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Background: Guidelines recommend screening for cer-
vical cancer among women 30 years or older 3 years after
anormal Papanicolaou test (hereinafter referred to as Pap
test) result or a combined normal screening result (nor-
mal Pap/negative human papillomavirus [HPV] test re-
sults). We assessed reported recommendations by US pri-
mary care physicians (PCPs) on screening intervals that
incorporate HPV cotesting compared with Pap testing alone.

Methods: From September 1, 2006, through May 31,
2007, we conducted a mailed survey of a representative
sample of 1212 PCPs, of whom 950 performed Pap tests
and recommended the HPV test for screening or man-
agement. The main outcome measure included self-
reported data on timing of screening intervals for women
with normal results using clinical vignettes.

Results: Among Pap test providers who recommend HPV
testing, 31.8% reported that they would conduct the next

Pap test in 3 years for a 35-year-old woman with 3 nor-
mal Pap test results. For a 35-year-old woman with a nor-
mal Pap test result and a negative HPV test finding, only
19.0% would conduct the next Pap test in 3 years. Most
remaining physicians would conduct the Pap test more
frequently. Most PCPs did not recommend a second HPV
test or recommended the next HPV test at the same fre-
quency as the Pap test. Physician specialty was strongly
associated with guideline-consistent recommendations
for the next Pap or HPV test.

Conclusions: A lower proportion of PCPs recommend
extending screening intervals to 3 years with an HPV cotest
than those screening with the Pap test alone. Implemen-
tation of effective interventions and strategies that im-
prove physician adherence to recommendations will be
important for efficient screening practices.
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(hereinafter referred to as
Pap) testing has played a
historic role in decreasing
the burden of cervical can-
cer in the United States. For many years,
the US Preventive Services Task Force
(USPSTF) was the only organization that
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recommended extending the Pap test
screening interval to up to 3 years, as based
on evidence that screening annually does not
improve outcomes relative to screening ev-
ery 3 years.! Guidelines such as those set by
the American Cancer Society (ACS) and
American College of Obstetrics and Gyne-
cology (ACOG) traditionally have recom-
mended 3 consecutive normal Pap test find-
ings before switching to screening less often
than annually.>?

illomavirus (HPV) infection and the natu-
ral history of cervical neoplasia have re-
sulted in the addition of the HPV (DNA) test
along with the Pap test (known as HPV co-
testing) among women 30 years or older.
Although HPV cotesting has further in-
creased the complexity of screening guide-
lines, it has also resulted in stronger rec-
ommendations by the ACOG and ACS to
extend screening intervals to 3 years with-
out a requirement of prior normal Pap test
results (Table 1). The rationale for HPV
cotesting is based on greater sensitivity for
detection of high-grade cervical precancer
and cancer compared with the Pap test and
the low risk of developing high-grade pre-
cancer and cancer of the cervix for the next
10 years in a woman with negative results
from cotesting.®® The USPSTF has not yet
recommended HPV cotesting (Table 1).
Cost-effectiveness and other studies evalu-
ating HPV cotesting in the United States and
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Table 1. Comparison of Screening Frequency for Cervical Cancer Pap Test (Cytology) Alone vs HPV Cotesting?

Recommendation®

time (adjunct or
cotesting)

HPV cotesting not
recommended

For women aged =30y, if
HPV test result is negative
and cytology result is
normal, rescreening should
occur no more frequently

HPV cotesting not
recommended

For women aged =30y, if
HPV test result is negative
and cytology result is
normal, rescreening should
be no sooner than every 3y

Topic ACOG (2003)¢ ACOG (2009) ACS (2002)¢ USPSTF (2003)¢
Pap (cytology) test alone  For women aged <30y, For women aged 21-29y, For women aged <30y, Regardless of age, at least
every year every 2y conventional Pap test every every 3y
For women aged =30y, if For women aged =30y, if year and liquid-based Pap
3 consecutive Pap test 3 consecutive Pap test testevery 2y
results are normal, then results are normal, then For women aged =30y, if
may change interval to may change interval to 3 consecutive Pap test
every 2-3y every 3y results are normal, then
may change interval to
every 2-3y
Pap and HPV test at same For women aged <30y, For women aged 21-29y, For women aged <30y, Insufficient evidenced

HPV cotesting not
recommended

For women aged =30y, if
HPV test result is negative
and cytology result is
normal, frequency of
combined cytology and

than every 3y

HPV DNA testing should
not be more often than 3y

Abbreviations: ACOG, American College of Obstetrics and Gynecology; ACS, American Cancer Society; HPV, human papillomavirus; Pap, Papanicolaou;

USPSTF, US Preventive Services Task Force.

aThis table refers to frequency of screening only. For more detailed information on other aspects of the guidelines, please see USPSTF,' Saslow et al,? ACOG
Committee on Practice Bulletins,® ACOG,* and ACOG Committee on Practice Bulletins—Gynecology.®
bThe American College of Physicians and American Academy of Family Physicians accept the USPSTF guidelines as the evidence basis for their

recommendations related to cervical cancer screening.
CGuidelines available at the time the physician survey was fielded.

