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Objectives: To identify factors responsible for potentially clinically unnecessary cervical cancer screenings in women with prior hys-

terectomy. 

Methods: A retrospective cross-sectional study was conducted using the Centers for Disease Control and Prevention’s Behavioral Risk 

Factor Surveillance System (BRFSS). This study targeted adult women and examined whether they received a both a Papanicolaou (Pap) 

test and undergone a hysterectomy in the last three years. We conducted multivariate analyses, including weighted proportions and 

odds ratios (ORs), based on the modified BRFSS weighting method (raking). The inclusion criteria were adult women (>18 years old) 

who reported having received a Pap test within the last 3 years. 

Results: Of all women (n=252 391), 72 366 had received a Pap test, and 32 935 of those women (45%, or 12.5 million, weighted) had a pri-

or hysterectomy. We found that age, race/ethnicity, marital status, family income, health status, time since last routine checkup, and health 

insurance coverage were all significant predictors. Black, non-Hispanic women were 2.23 times more likely to receive Pap testing after a 

hysterectomy than white women (OR, 2.23; 95% confidence interval [CI], 1.99 to 2.50). Similarly, the odds for Hispanic women were 2.34 

times higher (OR, 2.34; 95% CI, 1.97 to 2.80). The odds were also higher for those who were married (OR, 1.17; 95% CI, 1.08 to 1.27), healthi-

er (OR, 1.24; 95% CI, 1.14 to 1.35), and had health insurance (OR, 1.54; 95% CI, 1.28 to 1.84), after controlling for confounders. 

Conclusions: We conclude that women may potentially receive Pap tests even if they are not at risk for cervical cancer, and may not 

be adequately informed about the need for screenings. We recommend strategies to disseminate recommendations and information 

to patients, their families, and care providers.
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INTRODUCTION

Papanicolaou (Pap) tests are commonly used to detect pre-
cancerous lesions that can lead to cervical cancer. It has been 
reported that over 12 500 women are annually diagnosed 
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with cervical cancer in the US alone, with white women hav-
ing an overall higher age-adjusted cancer incidence rate (50.1 
per 100 000) and ages 40-44 being the highest overall risk 
group (14.7 per 100 000) [1]. However, after a hysterectomy 
(i.e., removal of both the cervix and the uterus), the incidence 
of cervical cancer is extremely low (0.42 high-grade lesions per 
1000 Pap tests), and hysterectomy-corrected cervical cancer 
mortality rates vary by age and race [2,3]. Therefore, screening 
with human papillomavirus testing alone or with cytology 
could be clinically harmful [4,5]. Repeated sampling poses 
risks of vaginal bleeding, pain, infection, and psychological 
distress such as anxiety or concern, discomfort, and sexual 
dysfunction [6]. Because of these risks, the US Preventive Ser-
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vices Task Force has recommended that women avoid screen-
ing if they have no history of high-grade dysplasia or prior his-
tory of cervical cancer after hysterectomy with removal of the 
cervix [6].

Nevertheless, according to a population-based study that 
analyzed data from the 2010 National Health Interview Survey, 
nearly 65% of all women aged 30+ years with a history of hys-
terectomy reported receiving a Pap test within 3 years post-
hysterectomy [7], although this has apparently declined in re-
cent years (from 73.3% in 2000 to 58.7% in 2010) [8]. Likewise, 
such unnecessary use is likely to exacerbate the current finan-
cial problems faced by the National Breast and Cervical Cancer 
Early Detection Program at the population level [9]. These fi-
nancial problems affect all states, which are required to imple-
ment cost-effective preventive screening and treatment pro-
grams to provide free or low-cost services aimed at low-in-
come, underserved, or underinsured/uninsured women for 
screening and diagnosis of cervical cancer. Discontinuing un-
necessary cervical cancer screening for women without a cer-
vix who evidently gain no benefits from such screening should 
receive special policy attention [10]. 

Prior studies have suggested that demographic and social 
determinants may influence rates of cervical cancer screening 
[7,9,10]. This research extends the literature with updated 
comprehensive evidence, applying a comprehensive weight-
ing methodology known as raking. Our objective was to iden-
tify determinants of potentially unnecessary cervical cancer 
screenings.

