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Human papillomavirus and Papanicolaou tests screening
interval recommendations in the United States
Katherine B. Roland, MPH; Ashwini Soman, MBBS, MPH; Vicki B. Benard, PhD; Mona Saraiya, MD, MPH
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OBJECTIVE: Guidelines recommend when the human papillomavirus
HPV) and Papanicolaou tests are used together (HPV co-test) for rou-
ine cervical cancer screening, screening intervals can be extended to 3
ears. We assessed HPV test practices and Papanicolaou test screen-
ng interval recommendations of US providers.

STUDY DESIGN: Using a multistage probability design, we analyzed
ationally representative data that were collected in 2006 through
he Centers for Disease Control and Prevention’s National Ambula-
ory Medical Care Survey and National Hospital Ambulatory Medical
Am J Obstet Gynecol 2011;205:xx-xx.
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RESULTS: Approximately 51% of providers ordered the HPV co-test;
however, clinical vignettes found that �15% of providers who ordered
the HPV test recommend the next Papanicolaou test in 3 years for
women with concurrent normal HPV co-test results and a documented
normal screening history.

CONCLUSION: Overall, annual cervical cancer screening continues to
e a common recommendation, regardless of whether a screening his-
ory has been established or an HPV test has been ordered.
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The Papanicolaou test is recognized
as an effective and successful cervi-

cal cancer screening test.1 It has become
n essential component of annual pri-
ary care for women with access to reg-

lar medical care. In addition, infection
ith high-risk human papillomavirus

HPV) has been identified as a principal
ause of most cervical abnormalities and
ervical cancers.2-4 HPV tests to identify
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igh-risk types of HPV are available for
oth cervical cancer screening and man-
gement. Administering the HPV test at
he same time as the Papanicolaou test,
ie, HPV co-testing) is an efficient ap-
roach with practical advantages. The
o-test screening approach is recom-
ended only for use among women �30

ears old by many US health and profes-
ional medical organizations.5-7 Because

of the negligible risk of invasive cervical
cancer among women who have concur-
rent normal results on the Papanicolaou
test and negative findings on the HPV
test within 3-5 years,6,8 the traditional
annual screening interval for cervical
cancer can safely be extended to every 3
years.

Even before the approval of the HPV
co-test strategy by the US Food and Drug
Administration in 2003, the American
Cancer Society and the American Col-
lege of Obstetricians and Gynecologists
recommended extending the screening
interval for cervical cancer to 2-3 years
for women �30 years old who had a his-
ory of normal Papanicolaou test results.
tudies of primary care provider prac-
ices, which have been conducted from
003 to the present, clearly show that
roviders are not incorporating these
ing intervals with
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he Papanicolaou test alone in clinical
ractice.9-13 To date, there are limited

data14 on how the HPV co-test strategy is
being adopted, whether providers are us-
ing it according to guidelines and ex-
tending screening intervals, and how it
has affected patient care and resource
use. With this study, we hoped to assess
the state of HPV testing and co-testing
practices and to document the recom-
mendations for screening intervals as
given by private office-based providers
and hospital outpatient departments
(OPDs).

MATERIALS AND METHODS
Data sources
The Centers for Disease Control and
Prevention (CDC), Division of Cancer
Prevention and Control, commissioned
collection of the Cervical Cancer Screen-
ing Supplement (CCSS) beginning in
2006. The objective of the CCSS is to ob-
tain national data on providers’ self-re-
ported cervical cancer screening prac-
tices. The CCSS is administered as a
supplement to CDC’s National Ambula-
tory Medical Care Survey15 (NAMCS) and

ational Hospital Ambulatory Medical
are Survey16 (NHAMCS).
NAMCS collects information on visits
made to private office-based physicians
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from a representative, randomly selected
sample of physician offices in a 3-stage
probability design that involves proba-
bility samples of primary sampling
units, physician practices within pri-
mary sampling units, and patient visits
within practices. Traditionally, only
visits to the offices of non–federally
employed physicians who were classi-
fied by the American Medical Associa-
tion or the American Osteopathic As-
sociation as “office-based, patient care”
had been included in the NAMCS. In 2006,
however, NAMCS began collecting data
from physicians and midlevel providers
(physician assistants, nurse practitioners,
and certified nurse midwives) who were
employed in community health centers
(CHCs), thus increasing the sample.

