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Abstract

Objective—The aim of the study was to estimate the excess cost of guideline nonadherent 

cervical cancer screening in women beyond the recommended screening ages or posthysterectomy 

in a single healthcare system.

Materials and Methods—All Pap tests performed between September 1, 2012, and August 31, 

2014, in women younger than 21 years, older than 65 years, or after hysterectomy, were coded as 

guideline adherent or nonadherent per the 2012 America Society of Colposcopy and Clinical 

Pathology guidelines. We assumed management of abnormal results per the 2013 America Society 

of Colposcopy and Clinical Pathology management guidelines. Costs were obtained from a 

literature review and Center for Medicare and Medicaid Services data and applied to nonadherent 

screening and subsequent diagnostic tests.

Results—During this period, 1,398 guideline nonadherent Pap tests were performed (257 in 

women <21 years, 536 in women >65 years, and 605 after hysterectomy), with 88 abnormal 

results: 35 (13.5%) in women younger than 21 years, 14 (2.6%) in women older than 65 years, and 

39 (6.5%) in women after hysterectomy. The excess cost for initial screening, diagnostic tests, and 

follow-up was US $35,337 for 2 years in women younger than 21 years, US $54,378 for 5 years in 

women older than 65 years, and US $77,340 for 5 years in women after hysterectomy, resulting in 
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a total excess cost of US $166,100 for 5 years. Of the 1,398 women who underwent guideline 

nonadherent screening, there were only 2 (0.1%) diagnoses of high-grade dysplasia (VaIN3).

Conclusions—Guideline nonadherent cervical cancer screening in women beyond the 

recommended screening ages and posthysterectomy resulted in costs exceeding US $160,000 for 

screening, diagnostic tests, and follow-up with minimal improvement in detection of high-grade 

dysplasia.
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The United States spends more than twice as much on healthcare as other industrialized 

nations but has similar and some-times worse health outcomes.1 This is due at least in part to 

the use of tests and procedures, which do not decrease disease development, morbidity, or 

mortality. Current United States cervical cancer screening guidelines recommend against 

cervical cancer screening in women at low risk of developing cervical cancer, including 

women younger than 21 years, older than 65 years with a history of normal results, or after 

hysterectomy.2–5 However, multiple studies have demonstrated that screening continues in 

these populations despite minimal benefit and even possible harm.6–9 We previously 

performed a cross-sectional review of cervical cancer screening in women younger than 21 

years, older than 65 years, or after hysterectomy within Fairview Health Systems and 

University of Minnesota Physicians, a large nonprofit health center in Minnesota. Academic 

and community clinics in urban, suburban, and rural locations comprise the health system, 

which partners with 2,500 physicians and includes greater than 56 primary care clinics.10 Of 

3,920 individual women who had at least 1 Pap test between September 2012 and August 

2014, 65% of the Pap tests were indicated for the following reasons: cancer surveillance 

(30%), supracervical hysterectomy (22%), inadequate previous screening (18%), follow-up 

of a previous abnormal Pap test or high-grade dysplasia (16%), within 6 months of age 21 

years (9%), evaluation of postmenopausal bleeding or other abnormal exam finding (5%), 

immunocompromise (1%), and diethylstilbestrol exposure or other indication (<1%). The 

remaining 35% of Pap tests (N = 1,398) performed in these screening groups were not 

indicated per the United States 2012 cervical cancer screening guidelines11 and form the 

population for this study. Our previous study looked only at whether the Pap test was 

indicated and did not examine test outcomes. This study sought to understand the impact of 

guideline nonadherent testing, including the number of additional diagnostic tests performed 

to evaluate abnormal screening results, the excess costs associated with guideline 

nonadherent testing, and the number of diagnoses of high-grade dysplasia, which may have 

been missed by adhering to the national cervical cancer screening guidelines. The primary 

objective of this study was to determine the excess costs of performing cervical cancer 

screening in women for whom cervical cancer screening is not indicated (women aged <21 

or >65 years or after hysterectomy) within Fairview Health System and University of 

Minnesota Physicians. A secondary objective was to determine the incidence of high-grade 

dysplasia in this patient population.
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MATERIALS AND METHODS

University of Minnesota Institutional Review Board approval was obtained for this study. 