dThe following rationale is provided: “The benefits of HPV testing as an alternative or adjunct to primary Pap screening have not yet been tested in prospective
studies. Adding HPV testing to conventional screening is unlikely to be worthwhile, but HPV testing may have a role in primary screening if it can reliably
distinguish between women who would benefit from more intensive Pap testing (more frequent, different technologies, or extended over longer periods) and
women for whom screening can be less intensive or even discontinued. There are at least 8 studies evaluating HPV testing in large populations underway or
recently completed but not yet in the published literature. At the same time, there are few data on the potential harms of HPV testing, which may include anxiety or
stigmatization among infected women and affects on relationships with sexual partners.”

elsewhere have concluded that lengthening screening in-
tervals is a fundamental assumption and advantage of HPV
cotesting.” !

As of 2004, approximately 20% of providers reported
ever using HPV cotesting.!? Extension of screening in-
tervals has encountered concern from patients and health
care providers who equate the annual well-woman visit
with an annual Pap test. No data have yet been available
to document whether this very important corollary to
adoption of HPV cotesting—extension of screening in-
tervals—is being adopted by primary care providers
(PCPs) in the United States. Using a national survey of
PCPs, we assessed current practices by specialty for cer-
vical cancer screening, including physicians’ reported rec-
ommendations for extending screening intervals with Pap
test—based screening only or with the addition of HPV
cotesting.

o EEETEES

SURVEY

Using the American Medical Association Physician Masterfile as
the sampling frame, we identified a nationally representative sample
of PCPs, which included general practitioners (GPs), family prac-
titioners (FPs), general internists (IMs), and obstetrician-
gynecologists (Ob-Gyns)." The survey was conducted from Sep-
tember 1, 2006, through May 31, 2007, and was considered exempt
from the National Institutes of Health institutional review board.

A total of 1212 physicians completed the survey with a response
rate of 67.5%. We restricted the sample in our main analysis to
950 Pap test providers (representing 112 637 physicians) who ever
recommended HPV testing for screening or management. More
details about the survey can be found elsewhere."

MEASURES

We examined reported recommendations for the next screen-
ing test for a 35-year-old woman using the following 3 clinical
vignettes: (1) no new sexual partners in the past 5 years and 3
consecutive normal Pap test results, (2) no new sexual part-
ners in the past 5 years and 1 normal Pap test result, and (3) a
negative HPV test result and a normal Pap test result this year.
In each vignette, the Pap tests were performed by the physi-
cian, and in vignette 3 no specific mention was made of new
sexual partners or previous Pap tests. According to guidelines
at the time of the survey,'>'* appropriate responses for the first
vignette included a Pap test every 2 to 3 years (ACS and ACOG)
or every 3 years (USPSTF). An appropriate response for the sec-
ond vignette included a Pap test every year (ACS and ACOG)
or every 3 years (USPSTF). Because the USPSTF does not base
periodicity on previous normal Pap test findings and has con-
sistently recommended that screening intervals be at least ev-
ery 3 years, we included the response of every 3 years as a con-
servative but appropriate USPSTF response for vignettes 1 and
2. Vignette 3 included a separate response for the next HPV
and Pap tests. Because some guidelines do not specify the op-
timal next screening test or tests after normal Pap and nega-
tive HPV test results, and because HPV testing alone is not ap-
proved by the US Food and Drug Administration, the composite
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Figure 1. Human papillomavirus (HPV) test recommendations by physician
specialty (n=1212). Cotesting indicates an HPV and Papanicolaou (Pap) test;
follow-up, using an HPV test to follow up after a Pap test with abnormal
results. The categories are not mutually exclusive because a physician could
respond yes to both follow-up and cotesting. FPs/GPs indicates family
physicians/general practitioners; IMs, internists; Ob-Gyns, obstetrician-
gynecologists; and error bars, 95% confidence intervals.

measure we considered appropriate includes (1) the next Pap
test in 3 years with no HPV test or (2) the next Pap and HPV
tests in 3 years. This measure for vignette 3 was used as the
outcome in bivariate and multivariate analyses. To prevent loss
of information due to missing responses (30 Pap tests and 158
HPV tests), we assumed each missing response to be an un-
known when response was given for 1 test only.

In addition to evaluating physician and practice character-
istics, we also evaluated the following beliefs: (1) whether a 35-
year-old woman with no new sexual partners and whose an-
nual Pap test results during the past 5 years were normal (a
woman at low risk of developing cancer) should continue to
receive annual pelvic examinations; (2) whether the HPV cotest
is more accurate than the Pap test alone; and (3) the effective-
ness of conventional cytology, liquid-based cytology, and HPV
cotesting. In our formative research, these beliefs were consis-
tently raised as facilitators or barriers to HPV testing or annual
screening.