The NHAMCS, which uses a 4-stage
probability design with samples of pri-
mary sampling units, hospitals within
primary sampling units, clinics/emer-
gency service areas within outpatient/
emergency departments, and patient
visits within clinics/emergency service
areas. Information is collected on visits
made to emergency and OPDs of nonin-
stitutional general and short-stay hospi-
tals, excluding federal, military, and Vet-
erans Administration hospitals, that are
located in the 50 states and the District of
Columbia. The Census Bureau is the data
collection agent for both the NAMCS and
NHAMCS.

With the first administration in 2006,
private office-based physicians, CHC
providers, and OPD physicians from the
NAMCS and NHAMCS sample were el-
igible to complete the CCSS if they pro-
vided Papanicolaou tests and specialized
in general/family practice, internal med-
icine, obstetrics/gynecology, or general
medicine. The CCSS was not sent to hos-
pital emergency departments. The CCSS
was shared with providers (either in the
offices, CHCs, or hospitals) at the end
of the established annual NAMCS/
NHAMCS reporting period, when the
interviewer was visiting. The CCSS was
accompanied by an introductory letter
that explained the importance of the in-
formation being collected and how re-
sponses would be protected. Completed
surveys were mailed back or picked-up

by the interviewer. Providers also had an
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option to complete the CCSS on a secure
web portal that they could access with a
supplied user name and password.

The 2006 CCSS was a 9-item self-ad-
ministered questionnaire that took ap-
proximately 15 minutes to complete.17

The NAMCS and NHAMCS protocols
were approved by the Research Ethics
Review Board of CDC’s National Center
for Health Statistics. The Research Ethics
Review Board waived requirements to
obtain informed consent from patients
and patient authorization for health care
providers to release medical record data.

Response rates were calculated ac-
cording to Office of Management and
Budget18 Guidelines, which dictate that
response rates for cross-sectional sam-
ple surveys are calculated as the prod-
uct for 2 or more unit-level response
rates. In 2006, of 495 eligible NAMCS
and CHCs providers, 387 providers re-
sponded to the CCSS (61.1% un-
weighted response rate); however, we
excluded 11 NAMCS records from our
analysis that were identified as specializ-
ing in pediatrics or “other”, which made
the total NAMCS records to be analyzed
376. A total of 255 NHAMCS providers
were considered eligible to participate in
the CCSS, of which 216 providers re-
sponded (84.7% unweighted response
rate).

Data measures
For office-based and CHC providers,
demographics were collected through
the American Medical Association and
American Osteopathic Association mas-
ter files. Variables that were collected in-
cluded specialty, age, sex, race, and type
of medical school graduate (United
States vs foreign). Practice characteris-
tics for office-based and CHC providers
were collected through the physician in-
duction interview. Variables that were
collected included the number of pro-
viders in the practice, geographic region
of the practice, and county population of
the practice. Data that were collected on
hospital OPD physicians included clinic
specialty (limited to general medicine
and obstetrics/gynecology), whether the
OPD was affiliated with a teaching hos-
pital, geographic region of the practice,

and county population of the practice.
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For this study, we examined the type of
Papanicolaou test that had been used to
screen for cervical cancer (conventional
Papanicolaou test, liquid-based cyto-
logic test, or both), if the practice orders
the HPV test (which could include the
reflex/recall or co-test approach), orders
the HPV co-test, and recommendation
for time until next Papanicolaou test
screening.

Our primary outcome measures were
(1) HPV co-test use and (2) recom-
mended screening intervals for next Pa-
panicolaou test among providers who
order the HPV test, as assessed by clinical
vignettes. HPV co-test use and practices
were examined by asking whether the
provider or clinic routinely ordered the
HPV test at the same time as the Papani-
colaou test. Providers who answered
“Yes” were then asked for the age group
of the patient for which they ordered the
co-test.

