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Abstract
Objectives—In December 2009, the American Congress of Obstetricians and Gynecologists
(ACOG) recommended that women under 21 years old should not receive cervical cancer
screening (Pap tests) or HPV tests. This study examined whether clinicians stopped administering
Pap and HPV tests among women less than 21 years of age after new ACOG guidelines were
issued.

Study Design—This study was a retrospective secondary data analysis of administrative claims
data that included insurance enrollees from across the US that examined the frequency of Pap tests
and HPV tests among 178,898 non-immunocompromised females 12–20 years old who had a paid
claim for a well-woman visit in 2008, 2009, or 2010. Young women with well-woman exams in
each observed year were examined longitudinally to determine whether past diagnoses of cervical
cell abnormalities accounted for Pap testing in 2010.

Results—The proportion of women less than 21 years old that received a Pap test as part of her
well-woman exam dropped from 77% in 2008 and 2009 to 57% by December of 2010, while HPV
testing remained stable across time. A diagnosis of cervical cell abnormalities in 2009 was
associated with Pap testing in 2010. However, a previous Pap test was more strongly associated
with a Pap test in 2010.
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Conclusions—These data show that some physicians are adjusting their practices among young
women according to ACOG guidelines, but Pap and HPV testing among insured women less than
21 years of age still remains unnecessarily high.
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Background
In 2009, the American Congress of Obstetricians and Gynecologists (ACOG) recommended
that Papanicolaou (Pap) and human papillomavirus (HPV) testing not be performed in
young women before they reach 21 years of age.1 Previous guidelines recommended that
young women should receive a Pap test 3 years after sexual initiation, or at age 21,
whichever came first.2 New recommendations in 2009 were made because precancerous
cervical cells have been found to regress more often among adolescents compared to adult
women with low-grade squamous intraepithelial lesions (LSIL), cervical intraepithelial
neoplasia (CIN) I, and CIN II regressing among young women in most cases within 6
months to 3 years.3–5 Thus, use of Pap tests in this population may lead to unnecessary
treatment of conditions that would spontaneously resolve if left untreated. Furthermore,
there is evidence that some procedures used to treat precancerous lesions may lead to long
term problems such as low birth weight infants, preterm premature rupture of the
membranes, and difficulties with carrying a pregnancy fully to term.6–12 Diagnosis of a
precancerous lesion or sexually transmitted infection, such as HPV, may also cause
unnecessary psychological distress and increased concern among teenage patients.13–16

ACOG also recommends that if a Pap test has previously been done and low-grade
abnormalities have been detected, conservative observational management should be the
course of action among young women, with annual Pap tests to monitor possible
progression.17 For adolescents with high-grade squamous intraepithelial lesions (HSIL),
colposcopic evaluation with endocervical assessment is recommended every 6 months if
they have not been diagnosed with CIN II or III by biopsy.1, 17 An excisional diagnostic
procedure should only be performed for HSIL that persists for at least 24 months.17 In
addition, guidelines state that HPV tests should not be administered in women <21 years
old. However, if HPV tests are inadvertently performed in this group, the results should not
affect management since HPV infections are common in young women, and may not cause
the development of HSIL.1

Although the recommendations regarding initiation of Pap testing were published almost 3
years ago, it is unknown to what extent physicians are adhering to these new guidelines. The
purpose of this study was to determine whether physicians adopted ACOG Pap testing and
HPV testing guidelines in females <21 years of age. We also examined whether
inappropriate Pap testing in 2010 resulted from previous diagnoses of cervical cell
abnormalities among females (<21 in 2010) who had well-woman exams during each of the
three years of the study.

Methods
For this study, we used administrative claims records from a private health insurance
provider with plans available across the US. The dataset that was used represents more than
45 million individuals who were enrolled between 2000 and 2010, and who had at least one
medical claim. Records were obtained from a claims dataset called Clinformatics for
DataMart affiliated with OptumInsight. Demographic and socioeconomic information were
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not available for individual enrollees in this dataset.18 These records were examined for
females that had well-woman exams between 2008 and 2010. A total of 179,684 individual
cases were identified who had a well-woman exam using the International Classification of
Diseases-9th edition (ICD-9) code V72.31, and who were between 12 and 20 years old
during the year their exam occurred. Of these females, 786 had an ICD-9 code indicating
they were immunocompromised, or had conditions that are associated with a compromised
immune system, including: HIV positive, immune deficiencies, leukocytopenia,
hemophagocytic syndrome, and neutropenia, (ICD-9 codes 042, 043, 044, V08, 795.71,
279.3, 279.0, 279.1, 279.2, 288.50, 288.4, 288.00, 288.5, 288.09; Figure 1).
Immunocompromised cases were excluded from further analyses because ACOG
recommends that these individuals should be screened for cervical cancer at a younger age
due to their increased risk of developing malignancies. The remaining 178,898 females had
a total of 221,580 well-woman encounters between 2008 and 2010. The University of Texas
Institutional Review Board exempted this study from full review.