STATISTICAL ANALYSES

Differences in distributions of physician and practice character-
istics and recommendations for Pap and HPV testing frequency
were assessed by physician specialty using x* tests. We used the
Wald F test to examine the association of physician and prac-
tice characteristics and perceptions about screening with guide-
line-consistent recommendations for the next Pap and/or HPV
DNA test in logistic regression analyses. Adjusted variables are
presented as predicted marginals,'> which directly standardizes
the covariate distributions of each group to the covariate distri-
bution in the entire population. Standardized results can be com-
pared in the same manner as percentages.

The multivariate model was initially fitted using variables
we considered to be clinically relevant to the outcome. After
finding very little confounding, we retained in our final model
several demographic variables and variables associated with the
outcome in a backward regression. A sample weight that ac-
counts for the probability of selection and an adjustment for
nonresponse by sample strata was assigned to each survey re-
spondent. We used commercially available statistical software
(SUDAAN, version 9.1; RTI International, Research Triangle
Park, North Carolina) to apply the sampling weights and to in-
corporate the stratified survey design in the analysis.

B RESULTS ey

Among the 1212 clinicians in the sample, 82.0% of PCPs
recommended HPV testing. Most clinicians recom-
mended the HPV test to follow up an abnormal Pap test
result, with notable specialty differences (IMs, 44.7%; FPs,
64.2%; and Ob-Gyns, 78.2%). Cotesting with HPV was
recommended by approximately 28.3% of the 1212 pro-
viders with little variation by specialty (Figure 1).

HPV TESTING

Characteristics of the 950 PCPs recommending HPV test-
ing are similar to those of the larger sample of all Pap test
providers® (Table 2). As expected, significant variabil-
ity was observed for Pap test volume per month. Al-
though 72.9% of IMs ordered or performed at most 20 Pap
tests per month, 77.5% of Ob-Gyns ordered or performed
more than 40 tests per month. Most physicians used liquid-
based Pap tests most commonly, although there was vari-
ability across specialty (P<<.001). Among Ob-Gyns, 86.2%
agreed with the statement that a woman at low risk should
continue to receive annual pelvic examinations compared
with 66.1% of FPs and 63.7% of IMs (P<<.001).

REPORTED RECOMMENDATIONS
FOR PAP TEST SCREENING INTERVALS
WITHOUT HPV TESTING

Only 31.8% of physicians reported recommending the
next Pap test in 3 or more years for a 35-year-old woman
with no new sexual partners in the past 5 years and 3
consecutive normal Pap test results; this recommenda-
tion did not vary by specialty. However, a larger propor-
tion of Ob-Gyns (46.1%) reported that they would con-
duct another Pap test in 1 year, compared with FPs
(30.7%) and IMs (22.4%) (Figure 2). When the same
vignette was modified to describe only 1 normal Pap test
result in the past year, those who would conduct the next
Pap testin 1 year rose to 81.0%, with differences by spe-
cialty (82.2%, 89.1%, and 72.8% among FPs, Ob-Gyns,
and IMs, respectively).