Data collection and designation of guideline nonadherent Pap tests in women for whom 

testing was not indicated have been previously described.11 In brief, Pap tests performed in 

women younger than 21 or older than 65 years of age or after hysterectomy between 

September 1, 2012, and August 31, 2014, were identified through a query of the electronic 

health record. For women who received more than 1 Pap test during this period, only the 

first Pap test was included in the analysis. All charts were manually reviewed, and Pap tests 

were designated as guideline adherent or nonadherent per the 2012 National Cervical Cancer 

Screening Guidelines.5 The Pap tests, which were categorized as nonadherent, formed the 

group for this study.

The results for the index Pap tests and associated human papillomavirus (HPV) tests, if 

performed, were abstracted. For all patients, subsequent Pap and HPV tests and biopsy 

results were reviewed and recorded. For patients older than 65 years or after hysterectomy 

with normal results, we assumed that no additional screening was performed in the future 

and for patients older than 21 years with normal results we assumed that no screening was 

performed until the patient was 21 years. For patients with abnormal test results, we 

assumed that diagnostic evaluation was performed per the 2013 America Society of 

Colposcopy and Clinical Pathology management guidelines.12 Treatment of high-grade 

dysplasia was considered an indicated cost; thus, the cost of high-grade dysplasia treatment 

was not included in this study.

To obtain more generalized estimates of cost, cost data were obtained from a review of the 

literature13–16 and 2016 Center for Medicare and Medicaid Services data.17,18 Estimated 

costs included the costs of procedures, laboratory costs, and costs of office visits (see Table 

1). During this period, most providers in our system were performing Pap tests with reflex 

HPV testing rather than Pap and HPV co-testing, so the initial cost of testing included the 

Pap test only. For diagnoses in which the diagnostic strategy was stratified by HPV status, 

the cost of HPV testing was added for the proportion of patients in our study who underwent 

reflex testing, and the cost of subsequent tests was based on the proportion of patients in our 

data set undergoing each diagnostic strategy. For patients undergoing colposcopy, we 

assumed 1 biopsy was taken. We assumed that all patients received follow-up Pap and HPV 

co-testing as indicated by the management guidelines and included these costs in the 

analyses.

Role of the Funding Sources

Two of the authors are supported by career development awards (DT: NIH Building 

Interdisciplinary Research Careers in Women’s Health; RIV: institutional Masonic Cancer 

Center Women’s Health Scholarship). The content of the article is solely the responsibility 

of the authors and does not represent the views of the funders. The study design, data 

collection, analysis, research findings, and interpretation of results were not influenced in 

any way by the funding sources. The corresponding author (DT) had final responsibility for 

the decision to submit for this article for publication.
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RESULTS

Between September 1, 2012, and August 31, 2014, a total of 3,920 women younger than age 

21 years, older than age 65 years, or after hysterectomy underwent at least 1 screening Pap 

test. Using conservative criteria, 1,398 tests (35.7%) were not indicated per the cervical 

cancer screening guidelines. These 1,398 screening Pap tests formed the group for this study.

In women younger than 21 years, 257 (50.5%, 95% CI = 46.1%−54.9%) of the 509 Pap tests 

performed were guideline nonadherent when Pap tests performed within 6 months of the 

patient’s 21st birthday were coded as indicated. Of these 257 Pap tests, there were 35 

(13.6%) abnormal results (see Table 2). Assuming a cost for the index cytology and office 

visit of US $92, the total cost for the initial Pap tests in this group was US $23,828. For the 3 

patients with an atypical squamous cells, cannot rule-out high-grade lesion (ASC-H) result, 

an additional US $525 was spent per patient for diagnostic tests assuming 1 biopsy was 

taken during the colposcopy, for a total of US $1,575. For the every 6-month colposcopy and 

cytology follow-up for 2 years, assuming a single biopsy was taken 50% of the time, the 

additional follow-up cost was US $6,354 for 24 months. For the 9 patients with low-grade 

squamous intraepithelial lesion (LSIL) result, the total cost of annual follow-up cytology 

was US $1,656 for 24 months. For the patients with an atypical squamous cells of 

undetermined significance (ASCUS) result, 19 had reflex HPV testing, which added US 

