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Abstract

Background: Annual chlamydia screening is recommended for adolescent and young adult females and targeted
screening is recommended for women ‡ 26 years based on risk. Although screening levels have increased over
time, adherence to these guidelines varies, with high levels of adherence among Title X family planning providers. However, previous studies of provider variation in screening rates have not adjusted for differences in
clinic and client population characteristics.
Methods: Administrative claims from the California Family Planning, Access, Care, and Treatment (Family
PACT) program were used to (1) examine clinic and client sociodemographic characteristics by provider
group—Title X-funded public sector, non-Title X public sector, and private sector providers, and (2) estimate
age-specific screening and differences in rates by provider group during 2009.
Results: Among 833 providers, Title X providers were more likely than non-Title X public sector providers and
private sector providers to serve a higher client volume, a higher proportion of clients aged £ 25 years, and a
higher proportion of African American clients. Non-Title X public providers were more likely to be located in
rural areas, compared with Title X grantees and private sector providers. Title X providers had the largest
absolute difference in screening rates for young females vs. older females (10.9%). Unadjusted screening rates for
young clients were lower among non-Title X public sector providers (54%) compared with private sector and
Title X providers (64% each). After controlling for provider group, urban location, client volume, and percent
African American, private sector providers had higher screening rates than Title X and non-Title X public
providers.
Conclusions: Screening rates for females were higher among private providers compared with Title X and nonTitle X public providers. However, only Title X providers were more likely to adhere to screening guidelines
through high screening rates for young females and low screening rates for older females.

Introduction

C

hlamydia trachomatis (CT) infection is the most
prevalent reportable bacterial sexually transmitted disease (STD) in the United States.1 The highest rates are consistently among adolescent and young adult females who
comprise approximately 50% of the total reported CT case
burden.1,2 Racial/ethnic minorities are also disproportion-