Recommended screening intervals for
the next Papanicolaou test were examined
by asking whether the provider or clinic
routinely ordered or provided the HPV
test. Providers who answered “Yes” to or-
dering the HPV test were then asked their
recommendation for next Papanicolaou
test according to 3 clinical vignettes. The
vignettes describe a woman between the
ages of 30 and 60 years with a current nor-
mal Papanicolaou test with (1) no current
HPV test results and a history of 2 consec-
utive normal Papanicolaou test results, (2)
a current negative HPV test result and a
history of 2 consecutive normal Papanico-
laou test results, and (3) a current negative
HPV test result and no history of Papani-
colaou test provided. Note guidelines at
the time of survey administration (2006)
supported extending the screening interval
up to 3 years in each of the vignettes
described.19-22

Analysis
To provide a nationally representative
sample of the providers and their prac-
tices, a sample weight that also ac-
counted for nonresponse was assigned to
each of the responders. We used SAS
software (version 9. 2; SAS Institute Inc,
Cary, NC) and SUDAAN software (re-
lease 10; Research Triangle Institute, Re-

search Triangle Park, NC) to apply sam-
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TABLE 1
Demographic characteristics of providers by setting: Cervical Cancer Screening Supplement, 2006

Characteristic

Office-based providers
(n � 376)

Hospital outpatient departments
(n � 216)

n % (95% CI) n % (95% CI)

Specialty
.......................................................................................................................................................................................................................................................................................................................................................................

Obstetrics/gynecology 90 26.8 (22.7–31.2) 108 24.0 (17.4–32.1)
.......................................................................................................................................................................................................................................................................................................................................................................

General/family practicea 170 46.0 (40.6–51.5) — —
.......................................................................................................................................................................................................................................................................................................................................................................

General medicine — — 108 76.0 (67.9–82.6)
.......................................................................................................................................................................................................................................................................................................................................................................

Internal medicine 57 23.9 (18.5–30.3) — —
.......................................................................................................................................................................................................................................................................................................................................................................

Midlevel providerb 59 3.3 (2.4–4.7) — —
................................................................................................................................................................................................................................................................................................................................................................................

Age, yc

.......................................................................................................................................................................................................................................................................................................................................................................

�35 48 8.0 (4.9–12.9) — —
.......................................................................................................................................................................................................................................................................................................................................................................

35 to �45 123 33.4 (26.7–40.9) — —
.......................................................................................................................................................................................................................................................................................................................................................................

45 to �55 106 31.0 (25.0–37.6) — —
.......................................................................................................................................................................................................................................................................................................................................................................

55 to �65 70 22.8 (17.6–29.0) — —
.......................................................................................................................................................................................................................................................................................................................................................................

�65 11 3.1 (1.4–6.6)d — —
................................................................................................................................................................................................................................................................................................................................................................................

Sexc

.......................................................................................................................................................................................................................................................................................................................................................................

Male 201 58.6 (51.7–65.2) — —
.......................................................................................................................................................................................................................................................................................................................................................................

Female 173 41.3 (34.7–48.3) — —
................................................................................................................................................................................................................................................................................................................................................................................

Race
.......................................................................................................................................................................................................................................................................................................................................................................

White non-Hispanic 208 49.3 (42.1–56.5) — —
.......................................................................................................................................................................................................................................................................................................................................................................

Black non-Hispanic 27 4.0 (2.5–6.4) — —
.......................................................................................................................................................................................................................................................................................................................................................................

Asian 30 10.1 (6.2–16.1) — —
.......................................................................................................................................................................................................................................................................................................................................................................

Hispanic 5 2.1 (0.8–5.7)d — —
.......................................................................................................................................................................................................................................................................................................................................................................

Native American/Alaskan 4 0.01 (0.0–0.04)d — —
.......................................................................................................................................................................................................................................................................................................................................................................

Other 9 4.6 (2.0–10.4)d — —
.......................................................................................................................................................................................................................................................................................................................................................................

Unknown/missing 93 29.8 (23.9–36.5) — —
................................................................................................................................................................................................................................................................................................................................................................................

Medical school graduatione

.......................................................................................................................................................................................................................................................................................................................................................................

Foreign school 59 23.6 (17.5–30.9) — —
.......................................................................................................................................................................................................................................................................................................................................................................

US school 219 65.4 (57.5–72.5) — —
.......................................................................................................................................................................................................................................................................................................................................................................

Unknown/missing 39 11.1 (7.7–15.6) — —
................................................................................................................................................................................................................................................................................................................................................................................

Practice sizec,f

.......................................................................................................................................................................................................................................................................................................................................................................

Solo practice 85 31.2 (24.1–39.2) — —
.......................................................................................................................................................................................................................................................................................................................................................................

2 physicians 62 12.9 (9.2–18.0) — —
.......................................................................................................................................................................................................................................................................................................................................................................

3-5 physicians 133 32.2 (25.6–39.7) — —
.......................................................................................................................................................................................................................................................................................................................................................................

6-10 physicians 53 14.6 (10.1–20.7) — —
.......................................................................................................................................................................................................................................................................................................................................................................