REPORTED RECOMMENDATIONS FOR PAP TEST
INTERVALS WITH HPV COTESTING

For a 35-year-old woman with normal Pap and negative
HPV test results, 19.0% would conduct the next Pap test
in 3 or more years, as recommended by guidelines. Most
of the remaining physicians (78.0%) reported that they
would conduct a Pap test more frequently. More Ob-
Gyns recommended a 3-year interval than did IMs and
FPs (27.7% vs 21.4% and 13.5%, respectively) (P<.001)
(Figure 3A), although the proportion of Ob-Gyns rec-
ommending a 3-year interval remained similar to the pre-
vious vignette without HPV testing. Few physicians rec-
ommended the next HPV test in 3 years, as suggested by
ACS and ACOG guidelines (FPs, 10.3%; Ob-Gyns, 22.8%;
and IMs, 15.9%). A large percentage (42.8%) recom-
mended not performing an HPV test at all, also an ac-
ceptable option per the guidelines (Figure 3B).
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Table 2. Pap and HPV Test Providers and Their Practice Table 2. Pap and HPV Test Providers and Their Practice
Characteristics and Perceptions by Specialty? Characteristics and Perceptions by Specialty? (continued)
% of Respondents® (N=950) % of Respondents? (N=950)
I 1 I 1
FPS/GPs  Ob-Gyns  IMs i FPs/GPs  Ob-Gyns  IMs
Variable (n=408)  (n=318) (n=224) Variable (n=408) (n=318) (n=224)
Age group, y° No. of Pap tests ordered per month®
<40 22.9 20.4 21.8 1-10 29.8 2.3 445
40-49 29.3 314 371 11-20 27.3 31 28.4
50-59 29.6 31.7 30.1 21-40 30.4 16.9 21.2
=60 18.2 16.6 11.0 =41 125 77.5 5.5
Year of medical school Missing 0 0.2 0.4
graduation Participate in the Breast and Cervical
1955-1977 23.6 241 15.1 Early Detection Programd
1978-1985 22.0 251 24.0 Yes 16.3 20.0 8.2
1986-1994 27.7 28.3 38.6 No 65.4 59.4 64.6
1995-2002 26.7 224 222 Don’t know 16.5 17.9 242
Sex® Missing 1.8 2.6 3.0
Female 399 418 496 Liquid-based method most often
Male 67.8 58.2 57.4 used for cervical cancer screening®
Rae/ethnicity® Yes 86.8 941 79.3
Non-Hispanic white 75.0 66.3 58.0 ,\Nﬂ‘i)ssing 15; gg 1??
an—H|§pan|c black 24 80 b4 Did patients ask for HPV testing
Hispanic 8.3 6.3 4.0 in the past 12 mo?¢
Non-Hispanic Asian 10.4 13.3 25.4 Yes : 489 887 M8
Other' 4 i B2 No 500 107 573
i Missing 10 06 08
Yes 81.0 84.8 85.0 Physician perceptions
No 1.0 152 15.0 Strongly/somewhat agree that a
Medical school affiliation 35.year.0|d woman with no new
Yes 32.9 38.9 37.3 sexual partners and negative
No 65.9 58.9 60.6 annual Pap test results in the
Missing 1.2 2.2 2.1 past 5y should continue
CME participation, y® receiving annual pelvic
=3 65.6 83.3 55.6 examination®
~3 334 14.2 410 Yes 66.1 86.2 63.7
Missing . 1.0 25 3.4 R‘n‘i’;'s‘i(:]t;”fe 3?3 133 3‘1‘2
N01' of physicians in practice 291 245 957 Stronglly/sorlnewhat agree that HPV
25 48.0 396 333 testing with Pap test is more
' ' ' accurate than Pap test alone
Gl LY 2o Zull Yes 80.3 84.4 82.8
=16 9.3 123 159 No/not sure 185 147 148
Missing 0.9 0.5 1.1 Missing 1.2 0.9 24
Specialty setting® Strongly/somewhat agree that
Single 73.3 75.4 60.3 conventional cytology Pap test
Multiple 23.2 22.8 35.8 is effective
Missing/other Bi5) 1.8 39 Yes 95.4 941 96.4
Metropolitan location® No 1.9 3.4 2.4
Urban 74.9 921 90.7 Missing 2.8 2.5 1.2
Rural 24.2 7.9 9.3 Strongly/somewhat agree that
Missing 0.9 0 0 liquid-based cytology Pap test
No. of patients seen per week® is effective®
1-50 12.6 19.9 23.9 Yes 96.2 97.6 95.2
51-75 17.3 18.1 23.1 No 1.3 0.6 4.0
76-100 29.3 28.7 30.4 Missing 2.5 18 0.8
~100 38.8 311 229 Strongly/somgwhat agree that HPV
Missing 2.0 2.2 0.4 g'\:}‘f\f;‘éﬁv ‘év"h Pap test
Uninsured patients, %°¢ Yes 915 929 919
0-5 54.3 67.6 69.8 No 5:9 5:3 77
6:25 343 A U Missing 26 18 0.4
>25 6.7 5.3 7.0
Don’t know/missing 4.7 6.7 3.4 . . ) - -
Patients insured by Medicaid, % Ab'blrewatlons: CME, continuing medical educat!on; FPs/GPs, fam_lly _
0-5 37.6 34.2 441 physmlans/genergl_practltloners; lHPV, human paplllomawrus; IMs, internists;
6-25 349 391 330 0b-Gyns, obstetrlman-gynecolog|_sts; Pap, Papanicolaou. ) .
~95 293 8.0 181 _ aCaIcuIaans of the x? test for independence for each va_nable did not
Don't know/missing 53 65 47 include missing responses, except for}he_ percentage of uninsured and
Electronic medical record system peLcentage of patients msured by Medlﬂcald. ) )
Used in main primary care Percentages are weighted to the primary care provider population.
practice® Becaqse of rounding, percentages may not total 100.
o 463 399 426 cDl.ﬁ‘erences by spec[alty, pP<1.
No 52'2 60'0 54'8 dD}fferences by spec_lalty, pP<.01
Missing 1'5 0'8 2'6 elefergnces by spe_malty, P; .001. . _ )
: : ’ fother includes Native American/Alaska Native, Native Hawaiian/other

Pacific Islander, multiple race, other race, and unknown or missing.

(continued) 9Differences by specialty, P<.05.

(REPRINTED) ARCH INTERN MED/VOL 170 (NO. 11), JUNE 14, 2010
980
Downloaded from www.archinternmed.com at Montefiore Medical Center, on October 20, 2011
©2010 American Medical Association. All rights reserved.

