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PAPANICOLAOU (PAP) SMEAR

screening for cervical cancer, in-
troduced in the 1940s, has be-
come a widely accepted cancer

screening test. High rates of screening are
the rule in all industrialized nations, and
the number of cases and deaths from cer-
vical cancer has decreased substantially
since the introduction of screening. In
the United States, all women have his-
torically been considered eligible for Pap
smear screening. This includes the mil-
lions of women who have undergone
complete hysterectomy—women who
are not at risk of cervical cancer.

Women without a cervix who un-
dergo Pap smear testing receive vaginal
smears, screening for cancer of the va-
gina, a rare gynecologic malignancy that
accounts for 0.3% of cancers in wom-
en—a cancer less common than cancer
of the tongue or the small intestine.1 Pre-
vious Pap smear screening guidelines, in-
cluding consensus guidelines issued in
1988,2-4 largely failed to distinguish be-
tween women who had undergone hys-
terectomy and those with an intact cer-
vix. In 1996, however, based on
accumulated evidence from observa-
tional studies,5,6 the US Preventive Ser-
vices Task Force recommended that rou-
tine Pap smear screening is unnecessary
for women who have undergone a com-
plete hysterectomy for benign disease.7

Although screening among women
who had undergone hysterectomy was
reported during the early 1990s,8 there
have been no reports for the years fol-
lowing this recommendation. We
sought to determine whether screen-
ing has declined following the task force

recommendation and to estimate how
many women are currently being
screened unnecessarily.

METHODS
Data Sources

We used data from the Behavioral Risk
Factor Surveillance System (BRFSS), an
annual, cross-sectional, population-
based, random-digit-dialed telephone
survey conducted by the Centers for Dis-
ease Control and Prevention. The BRFSS
collects data on health care use, risk be-

haviors, and demographics from a rep-
resentative sample of civilian, noninsti-
tutionalized adults (18 years or older)
in the United States.9 Our analysis in-
cluded each year of the survey from 1992
to 2002, except 2001, when no ques-
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Context Most US women who have undergone hysterectomy are not at risk of cer-
vical cancer—they underwent the procedure for benign disease and they no longer
have a cervix. In 1996, the US Preventive Services Task Force recommended that rou-
tine Papanicolaou (Pap) smear screening is unnecessary for these women.

Objective To determine whether Pap smear screening among women who have un-
dergone hysterectomy has decreased following the recommendation.

Design We used data from the Behavioral Risk Factor Surveillance System (1992-2002),
an annual, population-based telephone survey of US adults conducted by the Centers
for Disease Control and Prevention. Data about timing, type, and indication for hyster-
ectomies were obtained from the Nationwide Inpatient Sample and other sources.

Study Participants In each year of the survey, a representative sample of US
women 18 years and older who had undergone hysterectomy (combined
n=188390) was studied.

Main Outcome Measure The main outcome was the proportion of women with
a history of hysterectomy who reported a current Pap smear (within 3 years). Overall
proportions are age adjusted to the 2002 US female population.

Results Twenty-two million US women 18 years and older have undergone hyster-
ectomy, representing 21% of the population. The proportion of these women who
reported a current Pap smear did not change during the 10-year study period. In 1992
(before the US Preventive Services Task Force recommendations), 68.5% of women
who had undergone hysterectomy reported having had a Pap smear in the past 3 years;
in 2002 (6 years after the recommendation), 69.1% had had a Pap smear during the
same period (P value for the comparison=.22). After accounting for Pap smears that
may have preceded a recent hysterectomy and hysterectomies that spared the cervix
or were performed for cervical neoplasia, we estimate that almost 10 million women,
or half of all women who have undergone hysterectomy, are being screened unnec-
essarily.

Conclusions Many US women are undergoing Pap smear screening even though
they are not at risk of cervical cancer. The US Preventive Services Task Force recom-
mendations either have not been heard or have been ignored.
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tions related to Pap smear screening were
asked. Median annual response rate,
based on persons estimated to be eli-
gible to participate, ranged from 49%
(2000) to 71% (1993).10-14

Each state’s yearly BRFSS data file is
weighted to the respondent’s probabil-
ity of selection and the age-specific, sex-
specific, and race-specific population
from the most current census data (or in-
tercensal estimates) for each state. These
weights adjust for differences in prob-
ability of selection and nonresponse and
may also partially correct for any bias
caused by lack of telephone coverage.9

Because the poststratification weights re-
flect the size of the underlying stratum-
specific population, we were able to com-
bine data (using Stata statistical software,
version 7.0, Stata Corp, College Sta-
tion, Tex) from each state into sum-
mary measures that represent the com-
bined population of the country.