10 physicians 42 9.0 (5.2–15.2) — —
................................................................................................................................................................................................................................................................................................................................................................................

Affiliated with a teaching hospitalc
.......................................................................................................................................................................................................................................................................................................................................................................

Yes — — 145 46.9 (34.3–59.9)
.......................................................................................................................................................................................................................................................................................................................................................................

No — — 68 52.2 (39.2–65.0)
................................................................................................................................................................................................................................................................................................................................................................................
Roland. HPV co-testing and screening intervals. Am J Obstet Gynecol 2011. (continued )

MONTH 2011 American Journal of Obstetrics & Gynecology 1.e3



c
p
b
e

stet G

Research General Gynecology www.AJOG.org
pling weights and account for stratified
survey design in our analysis. CCSS sam-
ple sizes are small and therefore results
are limited to descriptive analysis only.
We computed weighted percentages and
95% CIs to examine demographic vari-
ables that were related to providers and
their screening and co-testing practices
and stratified by setting (office-based
vs hospital OPD). We further stratified
our analysis by obstetrics/gynecology
vs other primary care specialties within
the setting because we are interested in cer-
vical screening practices according to pro-
vider specialty. In NAMCS analysis, the
non–obstetrics/gynecology category in-
cluded general/family practice, internal
medicine, and midlevel CHC providers. In
NHAMCS analysis, non–obstetrics/gyne-
cology specialty included general medicine
clinics only. Relative standard error (calcu-
lated as the standard error percent divided
by the estimated percent � 100) �30% is
onsidered unstable and should be inter-
reted cautiously. Additionally, estimates
ased on�30 sample cases are also consid-
red to be unreliable.

RESULTS
Provider and practice characteristics
The most common specialty for private of-
fice-based providers was general/family

TABLE 1
Demographic characteristics of pro

Characteristic

Geographic region of practiceg

..........................................................................................................

Northeast
..........................................................................................................

Midwest
..........................................................................................................

South
..........................................................................................................

West
...................................................................................................................

County population of practice area
..........................................................................................................

Metropolitan (�250,000)
..........................................................................................................

Nonmetropolitan (�249,999)
...................................................................................................................

CI, confidence interval.
a The National Ambulatory Medical Care Survey collects data

medicine hospital outpatient departments; b Midlevel provid
missing/blank, �10%; included in the analysis but not pres
e Responses from midlevel providers were excluded in the an
was based on defined US Census Regions.

Roland. HPV co-testing and screening intervals. Am J Ob
practice, followed by obstetrics/gynecol-
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ogy, and internal medicine (Table 1). Most
providerswere35-54yearsold,male,white
non-Hispanic, a US medical school gradu-
ate, and worked either in a small group
(3-5 physicians) or in solo practice. The
South and metropolitan areas represented
the highest percentage of private office-
based providers to be sampled.

Among the hospital OPDs to be sam-
pled, most providers practiced general
medicine (Table 1). Again, the South
and metropolitan areas represented
the highest percentage of OPD loca-
tions sampled.

Type of Papanicolaou test used
to screen for cervical cancer
Liquid-based cytologic testing was the
most common cervical cancer screening
method to be ordered among both of-
fice-based providers (58.9%; 95% confi-
dence interval [CI], 51.6 – 65.9%) and
hospital OPD providers (70.1%; 95% CI,
58.7–79.5%), followed by the use of both
conventional Papanicolaou and liquid-
based cytologic tests among office-based
and hospital OPD providers, respec-
tively (21.9%; 95% CI, 16.8 –28.2%; and
20.8%; 95% CI, 13.2–31.3%; Table 2).

HPV testing practices
Among office-based providers, 78.0%

ers by setting: Cervical Cancer Scre

Office-based providers
(n � 376)

n % (95% CI)

.........................................................................................................................

72 16.9 (12.7–22.1)
.........................................................................................................................

97 24.2 (18.8–30.5)
.........................................................................................................................

113 37.1 (31.2–43.3)
.........................................................................................................................

94 21.9 (16.4–28.6)
.........................................................................................................................

.........................................................................................................................

284 77.0 (68.9–83.5)
.........................................................................................................................