ately infected, so that African American females comprise
nearly half of all female CT cases in the United States.1 As up
to 80% of CT infections are asymptomatic, a key prevention
strategy is to screen young women in order to identify and
treat infections that, if left untreated, can lead to preventable
adverse reproductive health outcomes, such as pelvic inflammatory disease (PID), infertility, and chronic pelvic
pain.3,4
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National and professional organizations, including the U.S.
Preventive Services Task Force (USPSTF) and the Centers for
Disease Control and Prevention (CDC), recommend annual
CT screening for sexually active women £ 25 years.5,6 Women
aged ‡ 26 years consistently have lower rates of CT prevalence compared to that of younger women, and universal
screening would not be cost-effective. Therefore, CDC recommends screening women ‡ 26 years if they report specific
STD risk factors, including multiple partners, new partner,
past STD history, or inconsistent condom use.6 Clinician
providers adhering to CDC sceening guidelines should,
therefore, screen older women at lower rates compared with
younger women. Clinician providers serving women in
family planning clinic settings are a key group to evaluate for
adherence to CT screening guidelines.
The nation’s largest publicly funded family planning program is the California Medicaid family planning expansion,
Family Planning, Access, Care, and Treatment (Family
PACT). Family PACT reimburses on a fee-for-service basis for
direct clinical services to clients at or below 200% of the
Federal Poverty Level. Public sector Family PACT providers
can apply for Title X funding, a federal grant program administered by state health departments or regional agencies.
Title X-funded providers are required to adhere to clinical and
administrative guidelines as determined by the Federal Office
of Population Affairs.7 In an effort to expand access to family
planning services, the Family PACT provider network includes a broad range of public sector providers (nonprofit and
governmental) funded and not funded by Title X and private
sector providers who are not eligible for Title X funding.8
Family PACT program standards for clinical care include
adherence to national screening guidelines through routine
provider training and data feedback in the form of semiannual provider profiles on quality measures related to family
planning and STD care.9 Data feedback regularly informs all
clinician providers of relative performance over time and
compared with that of their peers. Provider profiles for Family
PACT providers since 2006 have included screening rates for
both younger and older women in an effort to improve adherence to the full set of CT screening guidelines. The profiles
have shown increasing trends or high levels of CT screening
for both young and older women by most providers. In 2009,
the CT screening rate for young women by Family PACT
providers was 71%, far higher than by the Medicaid program
in California (54%) and nationwide (56%) as reported in the
Healthcare Effectiveness Data and Information Set (HEDIS)
quality measures.9,10 Closer examination of provider-specific
rates, however, show variation in performance across providers and provider groups.
Similarly, Family PACT provider profile trends in CT
screening rates for women aged ‡ 26 years indicate that there
is variation in screening rates, with overall levels that are
consistently > 50%, indicating potential overtesting.9 High
levels of screening among older women may reflect higher
levels of sexual risk behaviors among women accessing care,
but this has not been systematically explored. There are few
data that describe how best practices in screening might vary
as a result of clinic or client population characteristics, although variation in CT HEDIS rates by region may reflect
differences in urban vs. rural access to reproductive healthcare services and, by extension, the relative size of clinic
populations served. Identifying provider characteristics that
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are associated with adherence to CT screening guidelines may
help inform targeted provider-specific interventions for STD
care quality improvement.
Provider characteristics, such as clinic structure and receipt
of Title X funding, a major source of funding for family planning services for low-income clients, may affect Family PACT
provider adherence to clinical guidelines. Title X providers in
Family PACT providers receive additional tools and technical
assistance for the provision of high-quality healthcare services.
Title X grantees are part of a network that coordinates quality
of care standards; ongoing monitoring of services is enabled
through standardized reporting of client use and clinical and
laboratory services.11 Title X follows (1) CDC guidelines for CT
screening practices and (2) the performance standards of the
Family Planning Councils of America, Inc., which specify annual CT screening of women £ 25 years of age as one of the
performance measures.12 Integration of STD prevention
strategies is further evidenced by Title X participation in the
CDC-funded Infertility Prevention Project effort to increase
access to CT screening and to monitor prevalence.2
Title X quality improvement efforts have a potentially large
impact within the Family PACT program. Although Title X
providers constitute < 20% of the Family PACT providers, they
serve nearly half of all Family PACT clients and higher proportions of adolescent and young adult clients. Title X providers
are located in communities with a high unmet need for reproductive health services and significant racial/ethnic health
disparities. However, it is not known to what extent differences
in screening rates among Title X clinics and non-Title X clinics
may be influenced by clinic size, racial/ethnic composition of
client populations served, or location in rural vs. urban areas.
Our study goal was to determine if Title X providers are
more likely to adhere to the national and program CT
screening guidelines compared to other Family PACT provider groups, after controlling for differences in clinic and
client demographic characteristics. Our study aims were to (1)
compare age-specific CT screening rates among three main
Family PACT provider groups (Title X, non-Title X public,
and private), (2) assess if rates for young female clients differed after adjusting for provider-level client sociodemographic confounders, and (3) compare the absolute
difference in screening rates for younger vs. older female clients by provider group.
Materials and Methods
We used a cross-sectional approach to analyze Family
PACT administrative data, including client enrollment, provider enrollment; and paid and denied claims for clinical,
laboratory, and pharmacy services. The client enrollment file