WWW.ARCHINTERNMED.COM


http://www.archinternmed.com

Table 3 presents the combined response for the tim-
ing of the next Pap and HPV tests for a 35-year-old woman
who had normal Pap and negative HPV test results. Most
providers reported that they would conduct a Pap test
every year; only the frequency of HPV testing varied. For
example, among physicians who reported that the next
Pap test would be performed in a year, the largest per-
centage reported that they would not conduct an HPV
test. Approximately 25% to 37% reported that they would
conduct an HPV test every year. Among providers who
reported that they would perform a Pap test every 3 years,

[ FPs/GPs
0 0b-Gyns
| IMs
60 W All physicians
ACOG
50 ACS ACOG
— ACS
8 0 USPSTF
£ 404
g
=
= 304
S 204
8
o
104

Annually Every 2y Every 23y
Recommended Time Interval for Pap Test

Figure 2. Responses by physician specialty concerning the next
Papanicolaou (Pap) test. The clinical vignette describes a 35-year-old woman
with no new sexual partners in the past 5 years and 3 negative Pap test
results. Analysis was limited to 948 providers who were asked about
recommendations for Pap testing only (vignette does not include human
papillomavirus testing). The US Preventive Services Task Force (USPSTF)
says screening at least every 3 years is acceptable (with no mention of need
for prior normal test results). Less than 1.3% of physicians reported
screening more than every 3 years. Braces indicate adherence to specific
guidelines at the time of the survey; error bars, 95% confidence intervals;
ACOG, American College of Obstetrics and Gynecology; ACS, American
Cancer Society; FPs/GPs, family physicians/general practitioners; IMs,
internists; and Ob-Gyns, obstetrician-gynecologists.

50% of IMs and FPs vs 71.6% of Ob-Gyns reported that
the next HPV test would also be performed in 3 years.
There were no reported recommendations for HPV test-
ing in 3 years without a Pap test.

Table 4 shows the relationship of physician and prac-
tice characteristics and perceptions with reported recom-
mendations for the next Pap and HPV tests for the vi-
gnette of a 35-year-old woman with normal Pap and negative
HPV test results. Approximately 17.0% of all physicians rec-
ommended a Pap test alone or HPV and Pap tests in 3 years,
according to guidelines. After adjusting for all other vari-
ables in the model, Ob-Gyns were more likely to recom-
mend extending to triennial screening (27.4%) than FPs
(11.9%) or IMs (17.4%). There was a strong association
with the outcome for physicians’ perceptions about a pel-
vic examination; physicians who did not agree or were not
sure about the statement that a low-risk woman should con-
tinue receiving annual pelvic examinations were more likely
to follow the guidelines than were physicians who agreed
with that statement. The volume of Pap tests ordered per
month (albeit with no clear trend), the use of an elec-
tronic medical system in the office, and less use of a liquid-
based method for cervical cancer screening were also as-
sociated with extending intervals.

o TN

Our study using a large, nationally representative survey
is, to our knowledge, one of the first to examine whether
the addition of HPV testing to routine screening for
cervical cancer would prompt PCPs to extend screening in-
tervals among women considered to be at low risk for
developing precancer or cancer in the next 3 years. Fewer
providers reported recommending extending to triennial
screening with HPV cotesting (19.0%) compared with Pap
test screening alone (31.8%). Conversely, the percentage
who reported that they would recommend annual Pap test-
ing doubled from 31.7% with Pap test alone to 60.1% with

=]
[=]

70+ q
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Annually Every2y Every 3y None Unknown
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Figure 3. Responses by physician specialty concerning the next Papanicolaou (Pap) and human papillomavirus (HPV) tests. A, The clinical vignette asks about the
next Pap test for a 35-year-old woman with negative HPV and normal Pap test results this year. Analysis was limited to 928 Pap test providers who also
recommended HPV DNA testing. Braces indicate adherence to specific guidelines at the time of the survey. The US Preventive Services Task Force (USPSTF)
states that screening at least every 3 years is acceptable (with no mention of need for prior normal tests). B, The clinical vignette asks about the next HPV test for
the woman described in part A. Braces indicate adherence to specific guidelines at the time of the survey. ACOG indicates American College of Obstetrics and
Gynecology; ACS, American Cancer Society; FPs/GPs, family physicians/general practitioners; IMs, internists; Ob-Gyns, obstetrician-gynecologists; and error bars,

95% confidence intervals.
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HPV cotesting. When offered the choice of HPV testing, many
physicians deferred to the same pattern they used for Pap
testing. That is, recommendations for annual Pap testing
were accompanied by HPV testing at the same frequency
or, alternatively, HPV testing was not recommended. Clearly,
the corollary to HPV cotesting is not being followed.

As expected, there were differences by specialty in
screening intervals. Among the Ob-Gyns, the group least
likely to extend screening intervals with a Pap test alone
in a woman at low risk, the percentage extending to tri-
ennial screening with the addition of HPV cotesting did
not change markedly. Although Ob-Gyns were more likely
than FPs and IMs to report that they would conduct the
next HPV test in 3 years, the large majority of all phy-
sicians would still conduct the Pap test annually.
Among the IMs and FPs, the addition of a negative
HPYV test result seemed to offer less security in recom-
mending extension to triennial screening than a his-
tory of 3 previous normal Pap test results and no new
sexual partners. The IMs and FPs reported a decrease
in the percentage performing the next Pap test in 3
years. The most likely explanation for the changes by
specialty may be lower familiarity with HPV and HPV
testing guidelines among IMs and FPs, as found in
other studies.'® In addition, specialty guidelines for
FPs and IMs often defer to the USPSTF guidelines,
which do not endorse HPV cotesting.!