92 23.0 (16.5–31.2)
.........................................................................................................................

general/family practice office-based providers; the National Hos
ysician assistants, nurse practitioners, and certified nurse midw

d in this Table; d Unstable estimates; relative standard error, �3
s for this variable; f Responses from midlevel providers were inclu

ynecol 2011.
(95% CI, 71.3– 83.4%) reported order-
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ing the HPV test; 51.0% (95% CI, 43.2–
58.7%) reported ordering the HPV co-
test, with 64.1% (95% CI, 52.6 –74.1%)
ordering the co-test for women �30
years old (Table 2).

Of hospital OPDs that were sampled,
84.0% of providers (95% CI, 65.1–
93.7%) reported ordering the HPV test,
with similar percentages stratified by
specialty. More than one-half of hospital
OPDs (51.4%; 95% CI, 39.0 – 63.6%) re-
ported ordering the HPV co-test; of
those, 62.4% (95% CI, 46.1–76.4%) or-
dered the co-test for women �30 years
old.

Screening interval recommendations
Among office-based providers and
hospital OPDs that order the HPV test,
most providers in both settings would
perform the next Papanicolaou test in
12 months for all 3 clinical vignettes
(Table 3).

For a woman between 30 and 60
years old with a current normal Papa-
nicolaou test result, no current HPV
test result, and 2 consecutive normal
Papanicolaou test results, 76.4% of of-
fice-based providers (95% CI, 69.3–
82.3%) and 85.2% of hospital OPDs
(95% CI, 72.6 –92.6%) would recom-
mend a next screening in 12 months

ing Supplement, 2006 (continued)

Hospital outpatient departments
(n � 216)

n % (95% CI)

..................................................................................................................

74 27.0 (17.0–40.1)
..................................................................................................................

61 28.6 (17.5–43.0)
..................................................................................................................

47 33.0 (20.5–48.4)
..................................................................................................................

34 11.5 (5.4–22.6)d
..................................................................................................................

..................................................................................................................

177 59.1 (39.7–76.0)
..................................................................................................................

39 40.9 (24.0–60.3)
..................................................................................................................

Ambulatory Medical Care Survey collects data from general
only from the Community Health Center sample; c Unknown/
tandard error percent divided by estimated percent � 100);
the analysis for this variable; g Geographic region of practice
vid en

......... .........

......... .........

......... .........

......... .........

......... .........

......... .........

......... .........

......... .........

from pital
er: ph ives;
ente 0% (s
alysi ded in
(Table 3).
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For a woman between 30 and 60 years
old with a current normal Papanicolaou
test result, a current negative HPV test
result, and 2 consecutive normal results
on Papanicolaou tests, 66.6% of office-
based providers (95% CI, 59.1–73.4%)
and 72.7% of hospital OPDs (95% CI,
57.8 – 83.8%) would recommend a next
Papanicolaou test in 12 months. Nota-
bly, only 14% of office-based providers
(95% CI, 9.2–20.6%) would recommend
a next Papanicolaou test in �3 years, as
uidelines recommend (Table 3).
For a woman between 30 and 60

ears old with a current normal Papa-
icolaou test result, a current negative
PV test result, no Papanicolaou test

esults in the previous 5 years, 73.4% of
ffice-based providers (95% CI, 63.3–

TABLE 2
Cervical cancer screening practice

Variable

Percentag

Obstetrics
gynecolog

Which of the following methods does your
practice use to screen patients for
cervical cancer?

..........................................................................................................

Total, nc 90
..........................................................................................................

Conventional Papanicolaou test 0.9 (0.1
..........................................................................................................

Liquid-based cytologic test 75.3 (64.
..........................................................................................................

Both conventional Papanicolaou and
liquid-based cytologic test

23.8 (15.

...................................................................................................................

Does your practice ever order or collect
the human papillomavirus test?

..........................................................................................................

TOTAL, ne 89
..........................................................................................................

Yes 100.0
..........................................................................................................

No 0
...................................................................................................................

If yes, does your practice ever order or
collect the human papillomavirus co-test?

..........................................................................................................

Total, nf 87
..........................................................................................................

Yes 56.2 (43.
..........................................................................................................

No 43.9 (31.
...................................................................................................................

If yes, for which patient does your
practice order or collect the human
papillomavirus co-test?

..........................................................................................................

TOTAL, n 32
..........................................................................................................

Women �30 y oldh 71.7 (55.
...................................................................................................................

CI, confidence interval.
a Not obstetrics/gynecology: general/family practice, internal

analysis; d Unstable estimates; relative standard error, �30
were excluded in analysis; f “Unknown”, “blank”, and “not ap
response categories that included “women under 30 years old
status,” and “other.”