includes unique Health Access Program identifier, date
of birth, race/ethnicity, and ZIP code. The provider file
includes a unique identifier (national provider number),
provider location, and Medi-Cal provider type (public/
private/laboratory/pharmacy). The claims data use standardized Evaluation and Management, Healthcare Common
Procedure Coding System, and Common Procedural Terminology-4 code sets.
Inclusion criteria
All clinician providers enrolled in Family PACT who
served at least 20 female clients £ 25 years of age during
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calendar year 2009 were included in this analysis. This minimum value was chosen to create more stable provider-level
screening rates. Of the 2051 Family PACT providers serving at
least 1 < 26-year-old woman, 465 providers were excluded
(28% of private providers, 21% of non-Title X public providers, and 2% of Title X providers) because they served < 20
clients in the year.
Exclusion criteria
Because the CT screening occurs at the level of the clinician
provider, female clients were excluded from denominators for
screening rates if they had received only laboratory or pharmacy services during the study period.
Measures
Independent variables. Provider type is used to categorize providers by sector. Public sector providers include
community health centers, federally qualified health centers,
rural health clinics, Native American health centers, and local
health jurisdictions. Private sector providers comprise solo
and group practices. As the administrative and service delivery changes required by the Title X funding require time to
be implemented, only those providers that have received ‡ 3
years of Title X funding were classified as Title X providers for
this analysis. As only public sector providers are eligible for
Title X funding, provider sector and Title X status were
combined to create a three-category variable (provider
group): Title X public sector providers, non-Title X public
sector providers, and private sector providers.
Providers were further characterized according to urban
vs. rural location, the total number of Family PACT clients
served in 2009, and the proportion of the provider’s clients
who were African American. Continuous variables were
checked for normality, and data for variables with nonnormal
distributions, for example, client volume, were transformed to
the natural log to satisfy normality assumptions for statistical
testing where appropriate.
Dependent variable. The provider group-specific CT
screening rates were calculated as the proportion of women
who had received a claim for a CT test in the period 12 months
before and 7 days after the last date of Family PACT service in
2009.
Statistical analysis
Univariate analyses. CT screening rates were calculated
and analyzed separately for women £ 25 years of age and
those aged ‡ 26 by provider group. Client population characteristics were stratified in univariate analyses by provider
group.
Comparisons of proportions were made with the chisquare test, and comparisons of means by provider group
were made with analysis of variance (ANOVA), with statistical significance set at p < 0.05.
Bivariate associations for screening rates. We calculated
correlation coefficients for the dependent and independent
variables with separate analyses for Title X and provider
sector variables, respectively. All independent variables that
were significantly correlated with provider group CT
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screening rates for women £ 25 years were considered for
inclusion in the multivariable model. To check the assumption
of homogeneity of regression, bivariate regression plots for
client volume, urban/rural location, and percent African
American were plotted against CT screening rates for each
provider group.
Multivariable modeling of factors associated with screening rates. Analysis of covariance (ANCOVA) was used to
compare mean CT screening rates of women £ 25 by the threecategory provider group dependent variable (Title X, non-Title
X public sector, and private sector). A Bonferroni method with
alpha set at 0.10 tested each variable’s contribution to the
model.13 ANCOVA was employed to model provider CT
screening rates adjusted for covariates identified in the bivariate analysis. Levene’s method tested the assumption of homogeneity of variance among the provider groups on the
younger women’s CT screening rates and client volume. The
covariates in the final model were centered to assist with interpretation. Two estimates of the effect of provider group
were constructed: one comparing Title X providers to non-Title
X public sector providers and another comparing Title X providers to private sector providers. The estimates were constructed at the average values for the covariates, with the
exception of client volume, which was set at the 75th percentile.
Comparison of age-specific screening rates. The difference between CT screening rates for women £ 25 years of age
and those aged ‡ 26 by provider group was tested with a
paired sample t test. Statistical Analysis System 9.2 (Cary, NC)
was used for all analyses. The study protocol was reviewed
and approved by the University of California Committee on
Human Research and the California Department of Public
Health Committee for the Protection of Human Subjects.
Results
Provider characteristics
Over half of the providers (52%, n = 833 providers) were
from the private sector. Non-Title X public sector providers
comprised 29% (n = 461), and the remaining 18% (n = 274)
were Title X providers (Table 1). High proportions of Title X
and private sector providers were located in urban areas. Title
X providers served a higher average number of Family PACT
clients and a higher proportion of female clients who were
£ 25 years of age than did non-Title X providers and had a
higher percentage of clients who were African American than
did non-Title X providers.
Comparison of age-specific screening rates by provider
group. Table 2 compares the unadjusted CT screening rates
among women £ 25 years of age with the screening rates of
women ‡ 26 years of age for each provider group. Paired
sample t tests show that both private sector providers and
Title X providers tested older women at significantly lower
rates than younger women ( p < 0.001). However, the magnitude of difference in age-specific screening rates was negligible among the private sector providers (2.8%) but
substantial among Title X providers (10.9%). One-way ANOVA showed that unweighted CT screening rates among
women < age 26 differed significantly by provider group
p < 0.0001). Non-Title X public sector providers screened at a
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Table 1. Family Planning, Access, Care,
and Treatment Provider and Client Demographic
Characteristics by Provider Group, 2009
Provider group
Non-Title X
Characteristic