Study Population:
Women With Hysterectomy
During the 10 years analyzed, 188390
women reported having undergone hys-
terectomy. Of these, we excluded 720
who did not respond to the question,
“Have you ever had a Pap smear?” (item
nonresponse rate, 0.4%), leaving 187670
women in our study population. Those
women who reported having had a Pap
smear were asked about the timing of the
most recent test. For each year, we re-
port the proportion of women with a his-
tory of hysterectomy who had received
a current Pap smear. Current is de-
fined by the standard of most US pro-
fessional organizations: a Pap smear per-
formed within the past 3 years.15,16 For
women who reported having had a Pap
smear but did not respond to the ques-
tion about the timing of the most re-
cent test, we assumed that they did not
have a current Pap smear (item nonre-
sponse rate, 2%-3%).

Analysis
Temporal Trends, 1992-2002. We ana-
lyzed responses based on age and re-
port the proportion screened using 3 age
categories: 18 to 44 years, 45 to 64 years,
and 65 years and older. To produce an

overall proportion, we used the direct
method to age adjust (using 9 age cat-
egories) to the 2002 US population of
women with hysterectomies, using
BRFSS 2002 estimates. We compared the
proportion of women with a history of
hysterectomy who reported a current
Pap smear in 1992 and in 2002 (and in
1996 compared with 2002) using the
2-sample test of proportions. All re-
ported P values are based on 2-sided
tests; P�.05 is considered statistically
significant.

Estimating the Volume of Unneces-
sary Screening, 2002. To estimate the
number of women being screened un-
necessarily, we used BRFSS to deter-
mine the total number of women in 2002
who both had a history of hysterec-
tomy and had been screened in the pre-
vious 3 years. From this total, we sub-
tracted the estimated number in whom
screening for cervical cancer may be war-
ranted—women whose most recent Pap
smear could conceivably have pre-
ceded their hysterectomy, those who still
had a cervix, and those whose hyster-
ectomy was performed for cervical neo-
plasia. We made 2 simplifying assump-
tions in this calculation: (1) that the 3
groups were mutually exclusive and (2)
that all the women in these groups had
had a Pap smear in the past 3 years. Both
assumptions tend to overestimate the
number in whom current Pap smear
may have been warranted and, con-
versely, underestimate the number being
screened unnecessarily.

Because BRFSS does not collect in-
formation about the timing, type, or in-
dication for a woman’s hysterectomy, we
used the Nationwide Inpatient Sample
(NIS),17 a database containing all hos-
pital discharge abstracts from a repre-
sentative sample of nonfederal acute care
hospitals in the United States, to esti-
mate the number of women in each of
the 3 groups. To determine the num-
ber of women whose current Pap smear
could have preceded their hysterec-
tomy (in other words, any woman whose
hysterectomy occurred in the past 3
years), we summed the number of US
women in each of the 3 previously speci-
fied age groups who underwent hyster-

ectomy during the 3 years before the sur-
vey (1999-2001), using data from the
NIS.18 The resulting figure (1.8 million
women) was corroborated by esti-
mates derived from the National Hos-
pital Discharge Survey19 and the 2000
National Health Interview Survey.20 To
determine the number of women who
still have a cervix after hysterectomy, we
used data on subtotal hysterectomy in-
cidence (from the NIS, 1997-200118) and
prevalence21 to derive an upper bound
estimate of the proportion of women
with hysterectomy who still have a cer-
vix (5% or, in 2002, 1.1 million wom-
en). Finally, to determine the number
of women in whom hysterectomy was
performed for cervical neoplasia, we
used previously published estimates
from the National Hospital Discharge
Survey (1988-1997)8 and data from the
NIS (2000)22 to establish an upper bound
estimate of the proportion of women
whose hysterectomies were performed
for this indication (10% or, in 2002, 2.2
million women).

Finally,wecalculatedage-specificesti-
mates of the prevalence of unnecessary
screening, stratifyingwomeninto1of the
3 previously specified age groups: 18 to
44 years, 45 to 64 years, and 65 years and
older.