METHODS

We identified determinants of potentially clinically unneces-
sary Pap tests after a hysterectomy based on the behavioral 
model of healthcare utilization as a conceptual framework 
[11]. This model suggests that socio-demographic, socioeco-
nomic, health system, and individual factors influence pat-
terns of healthcare use, and it is especially useful for explain-
ing variations across social, racial, and ethnic groups. We hy-
pothesized that these factors would be associated with pat-
terns of cervical cancer screening. The independent variables 
selected for the analysis included age, race, ethnicity, marital 
status, education, family income, health insurance coverage, 
burden of medical costs (i.e., “needed to see a doctor but 
could not because of cost”), access to primary care physician 
(PCP), health status, and time since the last routine checkup. 

The outcome variable of our study was whether women with 
a history of hysterectomy received a Pap test within the last 3 
years (binary) based on the 2014 Behavioral Risk Factor Sur-
veillance System (BRFSS) core questions (“Have you had a hys-
terectomy?”, “Have you ever had a Pap test?”, and “How long 
has it been since you had your last Pap test?”).

The BRFSS survey is a telephone survey conducted by the 
Centers for Disease Control and Prevention (CDC) that collects 
data from adult individuals about their reported healthcare 
utilization, behaviors, and risks across all 50 states, the District 
of Columbia, Puerto Rico, and Guam, targeting a representative 
sample of the population [12]. The BRFSS survey utilizes a com-
plex survey design incorporating disproportionate, cluster, and 
stratified sampling techniques based on random-digit dialing 
of telephone numbers using computer-assisted telephone in-
terviewing systems. The median response rate for all states was 
47.0% (range, 25.1 to 60.1%; landline response rate, 48.7%; cell 
phone response rate, 40.5%) [12]. For our study, we focused on 
adult women (>18 years) and the subset of adult women who 
reported having received a Pap test within the last 3 years.

This population-based, retrospective, cross-sectional study 
relied on data from the 2014 BRFSS survey and employed sev-
eral analytic strategies. We first calculated proportions and fre-
quencies for categorical variables using unweighted and 
weighted estimates. The second strategy was to test associa-
tions between categorical outcomes and explanatory vari-
ables using the chi-square test. The last was to perform bivari-
ate and multivariate logistic regression analyses to examine 
the strength of the relationship between each selected factor 
and whether a woman received a Pap test after a hysterecto-
my without and with controlling for confounders, respectively. 

We calculated weighted estimates that included propor-
tions and odds ratios (ORs) using a new weighting process 
(raking) for complex survey design that has been employed 
since 2011. This “raking” or iterative proportional fitting can 
more accurately match sample distributions underrepresented 
in the sample population to known population demographics, 
such as age, gender, race/ethnicity, geographic region, educa-
tional level, marital status, and homeownership status of re-
spondents alone or together (e.g., age-, gender, or area-by-
race/ethnicity). Raking also employs the dual-frame survey 
design to account for the overlapping sample frames ascribed 
to survey respondents who had both landline and cellular 
telephones. For the final weighting (i.e., to assign the raking-
derived weight to each respondent), we used the raking vari-
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Table 1. Sample1 characteristics of adult women who had received a Papanicolaou (Pap) test in the last 3 years and had a prior 
hysterectomy, 2014 US Behavioral Risk Factor Surveillance System (BRFSS) survey2

Characteristics of women who 
received both Pap test and 

 hysterectomy in last 3 y

Proportion of women with a prior hysterectomy who had 
received a Pap test within the last 3 y

Unweighted Weighted Unweighted Weighted
95% CI

p-value3

LL UL

Total        45.5    52.6 51.9 53.3
Age (y)
   18-44 
   45-64 
   ≥65 

32 935
8.1

48.7
43.3

12 514 996
9.9

45.3
44.8

  
72.4 (2654)
56.5 (16 022)
35.3 (14 259)

  
75.8 (1 790 922)
60.6 (6 524 263)
39.4 (4 199 812)

  
73.2
59.5
38.5

  
78.2
61.7
40.4

<0.001

Race/ethnicity4

   White, N-H
   Black, N-H
   Hispanic
   Asian, N-H
   AI/AN
   Other 

32 492
76.4
12.6
7.0
0.7
1.4
2.0

12 332 802
74.5
12.7

8.8
1.3
1.1
1.6

  
42.3 (24 816)
63.7 (4078)
64.7 (2268)
57.3 (225)
47.9 (443)
44.0 (662)