$912. For those who were HPV-negative, routine screening was recommended, and no 

additional cost was added. For the 7 patients with an HPV-positive result and the 4 patients 

whose HPV status was unknown, the additional cost of annual cytology for 2 years was US 

$1,012. No high-grade dysplasia was diagnosed in this group, but approximately US $137 

was spent per guideline nonadherent Pap test in women younger than 21 years for a total 

additional cost of US $35,337.

In women older than 65 years, 536 (40.4%, 95% CI = 37.7%–43.1%) of the 1,327 Pap tests 

were not indicated. Of these 536 Pap tests, there were 14 (2.6%) abnormal results; in 

addition, 10 (1.9%) had unsatisfactory results, which led to repeat Pap tests (see Table 3). 

The cost for the initial 536 Pap tests was US $49,312. For the 2 patients who had ASC-H 

results, cost of the additional office visit with colposcopy and 1 biopsy was US $1,050. The 

cost of follow-up co-testing at 12 and 24 months and then 3 years was US $840. For the 12 

patients with ASCUS test results, the cost of reflex HPV testing was US $576. Because all 

patients were HPV-negative, only the cost of co-testing in 3 years was added with a total cost 

of US $1,680. For the 10 patients who had unsatisfactory results, the additional cost of 

another office visit and repeat Pap test was US $920. No high-grade dysplasia was 

diagnosed in the older than 65-year-old age group through 2016, but the guideline 

nonadherent screening and subsequent diagnostic and follow-up tests cost a total of US 

$54,378, or approximately US $101 per guideline nonadherent Pap test in women older than 

65 years.

In the posthysterectomy group, 605 (29.0%, 95% CI = 27.1%–31.0%) of the 2,084 Pap tests 

were nonindicated. Of these 605 Pap tests, there were 39 (6.4%) abnormal results; in 

addition, there were 13 (2.1%) with unsatisfactory results, which led to repeat Pap tests (see 

Table 4). The cost for the initial 605 Pap tests was US $55,660. For the patient who had an 
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ASC-H result, the cost of the additional office visit with colposcopy and 1 biopsy was US 

$525. The cost of follow-up co-testing at 12 and 24 months and then 3 years was US $420. 

For the 12 patients with LSIL test results, the cost of reflex HPV testing for 7 of them was 

US $336. For the 8 patients who had LSIL Pap test results, HPV-positive or HPV-unknown, 

the cost of diagnostic colposcopy assuming 1 biopsy was US $4,200 with an additional US 

$3,360 spent for 5 years for follow-up co-testing at 12 months, 24 months, and 3 years. For 

the 26 patients with an ASCUS Pap test result, an additional US $1,248 was spent on reflex 

HPV testing. For the 7 who tested HPV-positive, an additional US $3,675 was spent for 

diagnostic colposcopy assuming 1 biopsy (total US $4,011 including the cost of reflex HPV 

testing), and US $2,940 was spent for the next 5 years for follow-up co-testing at 12 months, 

24 months, and 3 years. For the 19 patients who had an ASCUS Pap test result, HPV-

negative, an additional US $2,660 was spent for follow-up co-testing in 3 years. For the 13 

patients with unsatisfactory Pap tests, the test was repeated for an additional cost of US 

$1,196. In the posthysterectomy group, there were 2 diagnoses of high-grade dysplasia. The 

first patient had an ASC-H Pap test result, and the second patient had an HPV-positive 

ASCUS Pap test result; both were subsequently diagnosed with vaginal intraeptihelial 

neoplasia 3. Both received treatment for their dysplasia and were without evidence of 

disease at last follow-up in 2016. There were 605 guideline nonadherent Pap tests performed 

with 2 diagnoses of high-grade dysplasia, resulting in an incidence of 0.3%, and excess cost 

of US $77,340 in the posthysterectomy group. In this group, approximately US $128 was 

spent per guideline nonadherent Pap test or US $38,670 per posthysterectomy dysplasia 

diagnosis.

