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Abstract
Objective—To investigate whether the 2006 American Society for Colposcopy and Cervical
Pathology guidelines for conservative management of minimally abnormal Pap tests (atypical
squamous cells of undetermined significance human papillomavirus positive and low-grade
squamous intraepithelial lesions) and moderate dysplasia (cervical intraepithelial neoplasia 2) in
adolescents: 1) resulted in fewer colposcopies and loop electrosurgical excision procedures
(LEEP) in adolescents; or 2) resulted in unintended management changes in older age groups.

Methods—We analyzed data from 1,806 women aged 18 and older attending one of six
community health centers who were diagnosed with abnormal Pap tests between 1/1/2004–
12/31/2008. We used multivariable logistic regression to examine management differences in
women with minimally abnormal Pap tests prior to and after guideline changes. Variables
included date of abnormality, site of care, race or ethnicity, language, and insurance type. We used
Fisher exact tests to examine rates of LEEP in patients with moderate dysplasia prior to and after
guideline publication.

Results—Among 206 women aged 18–20, rates of colposcopy after a minimally abnormal Pap
test decreased from 78% (n=102) to 45% (n=34) after guideline changes (p<0.001). Colposcopy
among women over age 21 (n=1542) remained unchanged (greater than 90%). Multivariable
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logistic regression indicated that both date of abnormality and site of care were associated with
colposcopy referral. After guideline changes, management of moderate dysplasia with LEEP in
women aged 18–23 decreased from 55% to 18% (p=0.04); rates remained stable in women ages
24 and over (70% vs. 74%) (p=0.72).

Conclusion—Health care providers quickly adopted new conservative management guidelines
for low-income, minority adolescents which may reduce preterm deliveries in these high-risk
populations.

Introduction
Although persistent human papillomavirus (HPV) infection causes nearly all cases of
cervical dysplasia and cervical cancer (1), many mild and moderate dysplasias resolve
without treatment in adolescent women (2–4). Prior to 2007, excision of moderate dysplasia
was recommended for all women (5). However, excisional procedures such as Loop
Electrosurgical Excision Procedures (LEEP), have been linked to adverse obstetrical
outcomes including preterm delivery and preterm premature rupture of membranes (6, 7).
These risks may be compounded in low-income and minority women, who have higher rates
of both HPV infection and preterm delivery than the general population (8–10). In light of
the evidence showing high rates of regression of cervical dysplasia in adolescents and
increased risks of adverse obstetric outcomes after loop electrosurgical excision procedures
(LEEP), the American Society for Colposcopy and Cervical Pathology published new
clinical practice guidelines in 2006 recommending repeat Pap testing instead of colposcopy
for females under 21 years old with minimally abnormal Pap tests, and repeat colposcopy
instead of excisional procedures (LEEP) for management of moderate dysplasia (11).

Prior research indicated poor health care provider adherence with published guidelines in the
area of cervical cancer screening (12, 13). Using a database that captured the follow-up of
abnormal Pap tests in women aged 18 and over in six independent community health centers
between 2004 and 2008, we investigated whether conservative management
recommendations in the 2006 American Society of Colposcopy and Cervical Pathology
consensus guidelines (11, 14) resulted in less aggressive management of minimally
abnormal Pap tests and moderate dysplasia in adolescent women, and whether the guidelines
had unintended management consequences in older age groups.

Materials and Methods
Study Design

Our study is a secondary data analysis of the Boston Patient Navigation Research Program.
The Patient Navigation Research Program was a multi-site national trial that evaluated the
effects of patient navigation, defined as providing support and guidance to vulnerable
persons with cancer or abnormal cancer screening tests, on timeliness and quality of care
received. The Boston Patient Navigation Research Program is a community-based
intervention implemented at six of Boston’s neighborhood community health centers which
serve a population of approximately 50,000 low-income and minority women ages 18 and
over (17, 18). Eligible participants for the cervical cancer screening arm of the Boston
Patient Navigation Research Program, which constituted the total subject pool for the
current study, included non-pregnant women 18 years of age and older with a cervical
cancer screening abnormality at one of the participating community health centers. Patient
charts were reviewed up until the point where participants reached a definitive diagnosis of
cancer or non-cancer or were lost to follow-up. Patient and clinic data were collected from
electronic medical records between January 1, 2004 and December 31, 2008. New
recommendations regarding the management of abnormal Pap tests were published in
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October 2007, midway through the Boston Patient Navigator Research program study
period, creating the opportunity for a natural experiment comparing management prior to
new guidelines (1/1/2004–10/31/2007) to management after the publication of new
guidelines (11/1/2007–1/1/2009). This study was approved by the Boston University School
of Medicine Institutional Review Board.