  
48.0 (8 391 592)
67.9 (2 024 896)
68.3 (1 404 119)
60.4 (183 406)
53.7 (137 442)
49.5 (191 351)

  
47.2
65.8
65.1
47.3
47.4
44.0

  
48.7
70.0
71.4
72.2
59.8
55.0

  
<0.001

Marital status5

   Not married
   Married 

32 778
46.3
53.7

12 467 247
46.9
53.1

  
40.7 (15 175)
50.7 (17 603)

  
48.4 (5 372 127)
56.4 (7 095 122)

  
47.4
55.4

  
49.4
57.3

  
<0.001

Education
   <High school 
   1-3 y of college
   ≥4 y of college

32 853
40.6
30.1
29.2

12 485 535
48.4
33.0
18.6

  
43.3 (13 353)
44.7 (9894)
50.1 (9606)

  
51.0 (5 850 229)
52.3 (4 095 117)
57.6 (2 540 191)

  
50.0
51.0
56.3

  
52.1
53.5
58.9

  
<0.001

Family income (103 US dollar)
   <25
   ≥25-<50
   ≥50-<75
   ≥75

27 603
32.2
27.4
15.8
24.5

10 592 474
36.5
27.7
14.1
21.7

  
40.8 (8897)
43.4 (7569)
51.0 (4373)
57.0 (6764)

  
49.1 (3 560 575)
50.0 (2 755 182)
56.0 (1 566 896)
62.7 (2 709 823)

  
47.7
48.5
54.0
61.0

  
50.4
51.4
58.0
64.3

  
<0.001

Health status6

   Not healthy
   Healthy 

32 817
24.9
75.1

12 462 975
29.4
70.6

  
41.8 (8159)
46.9 (24 658)

  
48.8 (3 395 629)
54.3 (9 067 348)

  
47.4
53.4

  
50.2
55.1

  
<0.001

Medical cost burden7

   No
   Yes 

32 861
89.4
10.6

12 453 118
86.8
13.2

  
45.3 (29 391)
47.3 (3470)

  
52.6 (10 808 474)
52.6 (1 644 646)

  
50.5
51.8

  
54.8
53.3

  
0.95

Last routine checkup (y)8

   <1  
   <2 
   <5 
   ≥5 

32 537
87.7
8.5
2.5
1.3

12 352 705
85.0

8.4
3.7
3.0

  
47.3 (28 542)
46.0 (2766)
30.2 (802)
20.1 (427)

  
54.4 (10 824 319)
53.2 (1 042 517)
36.3 (315 250)
24.7 (170 621)

  
53.6
50.8
32.6
21.3

  
55.2
55.7
40.1
28.4

  
<0.001

PCP9

   No
   Yes

32 861
5.2

94.8

12 470 077
6.8

93.2

  
42.3 (1701)
45.7 (31 160)

  
50.1 (805 650)
52.8 (11 664 428)

  
46.8
52.1

  
53.3
53.6

  
0.10

Health coverage10

   No
   Yes 

32 873
3.8

96.2

12 494 848
5.9

94.1

  
43.6 (1261)
45.6 (31 612)

  
47.3 (659 929)
53.0 (11 834 920)

  
44.0
52.3

  
50.6
53.7

  
0.001

Values are presented as number, % or % (number).
CI, confidence interval; LL, lower limit; UL, upper limit; N-H, non-Hispanic; AI/AN, American Indian/Alaska Native; PCP, primary care physician.
1Differences in sample responses between groups reflect missing values due to incomplete or unreported vales in the survey response. 
2The 2014 BRFSS data included all 50 states of the US, the District of Columbia, Guam, and Puerto Rico. 
3 p-values were based on the chi-square test between 2 categorical variables (i.e., the outcome variable of whether women received a Pap test within 3 years [coded 
1] or not [coded 0] versus other variables as risk factors). 

4 For the variable ‘race/ethnicity,’ Asian/non-Hispanic includes “Asian only, N-H.” Other includes “Native Hawaiian or other Pacific Islander only, N-H,” “multiracial, 
N-H,” and “other race only, N-H.” 