Title X Public Private
n = 274 n = 461 n = 833

% Urban locationa
Mean number clients serveda
(SD)
% Females age £ 25a
(SD)
% African American clients servedb
(SD)

84%
57%
92%
3544
713
698
(3522) (884)
(998)
53%
47%
42%
(19%) (18%) (13%)
7.7% 5.2%
5.1%
(9.7%) (10.9%) (11.3%)

Prepared by the California Department of Public Health.
a
p < 0.0001 for difference by provider group.
b
p = 0.002 for difference by provider group.
SD, standard deviation.

group. All independent variables were statistically significantly
associated with CT screening rates as well as the interaction
between client volume and provider group. Table 3 provides
the F statistics and p values for all the variables in the final
model. The R2 indicates that the variables in the final model
accounted for 16.4% of the variance in CT screening rates.
After controlling for rural vs. urban location, Family PACT
client volume, and percent African American, CT screening
rates among private sector providers were 6.9% higher than
that of Title X providers ( p < 0.0001). After controlling for the
same covariates, however, CT screening rates for females age
£ 25 years among Title X providers were 2.9% higher than that
of non-Title X public sector providers (t = 1.89), but this was
not statistically significant ( p = 0.059). The difference between
the CT screening rates of Title X and non-Title X public sector
providers increased as client volume increased. At the median
Title X client volume , the overall CT screening rate of Title X
providers was 4% higher than that of non-Title X public sector
providers ( p = 0.014).
Discussion

lower overall rate (54%) than both the private sector providers
and Title X providers (64% each).
Client volume was positively associated with CT screening
rates, meaning that providers serving more clients also tend to
have higher screening rates. The slopes for this relationship
were not equal across groups, however, which indicated a
significant interaction between client volume and provider
group ( p = 0.0172).
Multivariable analysis variable selection. Univariate
analysis of CT screening rates and log-transformed client
volume indicated that these variables were approximately
normally distributed, with no extreme outliers. Because of
consistently reported higher STD rates for African Americans
that may be associated with higher testing levels, we included
this variable in all analyses. Bivariate analysis of screening
rates indicated that the Pearson correlation coefficients for
client volume, percent African American, and rural vs. urban
location were statistically significant (data not shown).
Multivariable analysis results. The final ANCOVA model
included rural vs. urban location (urban), the log of the number
of Family PACT clients served (client volume), percentage of all
Family PACT clients whose race/ethnicity was reported as
African American (percent African American), and all the firstorder interactions of these independent variables with provider

Provider group differences in screening rates
for young women
This is the first study to show differences in adherence to
screening guidelines by family planning provider groups.
These differences persisted even after adjustment for provider
and client characteristics that might impact the level of CT
screening rates and bias comparisons. Whereas in the bivariate comparisons the screening rates among Title X and private
sector providers for women £ 25 years were similar, private
providers had higher screening rates compared with Title X
providers after controlling for key clinic population characteristics. It is encouraging that the high level of screening from
these two provider groups likely drives the overall high level
of CT screening in the Family PACT program.
Further impact of high screening levels may also be evident
by virtue of the high proportion of clients served by these
providers. Nevertheless, ongoing program efforts to reduce
missed opportunities are needed for increasing screening rates
among young women. These efforts may include implementing
innovative testing reminders for young clients and disseminating provider-specific screening data feedback. Ultimately,
higher levels of screening by these provider groups will enable
treatment of more asymptomatic infections and reduce ongoing
transmission among clients and their partners.
This analysis also showed that among providers who serve
a high volume of clients, Title X providers tend to have higher

Table 2. Family Planning, Access, Care, and Treatment Provider Age-Specific
Female Chlamydia Screening Rates by Provider Group, 2009
Age group
£ 25
Provider group
Private
Non-Title X public
Title X

‡ 26

N

Mean

SD

Mean

SD

Difference between
age group means

833
461
274

63.8%
54.3%
64.4%

(19.6%)
(15.9%)
(14.5%)

61.0%
55.0%
53.5%

(22.4%)
(18.2%)
(15.9%)

2.8%
- 0.6%
10.9%

Prepared by the California Department of Public Health.

Paired t test of age
group rate difference
t

p

5.15
- 0.99
10.92

< 0.001
0.325
< 0.001
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Table 3. Final Analysis of Covariance Model
for Provider Chlamydia Screening Rates
Among Females Aged £ 25 Years (n = 1568)
Characteristic
Provider group
Urban
Log client volume
% African American
Client volume–provider
group interaction

DF

F
value

Probability
>F

2
1
1
1
2

30.72
25.25
100.01
9.70
4.07

< 0.0001
< 0.0001
< 0.0001
0.0019
0.0172

Prepared by the California Department of Public Health.
DF, degrees of freedom.