Data collection
Patient race and ethnicity were collected at the time of clinical registration. For those with
missing race and ethnicity, race was imputed using language and birth country using a cross-
tab table in SAS. Five race/ethnicity mutually exclusive categories were used: White, Black,
Hispanic, Asian, and Other. Patient age was collected from the medical record at the time of
abnormal Pap test and reported in years. Patient language was collected at the time of
clinical registration. For those missing language, these data were pulled from the text of
participant’s medical records. Insurance status was collected at the time of registration.
Three insurance categories were used in analyses: public, private, and uninsured. The index
abnormality for each patient was defined as the abnormal cervical cancer screening test that
made the patient eligible for the study, and included minimally abnormal Pap tests (atypical
squamous cells of undetermined significance (ASC-US) positive for HPV infection: ASC-
US HPV+ and low-grade squamous intraepithelial lesion (LSIL) as well as high-grade
squamous intraepithelial lesions (HSIL). Data were collected during two distinct time
periods: 1/1/04–12/31/05 and 1/1/07–12/31/08. The first time period represents baseline data
collection and the second represents the intervention portion of the patient navigation study.
The patient navigation intervention did not seek to address whether or not health care
providers adhered to new guidelines.

Data analysis
We examined 1) whether management of women aged 18–20 with minimally abnormal Pap
tests (ASC-US HPV+ and LSIL) changed in response to new guidelines, specifically
whether they were more likely to receive repeat Pap tests instead of colposcopy after
guideline changes (defined as before or after 10/31/2007); 2) whether management of
women ages 21 and over with minimally abnormal Pap tests (ASC-US HPV+ and LSIL)
was inadvertently affected by the guidelines, specifically whether they were also more likely
to be managed with repeat Pap test instead of colposcopy; 3) whether management of
women ages 18–20 with moderate dysplasia (Cervical Intraepithelial Neoplasia grade 2:
CIN2) changed in response to new guidelines, specifically whether they were more likely to
be managed with repeat colposcopy instead of excisional procedures (LEEP); and 4)
whether management of women ages 21 and over with moderate dysplasia (CIN2) was
inadvertently affected by new guidelines, specifically whether they were also more likely to
be managed with repeat colposcopy instead of excisional procedures (LEEP). To examine
the outcomes related to the management of minimally abnormal Pap tests (ASC-US HPV+
and LSIL), patients were stratified by age into three groups: age 18–20, age 21–25, and age
26 and over. Within each age strata, we first performed univariable analyses to determine
the relationships between socio-demographic and clinic characteristics of subjects and their
receipt of repeat Pap test or colposcopy. Due to the clinical site differences suggested in
univariable analyses, we used multivariable logistic regression to examine adjusted effects
of the guidelines, patient characteristics, and clinic differences on study outcome. All
variables were considered for inclusion in multivariable models. In addition, generalized
estimating equation analysis was performed to estimate the effect of patient-level
characteristics on adherence to guideline change while controlling for the clustering effect of
clinical site of care.
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To assess the outcomes related to the management of moderate dysplasia (CIN2), we
analyzed differences in the completion of excisional procedures (LEEP) prior to and after
guideline changes using the Fisher exact and Chi squared tests. Although guidelines
recommend repeat colposcopy for women with moderate dysplasia (CIN2) under age 21 and
excisional procedures (LEEP) for women ages 21 and over, literature on regression of
lesions includes women up through age 25(6, 7), and some health care providers may choose
to defer excisional procedures (LEEP) in nulliparous patients over age 21. Therefore, we
performed separate analyses on women ages 18–20, 21–23, 24–25, and 26 and over. We
found similar changes in the rates of excisional procedures (LEEP) prior to and after new
guidelines in the 18–20 and 21–23 age groups, but different management patterns in women
over age 23. Because of similar management outcomes, women ages 18–23 were compared
to women ages 24 and over in the final analysis. Analyses were conducted with SAS 9.3.

Results
A total of 1806 women were included in the analysis; 264 (15%) were aged 18–20, and 1542
aged 21 and over. Demographic characteristics prior to and after guideline changes were
similar with the exception of a larger proportion of 18–20 year old patients prior to the
guideline changes (15% vs. 13%), and a larger proportion of patients from smaller health
centers prior to the guideline changes (17% vs. 7% from Health Center F) (Table 1).