ICD-9, Healthcare Common Procedure Coding System (HCPCS), and Current Procedural
Terminology (CPT) codes for Pap smears (V72.32, V76.2, V76.47, P3000, G0123, G0124,
G0141, G0143, G0144, G0145, 88141–88143, 88147, 88148, 88155, 88164, 88165, and
88174) indicated the receipt of a Pap smear among females who had a record of a well-
woman exam. HPV testing was identified using an ICD-9 code (V73.81) and CPT codes
(87620–87622). Colposcopies, (CPT codes 56820, 56821, 57420, 57421, 57452, 47454,
57455, 57456, 57460, 57461)and conizations (CPT code 57520), or loop electrosurgical
excision procedures (LEEP; CPT codes 57460, 57522, 57461) were also examined. To
determine the occurrence of cervical dysplasia and other related conditions among the
subjects in this study, ICD-9 codes indicating that they had the following conditions were
examined: high grade HPV DNA (795.05), atypical glandular cells (795.00), cervical
dysplasia (633.10), atypical squamous cells of undetermined significance (ASCUS; 795.01),
atypical squamous cells of undetermined significance, cannot exclude high grade (ASCH;
795.02), LSIL (795.03), HSIL (795.04), CIN I-III (622.11, 622.12, 233.1), and malignant
neoplasm of the cervix (180.1, 180.8).

Statistical Analyses
The proportion of young females who received a Pap smear, HPV DNA test, colposcopy, or
conization/LEEP as part of their well-woman exam was examined for 2008, 2009, and 2010.
Fisher’s exact tests were used for one-way comparisons of reductions in Pap tests, HPV
tests, colposcopy procedures, conizations/LEEPs, and diagnoses of cervical cell
abnormalities between 2008 and 2009 as well as between 2009 and 2010. These tests were
used to determine whether proportions in subsequent years were significantly lower than in
the previous year.

The proportion of females who had an ICD-9 diagnosis for the following conditions as part
of their well-woman exam, and as a result of a Pap test during the respective year was also
determined: high-risk HPV DNA, those with any diagnosis of abnormal cervical cells,
atypical glandular cells, cervical dysplasia, ASCUS, ASCH, LSIL, HSIL, CIN I-CIN III, and
malignant neoplasm of the cervix. The proportion of females who received a Pap smear as
part of their well-woman exam was plotted across time by month. The proportion of young
women who received an HPV test, an HPV test and a Pap test, as well as an HPV test
without a Pap test were plotted by month for the three years included in the study.
Multivariate binary logistic regression was used to examine the association between a
previous diagnosis of cervical cell abnormalities and a Pap test in 2010 among young
females who had a well-woman exam in 2008, 2009, and 2010 (n=5,294). This model
controlled for age in 2010, having a Pap test in 2008 or 2009, HPV test given in 2008 or
2009, and the presence of high-risk HPV DNA in 2008 or 2009.
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Results
The mean age of young women in the 2008 sample was 18.4 years, and was 18.5 years old
in both 2009 and 2010. Age distribution was the same for each year of observation, where
5% of the sample was 12–15 years, 25% was <18 years, and 50% were 19–20 years old.
These young women lived in the U.S. with a higher proportion living in the South, followed
by the Midwest, Southwest, and Mid-Atlantic states (TABLE 1). Providers working at a
facility, such as a hospital or clinic, provided the majority of the well-woman exams that
were included in the dataset. The proportion of young women who received Pap tests,
colposcopies, or conization/LEEPs decreased between 2008 and 2009, and again between
2009 and 2010. An increase in the number of HPV tests performed was observed between
2008 and 2009 (p<0.01). However, after ACOG guidelines were issued at the end of 2009, a
decrease in HPV tests between 2009 and 2010 as a proportion of women who received well-
woman exams was observed.

Analyses also tested whether HPV tests, colposcopies, and conization/LEEPs decreased as a
proportion of women who also received Pap tests. Chi-square analyses revealed that there
were no significant differences in the proportion of colposcopies that were received among
women who also had a Pap test (p>0.05). A decrease in conizations/LEEPs between 2008
and 2009 (p<0.001) and between 2009 and 2010 (p<0.001) among those who also received
Pap tests was observed.