screening rates than non-Title X public sector providers.
However, this relationship reverses among low-volume providers. The majority of Title X providers are high-volume;
nearly 75% of Title X providers fall above the 75th percentile
(1200 clients served annually). Thus, the behavior of largevolume Title X providers has a potentially large impact upon
the Family PACT program as a whole.
Potential overscreening of older women
We also found high screening rates for older women served
by private and non-Title X providers, suggesting either lack of
targeted screening or a high prevalence of high-risk older
women who warrant screening. These findings do not reflect
adherence to national recommendations to limit chlamydia
screening to women with selected risk factors. Overscreening
of women with low prevalence of disease causes unnecessary
costs to the healthcare system and is associated with treatment
of false positive results and emotional distress for clients.14 It
is possible that high rates of testing are due to higher rates of
visits to evaluate lower genital tract symptoms and high-risk
sexual behaviors among older clients seeking care. However,
evaluation of behavioral risk factors among older women
seen in California Family PACT settings indicates that prevalence of sexual risk behaviors and lower genital tract
symptoms is well below 50%.15,16 As a result, we would not
expect screening rates among older women to exceed 50%.
We also found little difference in age-specific screening
rates among non-Title X public providers, compared with a
10.9% difference for Title X providers. These findings suggest
a synergistic relationship between Title X and Family PACT
standards that results in higher adherence to CT screening
guidelines. Ongoing quality indicator measurement and accountability based on Family Planning Annual Report data
are reinforced by concurrent provider quality improvement
initiatives in Family PACT. As a result, Family PACT providers have achieved an impressive level of CT screening rates
in the younger age group compared to commercial and other
publicly funded programs in California, including non-Title X
Medi-Cal public providers, and nationwide.17–24 Additional
analysis provided here shows that only Title X providers were
screening older women at significantly lower rates compared
with those of younger women. This difference in provider
behavior may be attributable to the additional reinforcement
of screening guidelines throughout the Title X provider network. Differences in the degree of centralized provider quality oversight as well as billing practices among all three
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provider groups may partly explain the observed variations
in screening practices. Implementation of structural interventions to reduce overscreening among older women may
be effective, especially if tailored to the unique organizational
structure of and relationships with these three provider
groups. For example, changes to include reason for test on CT
test laboratory requisition forms (risk behaviors and symptoms) resulted in a 24% decrease in testing of older women in
San Francisco family planning clinics.25
Limitations
There were limitations to this analysis. First, use of claims
data may not reflect actual clinical practice and may underestimate the true screening rate, especially if test claims were
not submitted or testing was done outside the program. If
underascertainment of testing were more common in non-Title
X public providers, differences in screening rates would not be
reliable. Second, we did not have access to behavioral information for older women tested by non-Title X and private
providers. Higher screening rates for high-risk older women
may be justified, but we would expect correspondingly high
positivity. In a sample of Family PACT clients tested by Quest
Diagnostics, however, CT positivity among women aged ‡ 26
years has been consistently < 2%. Thus, it is unlikely that the
current levels of testing in this age group are justified.17
Conclusions
High overall CT screening rates among Family PACT providers likely reflect ongoing efforts to support best screening
practices among young women served by Title X and private
providers. However, high screening rates in Title X also likely
reflect the synergistic effect of clinical support resources from
two family planning programs. This may be the case when
interpreting differences in screening practices among older
women. To the extent that each Family PACT provider group
serves a distinctly different client population, it is necessary to
customize quality interventions to maximize effectiveness.
Both Title X and Family PACT programs synergistically provide resources for provider training and monitoring of quality
indicators, such as CT screening, to achieve quality reproductive healthcare while reducing unnecessary services.
Acknowledgments
This research was supported by the U.S. Department of
Health and Human Services, Office of Population Affairs
(DHHS-OPA), grant number 1FPRPA006051-01-00. All analyses, interpretations, and conclusions reached are those of the
University of California, San Francisco, and not DHHS-OPA.
Disclosure Statement
The authors do not acknowledge any commercial associations; therefore, no competing financial interests exist. The
authors have no conflicts of interest to report.
References
1. Centers for Disease Control and Prevention. Sexually
transmitted disease surveillance, 2009. Atlanta, GA: U.S.
Department of Health and Human Services, 2010.
2. Sexually transmitted disease surveillance 2009 supplement—
Chlamydia prevalence monitoring project annual report. U.S.

842

3.

4.
5.

6.

7.

8.

9.

10.

11.

12.

13.
14.
15.