Roland. HPV co-testing and screening intervals. Am J Ob
1.5%) and 73.5% of hospital OPDs
95% CI, 63.1– 81.8%) would recom-
end a next Papanicolaou test in 12
onths. A large percentage of office-

ased providers (25.2%; 95% CI, 17.8 –
4.4%) and hospital OPDs (24.9%;
5% CI, 16.6 –35.6%) recommend a
ext Papanicolaou test within a 12-
onth period (Table 3).

COMMENT

Through clinical vignettes, we found rec-
ommendations to extend the screening
interval to 3 years among office-based
providers were greatest, albeit 14%, for a
woman with a current normal HPV co-
test result and a documented history of
normal Papanicolaou test results. How-
ever, recommendation for next Papani-

y setting and specialty: Cervical Can

office-based providers (95% CI) Perc

Not obstetrics/
gynecologya TOTAL

Obs
gyne

.........................................................................................................................

281 371 108
.........................................................................................................................

)d 26.1 (18.8–34.9) 19.2 (13.9–25.8) 12.
.........................................................................................................................

.9) 52.7 (43.6–61.6) 58.9 (51.6–65.9) 68.
.........................................................................................................................

.9) 21.3 (15.2–28.9) 21.9 (16.8–28.2) 18.

.........................................................................................................................

.........................................................................................................................

272 361 106
.........................................................................................................................

69.7 (61.0–77.1) 78.0 (71.3–83.4) 85.
.........................................................................................................................

30.4 (22.9–39.0) 22.1 (16.6–28.7) 14.
.........................................................................................................................

.........................................................................................................................

202 289 94
.........................................................................................................................

.2) 47.9 (38.3–57.6) 51.0 (43.2–58.7) 63.
.........................................................................................................................

.7) 52.1 (42.4–61.7) 49.0 (41.3–56.8) 36.
.........................................................................................................................

.........................................................................................................................

57 89 36
.........................................................................................................................

.7) 58.6 (43.6–72.2) 64.1 (52.6–74.1) 75.
.........................................................................................................................

cine, and midlevel provider; b Not obstetrics/gynecology: general
andard error percent divided by estimated percent � 100); e “No
ble” responses were excluded in analysis; g n � 30, unstable es
omen who request the test for cervical cancer screening,” “ women

ynecol 2011.
colaou test within a period of less than 12 n
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months was greatest for a woman with a
current normal HPV co-test result but
with no documented history of normal
Papanicolaou test results in the previous
5 years. Establishing a history of normal
Papanicolaou test results with the pa-
tient appears to be a critical component
to providers making guideline-sup-
ported screening interval recommenda-
tions. Approximately one-half of pro-
viders ordered the HPV co-test for their
patients; of those providers, approxi-
mately two-thirds ordered the test for
women �30 years old, which is the only
pproved use of the HPV co-test.

The findings from our study draw at-
ention to 2 current issues in cervical
ancer screening, which are not neces-
arily mutually exclusive: integration of

r Screening Supplement, 2006

ge of hospital outpatient departments (95% CI)

s/
gy

Not obstetrics/
gynecologyb TOTAL

..................................................................................................................

103 211
..................................................................................................................

9–29.3)d 7.8 (2.7–20.4)d 9.0 (4.2–18.3)d
..................................................................................................................

.1–80.9) 70.6 (56.5–81.6) 70.1 (58.7–79.5)
..................................................................................................................

.7–30.4) 21.6 (12.3–34.9) 20.8 (13.2–31.3)

..................................................................................................................

..................................................................................................................

99 205
..................................................................................................................

.7–93.7) 83.6 (57.5–95.1) 84.0 (65.1–93.7)
..................................................................................................................

3–31.3)d 16.4 (4.9–42.5)d 16.0 (6.3–34.9)d
..................................................................................................................

..................................................................................................................

77 171
..................................................................................................................

.0–76.6) 46.7 (31.8–62.3) 51.4 (39.0–63.6)
..................................................................................................................

.4–51.0) 53.3 (37.7–68.2) 48.6 (36.4–61.0)
..................................................................................................................

..................................................................................................................

19g 55
..................................................................................................................