Liquid-based cytology has become the most common
type of cytology used, despite recent evidence that liquid-
based and conventional cytology have similar test charac-
teristics.'” One of the most common reasons for its popu-
larity remains that it facilitates HPV cotesting on the same
cervical sample. In our study, we found that liquid-based
cytology use was associated with a lower likelihood of ex-
tending the screening interval, reflecting the contrast be-
tween the ease of adoption of emerging technologies and
the resistance to screening less frequently. The use of elec-
tronic medical record systems was associated with extend-
ing the screening interval and serves as an important ex-
ample of how electronic systems may facilitate reminders
to help identify those who are due for screening as well as
those who may not need annual screening.

Although PCPs are familiar with assessing the number
of sexual partners, the previous number of normal Pap test
results, or the history of sexually transmitted infections as
traditional risk factors for developing cervical cancer,'® the
concept of HPV status as a risk indicator is relatively new.
Castle etal" outlined a risk-based approach that takes into
account HPV and Pap test results. According to their ap-
proach, a combination of negative HPV and normal Pap
test results is considered the lowest risk category (<2%)
for development of cervical intraepithelial neoplasia 3 in
the next 3 years. If providers are using HPV testing, inter-
pretation of traditional risk factors may not matter as much
as HPV status. Already, ACOG guidelines state that ex-
tending to triennial screening with HPV cotesting can oc-
cur, even if a woman has had a new sexual partner in the
intervening 3 years.*

Other studies have also shown that physicians are re-
sistant to extending Pap screening intervals. Our cur-
rent findings are surprising given the endorsement of ex-
tension of screening intervals with HPV cotesting by 2

Table 3. Next Pap and HPV DNA Test Recommendations
for 35-Year-0ld Women With Negative Results of Both Tests
This Year, By Physician Specialty
Respondents?
IFPs/(:‘.Ps 0b-Gyns  IMs I
Variable (n=390) (n=307) (n=202)
Pap test every year, No. of respondents 255 184 117
Unknown HPV test 14.8 19.3 10.9
No HPV test 451 52.1 431
HPV test every year 33.4 24.8 37.4
HPV test every 2 y 2.2 1.0 3.2
HPV test every 3y 44 2.6 5.3
Pap test every 2 y, No. of respondents 80 36 40
Unknown HPV test 13.8 13.6 20.0
No HPV test 46.3 48.0 29.9
HPV test every year 0 0 0
HPV test every 2 y 36.3 29.0 454
HPV test every 3y 3.5 9.3 47
Pap test every 3y, No. of respondents 55 87 45
Unknown HPV test 14.6 6.6 10.9
No HPV test 35.2 21.7 37.2
HPV test every year 0 0 0
HPV test every 2y 0 0 2.0
HPV test every 3y 50.2 71.6 50.0

Abbreviations: FPs/GPs, family physicians/general practitioners;
HPV, human papillomavirus; IMs, internists; Ob-Gyns, obstetrician-
gynecologists; Pap, Papanicolaou.

aPercentages are weighted to the primary care provider population in each
specialty subgroup category. Because of rounding, percentages may not total
100. Not shown are no Pap test (n=17), unknown Pap test results responses
(n=8), other (n=4), and missing (n=22).

major guideline-setting organizations 5 years before our
survey was fielded.*® However, numerous studies of
physicians’ adoption of new guidelines have high-
lighted the importance of local physician opinion
leaders—above and beyond the recommendations of
national guidelines—for producing changes in clinical
practice.?®*! The influence of opinion leaders within
the local practice community is essential for or against
behavior change. Intervention studies have identified
mechanisms for this influence??; however, our data do
not include details necessary to assess the influence of
local opinion leaders.

Although current cervical cancer screening guide-
lines incorporate HPV testing into Pap testing and en-
dorse testing less frequently than the annual screening,
there is concern that the recommended triennial screen-
ing, especially with HPV cotesting, might result in less
frequent visits for other preventive care because cervi-
cal cancer screening and annual visits have been so his-
torically linked. Of course, the financial incentive of an-
nual testing (payment per visit) may also play a key role
in promoting annual testing. As a direct response to the
triennial screening recommendations for HPV testing, in
May 2009 the ACOG recently released a statement that
reinforced the need for an annual pelvic examination, de-
spite longer intervals between Pap tests. Although many
may question the scientific evidence for an annual screen-
ing pelvic examination,? this is an important statement
by ACOG to separate Pap testing from the annual ex-
amination. The ACOG quickly followed with a revised
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Table 4. Percentage of Physicians Who Recommend the Next Pap and HPV DNA Tests According to Guidelines
for a 35-Year-0ld Woman With Negative Results of Both Tests This Year?