RESULTS
Overall, 21% of US women have un-
dergone hysterectomy (as of 2002), a
proportion that remained relatively con-
stant during the 10-year study period
(range, 21%-23%). In 1992, the age-
adjusted proportion of women with a
history of hysterectomy who reported
having a Pap smear within the preced-
ing 3 years was 68.5% (FIGURE). In
1996, the year of the US Preventive Ser-
vices Task Force guidelines, 69.4% had
been screened within the same pe-
riod, and in 2002, the most recent year
for which data are available, 69.1% re-
ported a current Pap smear. There was
no significant difference between 1992
and 2002 (P=.22) or between 1996 and
2002 (P = .47) in the proportion of
women with a history of hysterec-
tomy who reported having a current
Pap smear. The Figure also shows that
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in each of the 3 age groups specified
(18-44 years, 45-64 years, and �65
years), Pap smear screening rates re-
mained stable throughout the period
from 1992 to 2002.

In 2002, an estimated 22 million US
women 18 years and older reported ever
having undergone hysterectomy, of
whom 69.1%, or approximately 15 mil-
lion, had a current Pap smear. Approxi-
mately 1.8 million of these women had
undergone hysterectomy in the previ-
ous 3 years (1999-2001), and thus their
Pap smear may have preceded the sur-
gery. Of the remaining 13.2 million,
screening may have been indicated for
up to 1.1 million who still had a cer-
vix and as many as 2.2 million whose
hysterectomy was performed for cer-

vical neoplasia. Thus, we estimate that
approximately 10 million American
women, or 45.6% of those who had un-
dergone hysterectomy, were unneces-
sarily undergoing Pap smear screen-
ing in 2002. The TABLE shows that the
prevalence of unnecessary screening
among women who had undergone
hysterectomy was 19.3% for women
aged 18 to 44 years, 54.9% for those
aged 45 to 64 years, and 40% for women
65 years and older.

COMMENT
We found that more than two thirds of
US women who have undergone hys-
terectomy report having had a Pap
smear within the past 3 years. Despite
a 1996 recommendation from the US

Preventive Services Task Force that rou-
tine Pap smear screening is unneces-
sary for women who have undergone
hysterectomy for benign disease, we
found that the proportion screened did
not decrease at all in the subsequent
6-year period. Lastly, we estimate that
even accounting for the small fraction
of women in whom a Pap smear may
be warranted despite hysterectomy, ap-
proximately 10 million women who do
not have a cervix are being screened un-
necessarily for cervical cancer.

Our study has several limitations.
First, the BRFSS survey was con-
ducted by telephone, and conclusions
apply only to the approximately 95%
of the US population residing in house-
holds with a telephone. Second, be-
cause women tend to overreport Pap
smear screening,23-25 self-reported data
overestimate the proportion actually
being screened. However, even if as
many as half of the women who re-
ported a current Pap smear had not had
one, millions of women are still being
screened unnecessarily. Furthermore,
this limitation does not apply to our
temporal analysis, because we have no
reason to believe that the accuracy of
Pap smear self-reports has changed over
time. Our estimate of the amount of un-
necessary screening is, in fact, close to
that of a medical records study21 in
which 58% of women who had previ-
ously undergone total hysterectomy for
benign disease were found to have been
subsequently screened.

Lastly, although our information
about the timing, type, and indication
for women’s hysterectomies are de-
rived from the best available national
data,8,18-20 some may be concerned about

Figure. Percentage of Women With a History of Hysterectomy Who Reported Receiving a
Papanicolaou Smear in the Past 3 Years Before and After the US Preventive Services Task
Force Recommendation*
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The US Preventive Services Task Force recommendation states, “Women who have undergone a hysterec-
tomy in which the cervix was removed do not require Pap testing, unless the hysterectomy was performed
because of cervical cancer or its precursors.”7

*For all years, SE for total sample was less than 1%, for each subgroup, less than 3%.

Table. US Women Who Have Undergone Hysterectomy According to Screening Status and Indication for Screening, 2002

Age Group, y
No. With

Hysterectomy
Currently Being
Screened, No.

May Warrant Screening, No.
Currently Being

Screened Unnecessarily,
No. (%)

Recent
Hysterectomy*

Intact
Cervix

Cervical
Neoplasia

18-44 1 770 000 1 522 000 915 000 88 000 177 000 342 000 (19.3)

45-64 10 581 000 8 125 000 733 000 529 000 1 058 000 5 805 000 (54.9)

�65 9 244 000 5 275 000 194 000 462 000 924 000 3 695 000 (40.0)

All ages† 21 736 000 15 025 000 1 843 000 1 087 000 2 173 000 9 922 000 (45.6)