5For the variable “marriage,” “not married” includes “divorced,” “widowed,” “separated,” “never married,” and “a member of an unmarried couple.”  
6For the variable “health status,” “not healthy” indicates fair and poor health.         
7The variable “medical cost burden” answers the question “Was there a time in the past 12 months when you needed to see a doctor but could not because of cost?”
8The variable “last routine checkup” answers the question “About how long has it been since you last visited a doctor for a routine checkup?”
9The variable “PCP” answers the question “Do you have one person you think of as your personal doctor or healthcare provider?”   
10The variable “health coverage” answers the question “Do you have any kind of healthcare coverage, including health insurance, prepaid plans such as Health 
Maintenance Organizations, or government plans such as Medicare, or Indian Health Service?”
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able “_LLCPWT” to obtain final weighted estimates. We com-
pared and validated all weighted estimates to those of the 
2014 Codebook Report [12]. Statistical significance for all vari-
ables was determined at the 95% confidence interval (CI) level. 
We used Stata version 14.2 (StataCorp., College Station, TX, 
USA) for data management and statistical analyses.

RESULTS 

A total of 32 935 adult women (≥18 years) reported having 
received a Pap test within the last 3 years and having a prior 
hysterectomy. Table 1 summarizes the study sample charac-
teristics and between-group differences analyzed using the 
chi-square test. 

The overall proportion of women with a prior hysterectomy 
who received a Pap test within the last 3 years was 52.6% 
(weighted). Significantly higher proportions were found 
among women aged 18-44 (75.8%; 95% CI, 73.2 to 78.2%), 
black/non-Hispanic women (67.9%, 95% CI, 65.8 to 70.0%), 
Hispanic women (68.3%, 95% CI, 65.1 to 71.4%), those who 
were married (56.4%, 95% CI, 55.4 to 57.3%), those who had 
completed ≥4 years of college (57.6%; 95% CI, 56.3 to 58.9%), 
those with a family income ≥$75 000 (62.7%; 95% CI, 61.0 to 
64.3%), those who were healthy (54.3%; 95% CI, 53.4 to 
55.1%), those with <1 year since their last routine checkup 
(54.4%; 95% CI, 53.6 to 55.2%), and those who had health cov-
erage (53.0%; 95% CI, 52.3 to 53.7%). 

The results of multivariate logistic regression are presented 
in Table 2. We found that age, race/ethnicity, marital status, fam-
ily income, health status, time since last routine checkup, and 
health insurance coverage were all significant predictors. Edu-
cation, cost burden, and having a PCP were not significant, al-
though education was independently significant in the bivari-
ate analysis (OR, 1.30; 95% CI, 1.21 to 1.40 for those with ≥4 
years of college compared to those with a high school educa-
tion or less). Older women were less likely to have received a 
Pap test and to have a prior hysterectomy. Compared to white, 
non-Hispanic women as the reference group, the OR for black, 
non-Hispanic women was 2.23 (95% CI, 1.99 to 2.50) and the 
OR for Hispanic women was 2.34 (95% CI, 1.97 to 2.80). For mar-
ried women, the relative odds of having received a Pap test and 
having a prior hysterectomy were 1.17 times higher than for 
unmarried women (OR, 1.17; 95% CI, 1.08 to 1.27). The odds 
were 1.24 times higher for women who were healthier (OR, 1.24; 
95% CI, 1.14 to 1.35) and 1.54 times higher for women who had 
health insurance coverage (OR, 1.54; 95% CI, 1.28 to 1.84), after 
controlling for confounders. 

DISCUSSION

We found that social and demographic determinants influ-
enced whether women with prior hysterectomy received po-

Table 2. Bivariate and multivariate results for women with a 
prior hysterectomy and a Papanicolaou test within the last 3 
years, 2014 US Behavioral Risk Factor Surveillance System

Bivariate Multivariate 

Age (y)
   18-44 
   45-64 
   ≥65 

  
1.00 (reference)
0.49 (0.43, 0.57)***

0.21 (0.18, 0.24)***

  
1.00 (reference)
0.43 (0.36, 0.50)***

0.18 (0.16, 0.21)***

Race/ethnicity
   White, N-H
   Black, N-H
   Hispanic
   Asian, N-H
   AI/AN
   Other 

  
1.00 (reference)
2.29 (2.07, 2.53)***

2.34 (2.02, 2.71)***

1.66 (0.97, 2.81)
1.26 (0.98, 1.61)
1.06 (0.85, 1.33)