No. of Unadjusted Percentage Adjusted Percenlage
Variable Respondents? (95% CI) P Value® (95% c1yd P Value®
All 928 16.8 (14.6-19.3)
Physician specialty
FPs/GPs 403 11.6 (8.8-15.0) ] 11.9 (9.2-15.4) 7]
0b-Gyns' 314 25.8 (21.7-30.4) <.001 27.4 (21.3-34.6) <.001
IMs 211 18.7 (13.7-25.0) _| 17.4 (12.6-23.5) _|
Year of medical school graduation
1955-1977f 216 15.0 (10.8-18.4) ] 16.2 (11.4-22.4) 7]
1978-1985 211 16.4 (11.8-22.2) 77 15.5 (11.0-21.4) 83
1986-1994 265 17.3 (13.0-22.6) ’ 17.5 (13.6-22.4) :
1995-2003 236 18.2 (14.1-23.1) _| 18.2 (14.4-22.8) _|
Race/ethnicity
Non-Hispanic white 640 19.8 (16.9-23.0) ] 19.8 (16.8-23.1) ]
Non-Hispanic Asian 129 14.2 (8.9-21.8) <.001 13.9 (9.3-20.7) <.001
All other groups 159 7.1 (45-11.0) _| 7.8 (4.8-12.4)
Sex
Female 335 17.2 (13.5-21.8) :I 76 16.8 (13.1-21.3) :I 89
Malef 593 16.5 (14.1-19.3) ’ 17.1 (14.5-20.0) :
No. of physicians in practice
1f 221 105 (7.2-14.9) ] 14.2 (9.6-20.5) ]
259 390 141 (11.2-17.8) <001 15.1 (12.0-18.9) 12
6-15 201 20.5 (14.9-27.5) ’ 18.7 (13.8-24.9) :
=16 111 30.0 (21.7-40.0) _| 22.9(16.4-30.9) _|
No. of Pap tests ordered per month
1-10f 225 15.1 (11.1-20.2) 7] 15.7 (11.2-21.5) ]
11-20 179 18 4 (12.9-25.5) <001 18.7 (13.8-24.9) 01
21-40 217 5(6.4-14.1) : 10.8 (7.4-15.4) :
=4 306 24 6 (20.3-29.5) _| 22.9(16.2-29.2) _|
Liquid-based method is the most often used for cervical cancer screening
Yes 811 16.2 (13.7-19.0) :I 19 16.0 (13.6-18.8) :I 03
Nof 113 21.7 (15.6-29.4) ’ 24.3 (17.5-32.7) :
Use of electronic medical record system in office
Yes 403 22.2 (18.2-26.8) 19.9 (16.1-24.2)
Nof 514 12.7 (10.2-15.6) :I = 14.2 (11.4-17.5) :I &
Strongly/somewhat agree that a low-risk 35-y-old woman (with negative
annual Pap test results in past 5 y) should continue receiving annual
pelvic examinations
Yes 672 12.9 (10.8-15.4) 12.8 (10.5-15.5)
No/not sure 246 26.9 (21.5-33.0) :| <001 975 (923-33.3) :| =l

Abbreviations: Cl, confidence interval; FPs/GPs, family physicians/general practitioners; HPV, human papillomavirus; IMs, internists;

0b-Gyns, obstetrician-gynecologists; Pap, Papanicolaou.

2Guidelines recommend only a Pap test in 3 years or both HPV and PAP tests in 3 years. Data are weighted to the primary care population design.
bDenominators for the percentages. Numbers may not add to 928 because of missing responses.

CBased on a Wald Ftest for the association between each variable and the outcome using a logistic regression model.

dBased on 899 physicians in the analysis. Percentages are adjusted for all other variables in the model using predictive margins from a logistic regression

model.

€Based on a global Wald Ftest for the association between each variable and the outcome, adjusted for all other variables in the model, using a logistic

re%ression model.
The referent group in the logistic regression model.

statement in December 2009 suggesting more neutral
language than a required annual gynecological exami-
nation. Many clinicians cite concern from women who
want annual Pap testing. Two recent patient preference
studies have found that women are receptive to less fre-
quent screening if HPV testing is introduced, especially
if accompanied by a provider recommendation.***
Since the introduction of ACS and ACOG recommen-
dations for HPV cotesting, few studies have highlighted the
experiences of managed care organizations that extended
their screening intervals. Kaiser Permanente Northern Cali-
fornia has had reasonable success in implementing the HPV
cotest with conventional Pap tests. During a 5-year period,
they reported that greater than 91% of women 30 years or
older enrolled in their plan had normal Pap and negative
HPV testresults. Furthermore, 91.6% of their members 30

years or older who participated in screening elected to have
the cotesting option (screening every 3 years if both test re-
sults are normal) instead of annual screening.?® Now, the
average interval between negative tests has been extended
to 31 months (Walter Kinney, MD, personal communica-
tion, December 15,2009). In many ways, managed care or-
ganizations have many of the successful systems to promote
evidence-based practices, such as pay-for-performance ini-
tiatives that include individual physician accountability,
screening guidelines in the practice setting, physician and
patient reminder systems, and peer support. The success
experienced in a controlled setting such asa managed care
organization may not translate into other settings.