Two percent of young females who had well-woman exams received a diagnosis of high-
risk HPV DNA during each year of the study (TABLE 2). Of females who had a HPV test
during the current or previous year, 12% were diagnosed with high risk HPV DNA in 2009
and 11% were diagnosed in 2010. Among the entire sample, the proportion of young women
with a diagnosis of any type of cervical cell abnormalities decreased between 2008 and 2010
(p<0.001). However, among young women who received a Pap test, the proportion who
received a diagnosis of any type of cervical cell abnormalities remained stable between 2008
and 2009 (p>0.05) and increased between 2009 and 2010 (p<0.01). Of those who received a
Pap test, a small proportion was diagnosed with CIN III in the observation period. In this
data, there was one diagnosis code for a malignant neoplasm between 2008 and 2010, but
upon further investigation of that case, the diagnosis could not be confirmed because there
were no follow-up codes that would indicate treatment of a malignancy.

The proportion of females who received a Pap smear as part of their well-woman exam
remained stable between January 2008 and October 2009, when the proportion began to
decrease (FIGURE 1). In December 2010, the proportion of the sample who received a Pap
smear had dropped to 57%, compared to an average of 76.8% who received a Pap smear as
part of their well-woman visit between January of 2008 and October of 2009. The
proportion of cases who received an HPV test out of those who received a Pap test increased
in frequency between 2008 (mean=16%) and 2009 (mean=17%; p<0.001) as well as
between 2009 and 2010 (mean=19.3%; p<0.001) (FIGURE 2), and increased compared to
the proportion who received an HPV test among the entire sample. The proportion that
received an HPV test, but not a Pap smear, was low across all years examined (mean=1.2%,
range 0.71–2.37%).

Among young women who had a well-woman exam in 2008, 2009, and 2010 (n=5,310), the
diagnosis of abnormal cervical cells in 2009 was associated with an increased likelihood of
receiving a Pap test in 2010 (TABLE 3). Females with a diagnosis of abnormal cervical cells
in 2008, however, were not more likely to receive a Pap test than those who had not had a
diagnosis of abnormal cervical cells. Females who had previously received a Pap smear in
2008 or 2009 were more likely to receive a Pap smear in 2010 than those who had not
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previously received a Pap smear. Young females were also more likely to have had a Pap
smear in 2010 if they had been tested for HPV in 2008 or 2009, but were not more likely to
have a Pap smear in 2010 if they had been diagnosed with a high-risk HPV DNA type.

Comment
Our findings show that a high proportion of insured young females (<21 years of age) are
still receiving Pap tests and HPV tests as part of their well-woman exams, even though
ACOG guidelines state that they are not needed. Further, diagnoses of cervical cell
abnormalities in 2009 were only weakly associated with Pap testing in 2010, while previous
Pap tests were strongly associated with 2010 Pap tests. In contrast to the declining
proportion of Pap tests that were performed in 2010, the proportion of young women who
received HPV testing remained steady across time. Moreover, HPV testing actually
increased among young females who received a Pap smear. Inappropriate HPV testing has
been found to be common among providers that offer cervical cancer screening, including
60% of health care providers who admitted to co-testing for HPV among women <30 years
old in another study.19 It is unknown why HPV testing was performed among these young
women, as it has never been recommended for by ACOG for those <21 years old, with the
possible exception of those diagnosed with ASCUS, according to early guidelines.2 These
high rates of inappropriate screening increase the costs of healthcare, as well as increase the
risk of causing psychological distress among young female patients.13–15

A decrease in colposcopies was observed among young women between 2008 and 2010,
although it was not significant among those who also had a Pap test. This indicates that Pap
tests may lead to further diagnostic tests among young women. However, our results also
demonstrated a decrease in the proportion of young women who received a conization or
LEEP across the observed time period, including those who also received Pap testing. This
was an encouraging finding as the main purpose of the new ACOG recommendation was to
reduce the number of potentially harmful procedures performed on young women. This
finding also suggests that although providers may still be performing Pap tests on young
women, they are taking a more conservative approach when they discover abnormal
findings, since cervical cell abnormalities were observed to be similar between 2008 and
2009 and even increased between 2009 and 2010. As the proportion of women <21 years old
who receive Pap testing continues to decline over time, it is likely that the number of
invasive follow-up procedures will continue to decrease among women <21 years old. This
will the reduce risk to the patient and result in substantial financial savings for the healthcare
system.