  
1.00 (reference)
2.23 (1.99, 2.50)***

2.34 (1.97, 2.80)***

1.16 (0.68, 1.96)
1.22 (0.91, 1.63)
1.12 (0.87, 1.44)

Marital status
   Not married 
   Married

  
1.00 (reference)
1.38 (1.30, 1.46)***

  
1.00 (reference)
1.17 (1.08, 1.27)***

Education 
   <High school
   1-3 y of college
   ≥4 y of college

  
1.00 (reference)
1.05 (0.98, 1.12)
1.30 (1.21, 1.40)***

  
1.00 (reference)
0.93 (0.85, 1.01)
1.03 (0.94, 1.12)

Family income (103 US dollar)
   <25
   ≥25-<50
   ≥50-<75
   ≥75

  
1.00 (reference)
1.04 (0.96, 1.12)
1.32 (1.20, 1.16)***

1.74 (1.59, 1.90)***

  
1.00 (reference)
1.04 (0.95, 1.14)
1.15 (1.02, 1.30)*

1.36 (1.20, 1.53)***

Health status
   Not healthy 
   Healthy

  
1.00 (reference)
1.25 (1.17, 1.33)***

  
1.00 (reference)
1.24 (1.14, 1.35)***

Medical cost burden
   No
   Yes

  
1.00 (reference)
1.00 (0.92, 1.10)

  
1.00 (reference)
0.92 (0.81, 1.03)

Last routine checkup (y)
   <1 
   <2 
   <5 
   ≥5 

  
1.00 (reference)
0.96 (0.86, 1.06)
0.48 (0.41, 0.56)***

0.27 (0.23, 0.33)***

  
1.00 (reference)
0.80 (0.71, 0.91)***

0.39 (0.32, 0.48)***

0.24 (0.19, 0.30)***

PCP 
   No
   Yes

  
1.00 (reference)
1.12 (0.98, 1.28)

  
1.00 (reference)
1.10 (0.92, 1.31)

Health coverage
   No
   Yes

  
1.00 (reference)
1.26 (1.10, 1.44)*

  
1.00 (reference)
1.54 (1.28, 1.84)***

Values are presented as odds ratio (95% confidence interval), weighted. 
N-H, non-Hispanic; AI/AN, American Indian/Alaska Native; PCP, primary care 
physician.
*p<0.05, ***p<0.001.
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tentially unnecessary cervical cancer screenings. The findings 
regarding groups of women with a lower proportion of having 
received Pap tests within the last 3 years after hysterectomy—
in the categories of ≥65 years of age, single, family income 
<$25 000, not healthy, with their last physical checkups >5 
years ago, and no health insurance coverage—persisted in 
the multivariate analysis of determinants of potentially unnec-
essary Pap tests. 

Age was a significant factor. Our findings suggest that 
younger women were far more likely to have obtained a po-
tentially clinically unnecessary Pap test than older women. The 
higher utilization pattern for potentially unnecessary Pap tests 
may reflect their misunderstandings or misconceptions about 
Pap tests, pelvic exams, and other screening tests such as vagi-
nal cancer screening [12]. It may also have been due to mis-
conceptions about the need for a Pap test [13] or lack of 
awareness about cancer risk after total hysterectomy [14]. Fi-
nally, some patients may express an unwillingness to adhere 
to their PCP’s decision about the screening interval [15]. 

Similar to other studies, minority women were twice as like-
ly to obtain a potentially clinically unnecessary Pap test (i.e., 
Pap testing within the last 3 years, with a history of hysterec-
tomy) than white/non-Hispanic women [7,9,14]. Although this 
use pattern is also present among women who have not un-
dergone a hysterectomy, their cervical cancer mortality is 
much higher than that of white/non-Hispanic women [7]. The 
cervical cancer incidence and prevalence of human papilloma-
virus (causing cervical cancer) are higher in minority women 
than in white/non-Hispanic women [8]. While Pap tests are 
recommended for healthy minority women with a cervix, they 
could be potentially unnecessary for low-risk women who 
have had a hysterectomy [4,15]. To this end, there should be 
broader dissemination of the clinical recommendations via 
mass media, patient reminders, or through individual consul-
tations to inform patients of the risks and benefits. Policymak-
ers and community health advocates should focus more on 
race/ethnic populations that are likely to receive unnecessary 
cervical cancer screening.