The use of HPV cotesting is currently being exam-
ined in randomized clinical trials in Europe,®!*"?% and
cost-effectiveness studies are also being considered be-
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fore adoption of cotesting as part of cervical cancer screen-
ing policy. Researchers in Europe are debating whether
adoption of HPV cotesting in the national screening pro-
grams would result in changes to the recommended start
of screening and/or extension of screening intervals among
women 30 years or older (beyond the already accepted
and practiced 3- to 5-year interval with Pap test—based
screening programs alone).” Many of the countries are
also considering HPV testing as a primary screen fol-
lowed by triage with Pap test.>**?! In contrast, in the
United States, decisions about which screening test to
adopt, although taking into account scientific evidence,
are largely based on regulatory approval, specialty soci-
ety recommendations, and cost reimbursement. Direct-
to-consumer marketing and legislation may be further
influences.**** Further exploration of the relative im-
pact of physician, practice, system, and societal factors
associated with physician adherence to screening guide-
lines will be an important area for future research.

Several cost-effectiveness models for the United States
have evaluated the impact of different Pap and HPV co-
testing strategies for screening.>*** Although these mod-
els have not explicitly evaluated the clinical vignette and
physician recommendations from our study, as the fre-
quency of Pap and HPV cotesting increases to annual test-
ing, the associated costs increase, with little improve-
ment in life expectancy.” Thus, these models suggest that
the practice patterns we found in our study are likely to
increase costs with little improvement in reducing cer-
vical cancer incidence and increasing survival. Overuse
of screening is expensive for the health care system®**’
and may result in unnecessary follow-up testing,* in-
creased risk of colposcopy-associated morbidities and ad-
verse birth outcomes,’®* and distress for patients.**
Evaluation of the cost-effectiveness of Pap and HPV co-
testing strategies as implemented, along with other con-
siderations, may be useful before resource-limited insti-
tutions choose one strategy over the other.

Despite the strengths of using a large national, population-
based sample of PCPs with a high response rate, our study
has several limitations. We used patient vignettes to elicit
physician Pap and HPV test screening recommendations;
these vignettes cannot reflect the diversity of women seen
in clinical practice or other observable or even unobserv-
able factors that may influence practice. However, clinical
vignettes have been shown to be a valid tool for measuring
the quality of clinical practice. Physicians may overstate pa-
tientreceipt of cancer screening and their perceptions of prac-
tices thatadhere to guidelines,” although more recent stud-
ies suggest that physician self-report of practice, especially
use of clinical vignettes, is reliable.*** Our report shows that
approximately 27.0% to 32.0% of PCP specialties recommend
HPV cotesting, which is slightly higher than in a 2004 sur-
vey, which reported that 20% of PCPs had ever used HPV
cotesting. Recent analysis of pathology data systems have
reported thatapproximately 13% of Pap tests among wom-
en 30 years or older have HPV cotesting.* Any overstate-
ments from self-report would imply that adherence to screen-
ing recommendations are lower than reported herein.

In summary, we observed that PCPs’ recommended ex-
tension of the screening interval to 3 years is actually lower
when HPV cotesting is considered. In addition, many phy-

sicians reported overscreening women by using both the HPV
and Pap tests annually. Until measures are in place to rein-
force extended screening intervals among women with nega-
tive HPV and normal Pap test results, there is no advantage
gained with HPV cotesting, and it is more expensive.
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Rightsizing Cervical Cancer Screening

ancer screening strategies must strike a delicate

balance between benefits and harms. While the

population at large is familiar with cancer screen-
ing benefits, screening harms are often not appreciated and
generally not discussed. Harms can take many forms, in-
cluding pain, inconvenience, and morbidity associated with
all aspects of screening;: testing, follow-up procedures, and
treatments. In addition, prolonged surveillance among those
with diagnoses of uncertain malignant potential can lead
to substantial life disruptions and anxiety. Defining the op-
timal balance between benefits and harms is often diffi-
cult but imperative so that screening benefits are maxi-
mized and screening harms minimized.!

Screening harms can be mitigated to some degree by set-
ting appropriate lower and upper age limits for screening
and avoiding too-frequent testing among average- and
low-risk individuals. As a general principle, screening fre-
quency should be driven by 2 major factors: screening test
sensitivity and the natural history of disease.? Screening strat-
egies for cervical cancer endorsed by ACOG reflect these
factors: after 3 or more normal cytology (Pap) test results,
screening periodicity may be substantially lengthened in
average-risk women aged 30 years or older to every 2 or 3
years’; recentupdates to the guideline suggest that such wom-
enmay be screened every 3 years.* Requiring a series of nor-
mal test results before lengthening screening intervals mini-
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