.8–88.4) 55.9 (35.0–74.9) 62.4 (46.1–76.4)
..................................................................................................................

icine; c “Unknown” and “blank” responses were excluded in
are of human papillomavirus test” and “unknown” responses
e; h This question included a total of 5 non-mutually exclusive
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and adoption of and adherence to clini-
cal guidelines. The uptake of the HPV
co-test that is reflected in our findings
from 2006 is not necessarily unreason-
able because approval from the US Food
and Drug Administration and support
from professional organizations for HPV
co-testing occurred 3 years earlier in 2003.
However, our findings that large numbers
of providers are not following screening
interval recommendations cause greater
concern, because support for extending
the interval with the Papanicolaou test
alone predates the introduction of the

TABLE 3
Screening interval recommendation

When should a woman 30-60 years
old receive her next Papanicolaou
test, given she has:

Percentage o

Obstetrics/
gynecology

A current normal Papanicolaou result,
no current human papillomavirus test
result, and 2 consecutive previous
normal Papanicolaou results in the
past 5 years

..........................................................................................................

TOTALc 83
..........................................................................................................

0 to �12 mos 1.6 (0.4–6.6
..........................................................................................................

12 mos 92.2 (84.8–96
..........................................................................................................

24 mos 3.5 (1.2–9.8
..........................................................................................................

�36 mos 2.7 (0.7–10.
...................................................................................................................

A current normal Papanicolaou result,
a current negative human
papillomavirus test result, and 2
consecutive previous normal
Papanicolaou results in the past 5
years

..........................................................................................................

TOTALc 82
..........................................................................................................

0 to �12 mos 0
..........................................................................................................

12 mos 78.2 (67.4–86
..........................................................................................................

24 mos 10.8 (5.4–20.
..........................................................................................................

�36 mos 11.0 (5.6–20.
...................................................................................................................

A current normal Papanicolaou result,
a current negative human
papillomavirus test result, and no
Papanicolaou test history in the past
5 years

..........................................................................................................

TOTALc 75
..........................................................................................................

0 to �12 mos 18.2 (10.3–30
..........................................................................................................

12 mos 81.8 (69.9–89
..........................................................................................................

24 mos 0
..........................................................................................................

�36 mos 0
...................................................................................................................

CI, confidence interval.
a Not obstetrics/gynecology: general/family practice, internal m

of patient,” and “blank” were excluded from the analysis; d U

Roland. HPV co-testing and screening intervals. Am J Ob
HPV test into clinical practice.7,23

1.e6 American Journal of Obstetrics & Gynecology
If providers are using the HPV co-test
approach, traditional risk factors (such
as the previous number of normal Papa-
nicolaou test results9) may not matter as
much as HPV status in the determina-
tion of screening intervals.14,24 The HPV
test is a risk stratifier; the utility of the
HPV test is to identify women with high-
risk HPV who are then at risk for having
or experiencing precancerous or cancer-
ous changes (CIN 2 or 3 lesion) within
the 3 years after the initial testing.6,25 Use
of the HPV co-test and adherence to the
extended screening interval guideline

by setting and specialty: Cervical Ca

ce-based providers (95% CI) Perc

Not obstetrics/
gynecologya TOTAL

Obs
gyn

.........................................................................................................................

200 283 89
.........................................................................................................................

1.4 (0.4–4.6)d 1.5 (0.6–3.7)d 8.8
.........................................................................................................................

68.0 (58.3–76.3) 76.4 (69.3–82.3) 82.7
.........................................................................................................................

23.0 (15.6–32.5) 16.2 (11.1–23.0) 6.0
.........................................................................................................................

7.7 (3.8–15.0)d 5.9 (3.1–11.0)d 2.6
.........................................................................................................................

.........................................................................................................................

196 278 88
.........................................................................................................................

0.4 (0.06–2.8)d 0.3 (0.04–1.9)d 4.9
.........................................................................................................................

60.4 (50.7–69.3) 66.6 (59.1–73.4) 76.4
.........................................................................................................................

23.7 (16.1–33.4) 19.2 (13.6–26.4) 7.1
.........................................................................................................................

15.6 (9.3–24.8) 14.0 (9.2–20.6) 11.7
.........................................................................................................................

.........................................................................................................................

192 267 78
.........................................................................................................................

28.7 (19.5–40.1) 25.2 (17.8–34.4) 18.0
.........................................................................................................................

69.1 (56.5–79.4) 73.4 (63.3–81.5) 77.9
.........................................................................................................................

2.0 (0.3–10.8)d 1.3 (0.2–7.3)d 0
.........................................................................................................................