*Women who had undergone hysterectomy in the 3 years before the survey whose most recent Papanicolaou smear may have preceded the hysterectomy.
†Age-specific figures do not total due to a small number of women with missing age (item nonresponse rate, �1%).
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the technique we used to estimate the
number of women screened unneces-
sarily. Each of our assumptions, how-
ever, tends to overestimate the num-
ber of women in whom screening may
be warranted. First, we assumed that for
all women who had both a hysterec-
tomy and a Pap smear in the past 3
years, the Pap smear was warranted be-
cause it preceded the hysterectomy. Sec-
ond, because the number of subtotal
hysterectomies has recently been in-
creasing in the United States,18 as else-
where,26 our use of the most recent es-
timate (4.9% of all hysterectomies in
2001 were subtotal) led us to over-
state the population prevalence of
women who still have a cervix after hys-
terectomy. Finally, in our calculations
we assumed that every woman in each
of the 3 groups in whom screening may
be warranted had had a Pap smear in
the past 3 years and that the 3 groups
were mutually exclusive. All of these as-
sumptions led us to underestimate the
number of women being screened un-
necessarily.

There are a number of possible ex-
planations for our findings. It is pos-
sible that women who have had a total
hysterectomy are not aware that they
are no longer at risk for cervical can-
cer. Or they may simply be so enthu-
siastic about cancer screening27 that
they continue to have Pap smears re-
gardless of the usefulness of the test. It
is also possible that physicians are
largely responsible for continuing cer-
vical cancer screening after hysterec-
tomy. They may be unaware that
screening for vaginal cancer is unwar-
ranted. They may also be reluctant to
suggest stopping screening either be-
cause they are concerned that patients
may question their judgment or moti-
vation or may be wary of the consid-
erable investment of time that might be
required to avoid this possibility. Fi-
nally, it is possible that systemic fac-
tors, specifically, Pap smear perfor-
mance measures, are responsible.
Although these measures may not be
intended to apply to women who have
undergone hysterectomy, it can be dif-

ficult to identify who these women are
using administrative data. The net effect
may be that all women are encour-
aged to receive Pap smears in order to
meet specified benchmarks for cervi-
cal cancer screening. Addressing the
problem of unnecessary screening in
women who have undergone hyster-
ectomy will require identifying which
of these factors is primarily respon-
sible and acting accordingly.

Author Contributions: Dr Sirovich had full access to
all of the data in the study and takes responsibility for
the integrity of the data and the accuracy of the data
analysis.
Study concept and design: Sirovich.
Acquisition of data: Sirovich.
Analysis and interpretation of data: Sirovich, Welch.
Drafting of the manuscript: Sirovich.
Critical revision of the manuscript for important in-
tellectual content: Welch.
Statistical expertise: Sirovich, Welch.
Obtained funding: Welch.
Supervision: Welch.
Funding/Support: Dr Sirovich is supported by a Vet-
erans Affairs Career Development Award. This study
was supported by Research Enhancement Award 03-
098 from the US Department of Veterans Affairs to
investigate the harms from excessive medical care.
Disclaimer: The views expressed herein do not nec-
essarily represent the views of the US Department of
Veterans Affairs or the US government.

REFERENCES

1. Surveillance, Epidemiology, and End Results Web site.
SEER Incidence and US Mortality Statistics: Estimated
New Cancer Cases and Deaths for 2003. Bethesda, Md:
National Cancer Institute; 2003. Available at: http:
//www.seer.cancer.gov/csr/1975_2000/results_single
/sect_01_table.01.pdf. Accessed December 7, 2003.
2. AmericanCancer Society.SummaryofCurrentGuide-
lines for the Cancer-Related Checkup: Recommenda-
tions. Atlanta, Ga: American Cancer Society; 1988.
3. US Preventive Services Task Force. Screening for cer-
vical cancer. In: Guide to Clinical Preventive Services.
Baltimore, Md: Williams & Wilkins; 1989:57-62.
4. Recommendations on frequency of Pap test screen-
ing: ACOG committee opinion: No. 152—March 1995.
Int J Gynaecol Obstet. 1995;49:210-211.
5. Fetters MD, Fischer G, Reed BD. Effectiveness of vagi-
nal Papanicolaou smear screening after total hysterec-
tomy for benign disease. JAMA. 1996;275:940-947.
6. Pearce KF, Haefner HK, Sarwar SF, Nolan TE. Cy-
topathologic findings on vaginal Papanicolaou smears
after hysterectomy for benign gynecologic disease.
N Engl J Med. 1996;335:1559-1562.
7. US Preventive Services Task Force. Screening for
cervical cancer. In: Guide to Clinical Preventive Ser-
vices. 2nd ed. Baltimore, Md: Williams & Wilkins, 1996:
105-118.
8. Saraiya M, Lee NC, Blackman K, Smith MJ, Mor-
row B, McKenna MA. Self-reported Papanicolaou
smears and hysterectomies among women in the
United States. Obstet Gynecol. 2001;98:269-278.
9. Behavioral Risk Factor Surveillance System Over-
view 2002. Atlanta, Ga: US Dept of Health and Hu-
man Services; 2003. Available at: http://www.cdc
.gov/brfss/surveydata/2002/overview_01.rtf.
Accessed September 2, 2003.