CHOW ET AL.
Department of Health and Human Services, 2010. Available
at www.cdc.gov/std/Chlamydia2009/default.htm Accessed
April 26, 2011.
Westrom L, Joesoef R, Reynolds G, Hagdu A, Thompson SE.
Pelvic inflammatory disease and fertility. A cohort study of
1,844 women with laparoscopically verified disease and 657
control women with normal laparoscopic results. Sex
Transm Dis 1992;19:185–192.
Westrom LV. Sexually transmitted diseases and infertility.
Sex Transm Dis 1994;21(Suppl 2):S32–37.
U.S. Preventive Services Task Force. Screening for chlamydial infection: U.S. Preventive Services Task Force recommendation statement. Ann Intern Med 2007;147:128–133.
Centers for Disease Control and Prevention. Sexually
transmitted diseases treatment guidelines, 2010. MMWR
2010;59 (N0. RR-12):44–45.
Butler AS, Clayton EW, eds. A review of the HHS family
planning program Washington, DC: National Academies
Press, 2009.
Family PACT annual report fiscal year 2008/2009. Available
at www.familypact.org/Files/Provider/Research%20Reports/
FamPACT_AnnualReport_FY0809_2010-0901.pdf Accessed
May 4, 2011.
Family PACT program-wide profile, 2011. Available at
www.familypact.org/Files/Provider/Provider %20Profiles/
2011-0425_Aggregate_Web508_1101.pdf Accessed May 4, 2011.
Centers for Disease Control and Prevention. Chlamydia
screening among sexually active young female enrollees of
health plans—United States, 2000–2007. MMWR 2009;58:
362–365.
Gold R, Sonfield, A, Richards, CL, Frost, JJ. Next steps for
America’s family planning program: Leveraging the potential of Medicaid and Title X in an evolving health care system. New York: Guttmacher Institute, 2009.
Family Planning Councils of America. Performance measure
system. Available at www.fpcai.org/pms.html Accessed June
27, 2011.
Holm S. A simple sequentially rejective multiple test procedure. Scand J Stat 1979;6:65–70.
Grimes DA, Schulz KF. Uses and abuses of screening tests.
Lancet 2002;359:881–884.
Howard HCJ, Bauer HM, Deal M, Samoff E, Bolan G.
Identification of CT-associated risk factors in females over
age 20 seeking family planning services in CA: Implications
for CT screening recommendations in low prevalence populations. CDC National STD Prevention Conference, Jacksonville, FL, 2006.

16. Quality of care in Family PACT: Findings from the 2007
Medical Record Review, 2009. Available at www.family
pact.org/Files/P_MRR20090225.pdf Accessed May 4, 2011.
17. Family PACT annual report fiscal year 2009/2010. Available
at www.familypact.org/Files/Provider/Research%20Reports/
2011-0725_FamPACT2011AR_508.pdf Accessed August 14,
2011.
18. Guy RJ, Ali H, Liu B, et al. Efficacy of interventions to increase the uptake of chlamydia testing in primary care: A
systematic review. BMC Infect Dis 2011;11:211.
19. Hoover K, Tao G, Kent C. Low rates of both asymptomatic
chlamydia screening and diagnostic testing of women in US
outpatient clinics. Obstet Gynecol 2008;112:891–898.
20. Hoover K, Tao G. Missed opportunities for chlamydia
screening of young women in the United States. Obstet
Gynecol 2008;111:1097–1102.
21. Tao G, Tian LH, Peterman TA. Estimating chlamydia
screening rates by using reported sexually transmitted disease tests for sexually active women aged 16 to 25 years in
the United States. Sex Transm Dis 2007;34:180–182.
22. Huppert JS, Goodman E, Khoury J, Slap G. Sexually transmitted infection testing and screening in hospital-based primary care visits by women. Obstet Gynecol 2005;105:390–396.
23. Fiscus LC, Ford CA, Miller WC. Infrequency of sexually
transmitted disease screening among sexually experienced
U.S. female adolescents. Perspect Sex Reprod Health
2004;36:233–238.
24. Shafer MA, Tebb KP, Pantell RH, et al. Effect of a clinical
practice improvement intervention on chlamydial screening
among adolescent girls. JAMA 2002;288:2846–2852.
25. Bernstein KT, Marcus JL, Snell A, Liska S, Rauch L, Philip SS.
Reduction in unnecessary chlamydia screening among older
women at Title X-funded family planning sites following a
structural intervention—San Francisco, 2009. Sex Transm
Dis 2009;38:127–129.

Address correspondence to:
Joan M. Chow, M.P.H., DrPH
Surveillance and Epidemiology Section
Sexually Transmitted Disease Control Branch
Division of Communicable Disease Control
Center for Infectious Diseases
California Department of Public Health
850 Marina Bay Parkway, Building P, 2nd Floor
Richmond, CA 94804
E-mail: joan.chow@cdph.ca.gov

