rates of Positive Chiamydiazyme Tests Related to Selected
Demographic, History, Symptom, and Examination Variables

All Subjects

Prevalence
Percent Odds Ratio

Variables N Positive (95% Cl)

Marital status
Not married 1096 6.1 2.7
Married 129 2.3 (0.8,8.8)

Age (years)
22 or younger 462 10.0 3.1
23 or older 839 3.5 (1.9,5.0)**

Sexually active past 3 months
No or not noted 494 3.6 2.0
Yes 807 7.1 (1.2,3.5)

New partner past 3 months
No or not noted 1163 5.0 2.7
Yes 138 12.3 (1.5,4.9)**

Multiple partners past 3 months
No or not noted 1229 5.2 3.3
Yes 72 15.3 (1.7,6.6)

Taking oral contraceptive
No 831 4.7 1.7
Yes 470 7.7 (1.1,2.7)

Using condoms
No 1164 6.2 2.9
Yes 137 2.2 (0.9,9.4)

Partner present symptoms
No or not noted 1240 5.1 4.6
Yes 61 19.7 (2.3,9.1)

Cervix normal on examination
No 77 15.6 3.4
Yes 1218 5.2 (1.7,6.8)

Cervix bleeds easily
No 1263 5.3 6.0
Yes 32 25.0 (2-6,13.7)**

Cervix red
No 1267 5.5 3.9
Yes 27 18.5 (1.4,10.6)

Wet mount-yeast
No 1090 6.3 2.3
Yes 209 2.9 (1.0,5.4)

Wet mount-bacterial vaginosis
No 1217 4.8 5.2
Yes 82 20.7 (2.9, 9.4)**

Wet mount-white blood cells
No 1254 5.2 5.2
Yes 45 22.2 (2.5,10.7)

Diagnosis-normal examination
No 621 7.7 2.0
Yes 678 4.0 (1.2,3.2)

Diagnosis-possible chlamydia
No 1265 5.0 10.4
Yes 34 35.3 (5.0,21.5)*

*Variables independently related to Chiamydiazyme resuft in logistic regression

with a positive test would have been tested. However, 14 (19
percent) ofthe 75 women with positive tests would have been
missed. In our sample, 27 (36 percent) of the 75 women with
positive tests had entirely normal physical examinations.
Thus it appears while signs, symptoms, history, and demo-
graphic variables would be helpful in determining whether to
test for infection when laboratory resources are limited, these
variables are insufficient to predict infection accurately.

Seven guidelines for determining whether a screening
program is likely to be effective have been proposed.'5 If a
randomized clinical trial has shown the effectiveness of a
screening program, the assessment is relatively easy. We are
unaware of any randomized trials of screening for chlamydial
infection. However, we believe a screening program in our
female population satisfactorily satisfies the other six guide-
lines.

For example, several tests are available which could be
used to screen for chlamydia. We chose to use Chlamydiaz-
yme, which has compared favorably with culture in our
population.'0 The importance of the screening test and the
prevalence of the condition is especially important when
considering possible negative effects of a screening program.
Using the specificity (99.5 percent) and prevalence (4.9
percent) found in our previous studies,'0 less than one out of
10 women who are told they are infected will be erroneously
told so.

The costs of alternative strategies for screening during
routine gynecologic visits were recently analyzed. 16 A strat-
egy using no screening was compared with a strategy involv-
ing the routine use of culture, and a strategy using a less
costly but less sensitive and specific alternative test. The
analysis indicated that the alternative test would need to cost
about $10 per test at a prevalence of 5 percent for the
screening strategy to be cost effective. Because our screening
test is both more sensitive and specific than the estimates
used in that analysis, and our cost per test is less than $8, it
appears that screening among our population can be sup-
ported on economic as well as clinical grounds.
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Prevalence of Markers for Hepatitis B and Hepatitis D
in a Municipal House of Correction

M. ANITA BARRY, MD, MPH, DONNA GLEAVY, RN, KAY HERD, RN, MPH, PAMELA J. SCHWINGL, MS, MA,
AND BARBARA G. WERNER, PHD

Abstract: Following an outbreak of hepatitis B (HBV) in a
municipal house of correction, HBV markers were detected in
173/406 (43 percent) inmates and 10/129 (8 percent) staff. Of the 173
HBV-infected inmates, 14 (8 percent) had hepatitis D (HDV) markers
compared to 0/10 staff members. Intravenous drugs use (IVDU) was
most strongly associated with HBV marker presence. Increasing
duration ofimprisonment, history of hepatitis B and especially IVDU
were associated with the prevalence of HDV markers. (Am J Public
Health 1990; 80:471-473.)

Introduction

Hepatitis D (HDV) is caused by an incomplete RNA
virus dependent on hepatitis B virus (HBV) for survival." 2
Estimates of its prevalence range from 0-10 percent in
chronic HBV carriers to 30-50 percent in persons with
fulminant hepatitis B.3 Most data suggest that in the United
States intravenous drug users and hemophiliacs are at in-
creased risk for HDV.4 Although higher prevalence of HBV
markers in prisoners or inmates of correctional facilities
when compared to the general population has been described
in several studies, similar data on HDV in incarcerated
populations are not available.5-10

In January 1985, the Boston Department of Health and
Hospitals was notified that five inmates in the Suffolk County
House of Correction had an acute onset of hepatitis B. One
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inmate was coinfected with HDV and died of fulminant
hepatitis. All inmates and employees were offered HBV
screening and subsequent vaccination if seronegative as part
of an outbreak control plan. While providing epidemiological
assistance, we had the opportunity to evaluate the HDV
status in those with HBV markers.

Methods

The Suffolk County (Massachusetts) House of Correc-
tion at Deer Island, operated by the City of Boston Penal
Institution Department, accommodates 460-480 inmates,
who serve an average sentence of 11 months. There are
approximately 210 staff members employed at the facility,
including two registered nurses and one part time physician
who staff an on-site infirmary.

In February 1985, a fact sheet on HBV and HDV was
distributed to all inmates and staff, and participation in an
HBV screening and vaccination program was solicited.
Participants were questioned by one of the investigators
regarding age, duration of involvement with the prison
system, history ofprior hepatitis, history of intravenous drug
use (IVDU), location within the prison facility, and primary
city of residence.

Serum was obtained to determine presence ofHBV core
antibody (anti-HBc; CORAB, Abbott Laboratories, N. Chi-
cago, Illinois). Sera with borderline anti-HBc results were also
tested for hepatitis B surface antigen (HBsAg) and antibody
(anti-HBs) (AUSRIA and AUSAB, respectively, Abbott Lab-
oratories). All anti-HBc positive specimens were also ana-
lyzed forHDV antibody (anti-delta; Abbott Laboratories). An
interpretation of test results was given to each participant and
HBV vaccination offered to those without HBV markers. This
protocol was approved by the Boston Department of Health
and Hospitals Institutional Review Board.

The magnitude of relative effect was assessed for several
risk factors of HBV positivity. Univariate and multivariate
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