10. 1994 Behavioral Risk Factor Surveillance Sys-
tem Summary Data Quality Report. Atlanta, Ga: US
Dept of Health and Human Services; 1995.
11. 1998 Behavioral Risk Factor Surveillance Sys-
tem Summary Data Quality Report. Atlanta, Ga: US
Dept of Health and Human Services; 1999.
12. 1999 Behavioral Risk Factor Surveillance Sys-
tem Summary Data Quality Report. Atlanta, Ga: US
Dept of Health and Human Services; 2000.
13. 2000 Behavioral Risk Factor Surveillance Sys-
tem Summary Data Quality Report. Atlanta, Ga: US
Dept of Health and Human Services; 2001.
14. 2002 Behavioral Risk Factor Surveillance Sys-
tem Summary Data Quality Report. Atlanta, Ga: US
Dept of Health and Human Services; 2003.
15. Saslow D, Runowicz CD, Solomon D, et al. Ameri-
can Cancer Society guideline for the early detection
of cervical neoplasia and cancer. CA Cancer J Clin.
2002;52:342-362.
16. Guide to Clinical Preventive Services, Third Edi-
tion: Periodic Updates. Rockville, Md: Agency for
Healthcare Research and Quality; March 2003. AHRQ
publication 03-0007. Available at: http://www.ahrq
.gov/clinic/periodorder.htm. Accessed April 7, 2003.
17. Nationwide Inpatient Sample (NIS), Healthcare
Cost and Utilization in Project (HCUP). Rockville, Md:
Agency for Healthcare Research and Quality; July 2003.
Available at: http://www.ahrq.gov/data/hcup/hcupnis
.htm. Accessed April 23, 2004.
18. HCUPnet, Healthcare Cost and Utilization Project,
Nationwide Inpatient Sample, 1997-2001. Rock-
ville, Md: Agency for Healthcare Research and Qual-
ity. Available at: http://www.ahrq.gov/data/hcup
/hcupnet.htm. Accessed November 14, 2003.
19. Keshavarz H, Hillis SD, Kieke BA, Marchbanks PA.

Hysterectomy surveillance—United States, 1994-
1999. MMWR Morb Mortal Wkly Rep. 2002;51(SS05):
1-8. Available at: http://www.cdc.gov/mmwr/preview
/mmwrhtml/ss5105a1.htm.
20. National Center for Health Statistics. Data File
Documentation, National Health Interview Survey,
2000. Hyattsville, Md: National Center for Health Sta-
tistics; 2002. Available at: ftp://ftp.cdc.gov/pub/
Health_Statistics/NCHS/Datasets/NHIS/2000/. Ac-
cessed October 29, 2002.
21. Eaker ED, Vierkant RA, Konitzer KA, Remington
PI. Cervical cancer screening among women with and
without hysterectomies. Obstet Gynecol. 1998;91:
551-555.
22. Healthcare Cost and Utilization Project. Nation-
wide Inpatient Sample 2000. Rockville, Md: Agency
for Healthcare Research and Quality; 2000.
23. Newell SA, Girgis A, Sanson-Fisher RW, Savolainen
NJ, Hons BA. The accuracy of self-reported health be-
haviors and risk factors relating to cancer and cardio-
vascular disease in the general population: a critical
review. Am J Prev Med. 1999;17:211-229.
24. Bowman JA, Sanson-Fisher R, Redman S. The ac-
curacy of self-reported Pap smear utilisation. Soc Sci
Med. 1997;44:969-976.
25. McGovern PG, Lurie N, Margolis KL, Slater JS. Ac-
curacy of self-report of mammography and Pap smear
in a low-income urban population. Am J Prev Med.
1998;14:201-218.
26. Gimbel H, Settnes A, Tabor A. Hysterectomy on
benign indication in Denmark 1988-1998. Acta Ob-
stet Gynecol Scand. 2001;80:267-272.
27. Schwartz LM, Woloshin S, Fowler FJ, Welch HG.
Enthusiasm for cancer screening in the United States.
JAMA. 2004;291:71-78.

CERVICAL CANCER SCREENING

©2004 American Medical Association. All rights reserved. (Reprinted) JAMA, June 23/30, 2004—Vol 291, No. 24 2993