The proportion of young women diagnosed with LSIL and HSIL in this study was similar to
a prior study of 10,090 adolescents (≤18 years old) where 5.7% of adolescents were
diagnosed with LSIL and 0.7% were diagnosed with HSIL, 20 compared to 6.7% and 0.6%
respectively during 2008 in our study. Our results also confirmed that CIN III is rare among
females <21 years old, and malignant neoplasms of the cervix were extremely rare in this
age group, similar to the results from other studies.4, 21–23 In this dataset, codes for
malignant neoplasm of the cervix was found in only 1 of the 178,899 non-
immunocompromised females <21 years of age who had a well-woman exam between 2008
and 2010. Upon further review of diagnosis codes for this patient, it appeared that this case
may have been miscoded, because there was no evidence of a biopsy or treatment
procedures that would have confirmed and treated a malignancy. Further, later Pap tests
indicated regression to LSIL and abnormal glandular cells, although no colposcopy or
biopsy was found in the insurance claims for that case.
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Among young women with a claim for a well-woman exam in 2008, 2009, and 2010,
receiving a Pap test in a previous year had the strongest association with receiving a Pap
smear in 2010, even over a previous diagnosis of cervical cell abnormalities. A previous
diagnosis of cervical cell abnormalities should be more highly associated with subsequent
Pap tests after ACOG guidelines were issued, because those patients would be at higher risk
of developing advanced lesions. Although it is unknown why previous Pap testing is most
strongly associated with subsequent Pap testing in this sample, yearly visits for birth control
may play a role since some facilities still require a Pap test before prescribing birth
control.24 Further, young women may requestPap tests without understanding what the test
evaluates. Thus, patient expectation could be playing a role in the receipt of Pap testing in
young women.24 Whatever the reason for the continued high rates of Pap testing in young
women, this study indicates that it is not entirely due to previously diagnosed cervical cell
abnormalities among patients who have yearly well-woman exams.

The results from this study highlight that adoption of clinical practices based on new
guidelines can be slow which can result in significant costs to insurers and patients in time,
money, and psychological stress. It is unclear whether patient knowledge and requests,
physician knowledge, or motivation to change are drivers in cervical cancer screening. It is
critical to determine why health providers are not following broad ranging clinical
recommendations, such as those issued by ACOG. It would be enlightening to understand
the role of advertising of diagnostic tests to physicians, conflicting guidelines by different
clinical authorities, lack of clinician knowledge, and patient request in the application of
inappropriate HPV diagnostic testing in adolescents. Determining reasons for clinicians’
decisions to follow professional guidelines through further research is important for delivery
of optimal health care.

Our study had some limitations. We limited our analyses to enrollees of the insurance
company that administers the claims data and who had a well-woman visit so we cannot
comment on frequency of Pap or HPV tests among young women without a claim for a
well-woman exam. Therefore, it is possible that Pap tests and HPV tests may occur more or
less frequently among women <21 years old who consult with their provider for other
reasons. We also cannot determine why some health providers did not comply with ACOG
guidelines. Further, the insurance claims dataset does not contain any socioeconomic or
demographic characteristics, so it is difficult to know whether there is related bias that could
change the findings. Finally, the logistic regression models only included young women that
had previously had a well-woman exam, and may not have been representative of young
patients who were enrolled only in 2010, or had their first well-woman exam in 2010.
Despite these limitations, this study was able to examine data that is based on actual patient
visits that occurred across the US.

In early 2012, USPSTF and American Cancer Society joined ACOG in recommending that
cervical cancer screening should not be performed in most patients under age 21. It is
possible that many of the physicians who continued to administer Pap tests to females <21
years old ascribe to recommendations from other organizations and will now adjust their
practices accordingly. If so, research on insurance claims records after these guidelines were
adopted by other associations should show a further reduction in the proportion of young
women who receive Pap tests and HPV tests as part of their well-woman exam.
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Figure 1.
Proportion of young women who received Pap tests (2008–2010)
Description: The proportion of young women (<21 years old) who had a Pap test during
their well-woman exam was examined each month between 2008–2010. The red dot
indicates the month when ACOG issued new guidelines recommending that healthcare
providers stop giving Pap tests to women <21 years of age.
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Figure 2.
Proportion of young women who received human papillomavirus (HPV) tests (2008–2010)
Description: The proportion of young women (<21 years old) who had a HPV test during
their well-woman exam was examined each month between 2008–2010. The proportion who
received both a Pap test and a HPV test, as well as the proportion who only received a HPV
test were also examined, and the red dot indicates the month when ACOG issued guidelines
recommending that healthcare providers stop giving Pap tests to women <21 years of age,
and to stop giving HPV tests to women <30 years of age.

 Proportion who received HPV test among those who did not receive Pap test
 Proportion who received HPV test among those who received Pap test
 Proportion who received HPV test among those who had a Well Women exam
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