Analysis of the management of minimally abnormal Pap tests (ASC-US HPV+ and LSIL) in
women under age 21 revealed that most health care providers adopted the new guidelines.
Prior to guideline changes, 78% of young women with minimally abnormal Pap tests (ASC-
US HPV+ and LSIL) underwent colposcopy, compared with 45% after guideline changes.
Multivariable logistic regression demonstrated a 10-fold increase in the likelihood of
receiving a repeat Pap test instead of colposcopy after guideline changes (p<0.001) (See
Table 2). Other factors associated with management of minimally abnormal Pap tests (ASC-
US HPV+ and LSIL) in women ages 18–20 included clinical site, with patients attending
Health Centers A and D being less likely to receive a repeat Pap test than those attending
Health Center B. Women who spoke Spanish or were of Latina ethnicity were less likely to
receive repeat Pap tests in univariable analyses, but not in multivariable analyses; 50% of
Latina patients attended health centers with lower guideline adherence (A and D).
Assignment to the control or intervention arm of the patient navigation study was not
associated with guideline adherence. The clustering analysis using generalized estimating
equations controlling for clinical site of care showed similar results, with a significant
increase in likelihood of receiving a Pap test instead of colposcopy following guideline
change (OR, 6.09; CI 2.72–13.65). No patient characteristics were found to have an effect
on receiving a Pap test before or after guideline change in the analysis using generalized
estimating equations.

We performed analyses of women ages 21-25 (n=532) and 26 and over (n=702) with the
goal of estimating whether guidelines had unintended effects among adult women, and
found no difference in the management of minimally abnormal Pap tests (ASC-US HPV+
and LSIL) prior to and after guideline changes. Among 21–25 year-olds, rates of colposcopy
were 96% and 93% (p=0.22) prior to and after guidelines; rates for women aged 26 and
older were 95% and 95%, respectively (p=0.88). Consistent with these stable, high rates of
colposcopy, no demographic or clinical factors significantly predicted management with
respect to date of guideline publication in multivariable analyses of these age groups.

To determine the effects of guideline changes on the management of moderate dysplasia
(CIN2) in young women, we examined the management of all cases of moderate dysplasia
(CIN2) in our dataset (n=128). Among 18–20 year olds, 6 of 16 (38%) underwent excisional
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procedures (LEEP) when the initial abnormal Pap test occurred prior to guideline changes,
compared with 0 of 3 after guideline changes (p=0.52). Among 21–23 year olds, 17 of 26
(65%) underwent excisional procedures (LEEP) when the initial abnormal Pap test occurred
prior to guideline change, compared with 2 of 8 (25%), after guideline changes (p=0.10). No
change was seen in women ages 24 and over: 31 of 44 (70%) underwent excisional
diagnostic procedure (LEEP) prior to guideline changes compared with 23 of 31 (74%) after
guideline changes (p=0.72). Because women aged 18–20 and 21–23 were managed
similarly, we combined these age groups in our analysis of excisional procedures (LEEP)
completion. Fisher exact analysis of women aged 18–23 revealed a significant decrease in
the number of excisional procedures (LEEP)s performed, from 55% prior to guideline
changes to 18% after guideline changes (p=0.04) (Figure 1).

Discussion
We used data from six community health centers serving over 50,000 low-income and
minority women to determine health care provider adherence to the 2006 American Society
for Colposcopy and Cervical Pathology guidelines for conservative management of
minimally abnormal Pap tests (ASC-US HPV+ and LSIL) and moderate dysplasia (CIN2) in
young women. We observed an overall decrease in the performance of colposcopies in 18–
20 year old women with minimally abnormal Pap tests and reduced numbers of excisional
procedures in 18–23 year old women with moderate dysplasia after publication of the
guidelines. These findings show that the new guidelines were sufficient to change clinical
practices among this cohort of health care providers serving an urban population of low-
income and minority women.

Existing literature highlights reasons why these guidelines may have been rapidly adopted.
First, clinical practice guidelines that are based on clear scientific evidence are more adhered
to by health care providers (19, 20), and a robust literature accumulating over more than a
decade indicated both high rates of regression of HPV infection and moderate dysplasia
(CIN2) in young women (5–7), as well as clear obstetric harms from treatment of cervical
dysplasia with excisional procedures(9, 21). These findings were highlighted in medical
journals and at national meetings including the American Society of Colposcopy and
Cervical Pathology and the American Congress of Obstetricians and Gynecologists prior to
publication of the final consensus guidelines, thus health care providers may have been
aware of the science underlying the guideline changes. In fact, our data indicated that some
adolescents received repeat Pap tests for minimally abnormal Pap tests (ASC-US HPV+ and
LSIL) and colposcopy for moderate dysplasia (CIN2) prior to publication of guidelines.
Another reason for rapid adoption of guidelines may reflect the medical mantra “first, do no
harm.” To avoid harming patients, many health care providers rapidly stop practices that are
associated with negative outcomes, a prominent example being the dramatic decrease in use
of post-menopausal hormone therapy after publication of the results of the Women’s Health
Initiative (22, 23). Therefore, clinicians aware of the obstetric complications associated with
excisional procedures (LEEP and cold knife cone) may have been eager to adopt guidelines
published with the intent of avoiding these potentially harmful procedures in young women.