In contrast to several prior studies, we found that education 
was not a significant factor in the multivariate model after con-
trolling for other confounders. This could have been due to issues 
with the categories themselves, or with the sample itself. We 
found that women with ≥4 years of college had a significantly 
higher potentially clinically unnecessary Pap test rate than wom-
en with a high school education or less by 30% (p<0.001). 

We also found that that women with health insurance cov-
erage, an overall healthy condition, and higher annual income 
were more likely to have had a Pap test and a history of hyster-
ectomy. This is in line with previous studies [7,9,16]. It is un-
clear why women with a higher family income and better 
health status, education, and health insurance coverage tend-
ed to receive unnecessary cervical cancer screenings. Future 
studies are needed to investigate the causal relationships 
among these factors. 

Our study also found that women who had their last routine 
checkup less than 2 years ago were more likely to have re-
ceived a Pap test than those without a regular checkup in the 
last 5 years. This could partially be because women with a lon-
ger duration since their last routine checkup may make less of 
an effort to receive a Pap test, regardless of whether they have 
had a hysterectomy [14]. However, contrary to that study, we 
found that having a regular physician was not a significant 
factor. Our finding regarding the insignificant effect of having 
a PCP on unnecessary screenings may underscore the findings 
of other studies that many women did not adhere to their 
PCP’s recommendations and tended to rely on their gynecolo-
gist [16,17]. Many physicians continued to recommend screen-
ings despite these guidelines [18,19]. 

Medical cost burden was not an enabling factor for receiving 
unnecessary Pap tests. This suggests that the decision to have 
a Pap test after hysterectomy is made regardless of socioeco-
nomic vulnerability or the financial burden of healthcare costs. 
The reasons for this might partially include the implementa-
tion of the Affordable Care Act, which allowed women to re-
ceive proven preventive care (such as cervical cancer screen-
ing) at no additional cost. Alternatively, the personal preferenc-
es of individual patients for more comprehensive and frequent 
screening could partially explain these results [15].

This study had several limitations. First, Pap tests after a hys-
terectomy may have been over-reported simply due to self-re-
ports by participants who could not accurately recall the differ-
ence between a Pap test and other similar screening tests 
[13,17] and/or due to inaccuracies in self-reporting in national 
cross-sectional survey data, which may include overestima-
tions of cancer screening utilization. However, the self-reported 
BRFSS data have been reported to be reliable and comprehen-
sive relative to other data sources [20]. Sirovich and Welch [15] 
reported in JAMA that their analysis of BRFSS data between 
1992 and 2002 showed that nearly half of all women with a 
prior hysterectomy were being screened unnecessarily [15].
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Perhaps most importantly, the BRFSS survey data do not 
contain information about the actual dates of the Pap tests 
and hysterectomies during the last 3-year period. This makes it 
difficult to determine whether the individual had been 
screened right before or right after the hysterectomy. This is a 
limitation of the dataset itself, given the wording of the ques-
tion. Furthermore, some populations that lack either home or 
cell phones could have been under-represented, which may 
limit the generalizability of the findings. 

In summary, this study found that certain social and racial de-
mographic groups had greater relative odds for receiving po-
tentially unnecessary Pap tests. We found that 45% of the study 
participants (or 32 935 women) might have undergone unnec-
essary testing, defined as Pap testing within the last 3 years 
combined with a prior hysterectomy. Using CDC population ad-
justments, this could equate to 12.5 million such women across 
the US. Future studies should examine better ways to assess 
unnecessary use, considering the timing of the hysterectomy. 
Even more importantly, future research should explore the gen-
eralizability of these findings and prevalence rates across other 
countries and regions, including Europe and Asia [21].

Based on our findings from this population-based dataset, 
many women may undergo potentially clinically unnecessary 
cervical testing. Our study provides evidence about which ra-
cial and social demographic groups are most likely to receive 
unnecessary testing, so that targeted awareness and informa-
tion campaigns can be developed for these specific popula-
tions. Understanding these demographic differences should 
be useful to policymakers, care providers, and others to reduce 
the frequency of potentially clinically unnecessary Pap tests. 
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