0.2 (0.03–1.2)d 0.1 (0.02–0.8)d 4.1
.........................................................................................................................

ine, and mid-level provider; b Not obstetrics/gynecology: general
ble estimates; relative standard error, �30% (standard error per

ynecol 2011.
with concurrent normal test results cir- e
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cumvents patient harms that can be
caused by over-testing, which include
pain, inconvenience, and morbidity that
is associated with testing, follow-up pro-
cedures, and treatments.26 Frequent and
nappropriate use of cervical cancer
creening technologies also burdens the
atient and practice with unnecessary fi-
ancial costs.
Continuing medical education on the

atural history of HPV, the function of
he HPV test, and the implications of the
o-test approach on patterns of patient
are is available to providers.27 However,

r Screening Supplement, 2006

ge of hospital outpatient departments (95% CI)

cs/
ogy

Not obstetrics/
gynecologyb TOTAL

..................................................................................................................

74 163
..................................................................................................................

–31.9)d 0 2.3 (0.5–10.3)d
..................................................................................................................

.9–92.5) 86.1 (69.1–94.5) 85.2 (72.6–92.6)
..................................................................................................................

–17.2)d 7.0 (1.9–22.2)d 6.7 (2.5–17.2)d
..................................................................................................................

–7.3)d 6.9 (2.1–20.5)d 5.8 (2.0–15.6)d
..................................................................................................................

..................................................................................................................

75 163
..................................................................................................................

–14.0)d 0.6 (0.09–4.5)d 1.7 (0.5–5.5)d
..................................................................................................................

.9–86.5) 71.4 (52.3–85.1) 72.7 (57.8–83.8)
..................................................................................................................

–17.9)d 16.0 (6.8–33.2)d 13.8 (6.6–26.6)d
..................................................................................................................

–24.1)d 11.9 (4.9–26.3)d 11.9 (5.7–23.2)d
..................................................................................................................

..................................................................................................................

71 149
..................................................................................................................

–30.7) 27.1 (16.4–41.3) 24.9 (16.6–35.6)
..................................................................................................................

.0–87.5) 72.1 (58.1–82.7) 73.5 (63.1–81.8)
..................................................................................................................

0.8 (0.1–5.6)d 0.6 (0.09–4.2)d
..................................................................................................................

–16.9)d 0 1.0 (0.2–4.4)d
..................................................................................................................
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not be enough to change the individual’s
clinical behaviors. Public health leader-
ship can promote quality improvement
and systems change interventions to en-
sure that the recommended screening

ractices are used in clinical settings.28

However, an organized and systematic ap-
proach to screening that promotes these
evidence-based screening policies may also
be necessary to ensure the screening of
women at appropriate intervals.

There were inherent strengths and
limitations to our analysis. A large per-
centage of the surveys were completed by
“other office staff” who did not identify
as a physician, midlevel provider, or reg-
istered nurse (20% in office settings and
31% in hospital OPDs), which may im-
pact the accuracy of the findings. This
may present an unexplored bias; it is not
a common practice in national survey
methods to assess the professional back-
ground of the survey respondent. This is
an area that may garner research interest
in the future. These data validate find-
ings from a recent analysis of primary
care provider HPV co-testing and in-
tended screening interval practices14 and
are meant to be representative of general
population practices. In addition, clinical
vignettes are a useful and reliable method
to measure outpatient physician prac-
tices.29-31 However, these estimates are de-
criptive and, because of the smaller sam-
le size, have resulted in large variances.
Whether HPV co-testing and ex-

ended screening intervals will be uni-
ersally accepted and implemented as
urrent guidelines recommended is un-
nown.32 The need to document the

adoption of screening technologies and
guideline adherence of providers in the
midst of changes in health care, evolving
screening guidelines, and technology de-
velopment is of great public health im-
portance. Our findings suggest a need for
continued surveillance and data collec-
tion on adherence to cervical screening
guidelines, and perhaps an open dia-
logue on provider, patient, and systems
preferences for prevention and manage-
ment of cervical cancer and abnormali-
ties. It is necessary to establish a solid
baseline of provider behaviors regarding
changes to practice and screening tech-

nologies to better understand how policy
established at the national level is trans-
lated to the individual patient and asso-
ciated outcomes. Understanding discor-
dance between clinical policy and
practice, which can result in unnecessary
testing costs and burden to the woman,
should be central to future research
initiatives. f
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