Multivariable analysis revealed that site of care impacted the management of minimally
abnormal Pap tests (ASC-US HPV+ and LSIL), with women attending Health Centers A
and D being more likely to receive colposcopy instead of repeat Pap testing than women at
Health Center B. Differences in practice have been noted at the regional, local, and
individual health care provider level (24–26), and a combination of individual and clinical
systems factors may have played a role in guideline adoption in this case. While the design
of this study did not specifically examine system factors within health centers or individual
health care provider factors that may have contributed to early or late adoption of guidelines,
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individual health care provider factors seem to be most prominent based on the workflow
related to abnormal Pap test management in these clinical sites. The six clinical sites
encompassed 17 separate practices (pediatrics, family medicine, and internal medicine) in
which 108 health care providers provided primary care including Pap testing during the
study period. In 16 of these practices, abnormal Pap test results were routed directly back to
the health care provider who ordered the Pap test, and that individual made the
recommendation for colposcopy or repeat Pap test. Only one practice had a referral clinician
who triaged all abnormal results. When patients with abnormal Pap tests were diagnosed
with moderate dysplasia (CIN2) via colposcopic biopsy, the decision to perform a repeat
colposcopy or an excisional procedure (LEEP) was made on an individual basis by the
health care provider who had taken the biopsy.

This study has several limitations related to the use of retrospective data from electronic
medical records. We accessed data related to the health care providers’ documentation in the
patient’s medical chart and procedures ordered, but we do not know the extent of health care
provider-patient discussion around management options, nor the degree to which patient
preference influenced therapeutic choices. We also did not collect data on patient
characteristics that may have influenced the decision to perform an invasive procedure, such
as a prior history of abnormal Pap tests, HIV infection, or prior non-compliance with
recommended follow-up. In addition, the influence of clinical site on the management of
abnormal Pap tests could have reflected health center policy, health care provider education,
or provider or patient attitudes, factors that could be explored in future research.

New guidelines for conservative management of minimally abnormal Pap tests and
moderate cervical dysplasia in adolescents were quickly adopted among this group of
community health centers serving low-income, urban populations. If this trend is observed
nationwide, the resulting decrease in excisional procedures (LEEP) may reduce racial
disparities in preterm deliveries in the future.
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Figure 1.
The rate of loop electrosurgical excision procedures (LEEP) among women ages 18–23
years with moderate dysplasia (cervical intraepithelial neoplasia [CIN]2) decreased after
guideline changes; no decrease was seen among older women. *P=.04.
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Table 1

Demographics of Patients Whose Abnormal Pap Test Occurred Prior to or After the Release of New
Guidelines

Characteristics Preguideline
n=1085

Postguideline n=721 Chi-Square

n (%) n (%) P

Age group, years 0.007*

18–20 169 (15) 95 (13)

21–25 408 (38) 234 (33)

26+ 508 (47) 392 (54)

Race or ethnicity 0.08

Hispanic 321 (30) 233 (32)

Black 377 (35) 222 (31)

White 307 (28) 226 (31)

Other 80 (7) 40 (6)

Language 0.23

English 768 (71) 518 (72)

Spanish 188 (17) 135 (19)

Other 129 (12) 68 (9)

Index abnormality 0.11

LSIL 992 (91) 674 (93)

HSIL 93 (9) 47 (7)

Insurance status 0.06

Uninsured 343 (32) 194 (27)

Public 395 (36) 296 (41)

Private 347 (32) 231 (32)

Clinical site [lt]0.01*

A 250 (23) 216 (30)

B 254 (24) 161 (22)

C 69 (6) 41 (6)

D 118 (11) 94 (13)

E 209 (19) 161 (22)

F 185 (17) 48 (7)

*
Some observed differences may be due to differences in data collection: data collected in 2004–2005 (baseline and feasibility study) included all

patients with high grade lesions and a random selection of patients with low grade lesions, while data from 2007–2008 (intervention) included all
patients with abnormal Pap tests.
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