DISCUSSION

The estimated total excess cost in the Fairview Health System and University of Minnesota 

Physicians for guideline nonadherent cervical/vaginal cancer screening and diagnostic tests 

in women outside the screening age boundaries, or posthysterectomy was US $166,110 for 5 

years, with the majority (75%) of the cost due to the index Pap tests. For each Pap test 

among women who did not meet criteria for screening, approximately US $119 was spent 

when cost of the index Pap test as well as indicated diagnostic tests were included. For each 

additional diagnosis of high-grade dysplasia, an additional 617 screening Pap tests were 

performed with 43 false-positive results and an excess cost of US $83,055. Other studies 

have supported our finding that approximately one-third to one-half of women beyond the 

recommended screening ages or posthysterectomy continue to undergo guideline 

nonadherent cervical cancer screening throughout the country.6,7 Therefore, when this 

excess cost is multiplied among the hundreds of healthcare systems and networks across the 

United States, excess cervical cancer screening results in millions of dollars spent with 

minimal reduction in cervical or vaginal cancer incidence. Thus, decreasing guideline 

nonadherent cervical cancer screening is 1 example of a way the United States could 

decrease healthcare expenditures without negatively impacting the health of the population.

This study estimated the costs directly associated with cervical cancer screening and 

diagnostic tests in low-risk populations but does not take into account costs associated with 

complications from the diagnostic tests, time taken off from work for the excess tests, or the 

anxiety that is associated with abnormal test results. In a prospective study from the 
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Netherlands, 40% of women undergoing a screening Pap test reported lower abdominal pain, 

vaginal bleeding, discharge, urinary discomfort, a sick feeling, dizziness, and/or painful 

sexual activity for 1 to 7 days after the test; of these, 12% rated their symptoms as fairly or 

very painful.19 Although not all of these symptoms can be explained by physical effects of 

the test itself, symptoms could have been initiated or augmented by a psychosomatic 

reaction, because 25% of participants in this study reported that the screening procedure was 

fairly or very stressful, with 33% of them still reporting feeling stress after receiving a 

negative test result. For patients with abnormal results, the adverse effects are even greater. 

In a prospective study of women undergoing biopsy to evaluate an abnormal screening test, 

53% reported pain, 79% reported bleeding and 46% reported discharge. Anxiety was even 

higher with an abnormal test, and for women with borderline or mildly dysplastic results for 

which no treatment was recommended, anxiety levels remained elevated for 6 to 24 months 

after colposcopy.19,20 Although these adverse effects seem minor in comparison with cancer, 

cervical cancer incidence and mortality in the Netherlands are similar to that of the United 

States with half as much screening.21,22

Although the diagnosis of high-grade vaginal dysplasia in 2 low-risk patients after 

hysterectomy is concerning, this diagnosis does not carry the same risk of progression to 

cancer as does high-grade cervical dysplasia. In a recent literature review, the estimated risk 

of progression from vaginal intraeptihelial neoplasia to vaginal cancer was 0% to 9%, 

compared with up to a 30% risk of progression from cervical intraepithelial neoplasia to 

cancer.23 Although treatment of vaginal dysplasia with excision, CO2 laser ablation, or 

topical medication is recommended, the rate of progression to cancer is so low that the 

benefit of treatment is unclear.

The strengths of our study include the manual chart review, which ensured that patients 

included in this study had no other risk factors for which screening would have been 

indicated despite age or surgical history. For the index Pap tests and other tests performed in 

our system, we were able to abstract the results, so numbers of abnormal tests during the 

period are a true cross-sectional representation and not estimates based on national rates of 

abnormal cytology or dysplasia. However, to increase generalizability, costs applied to this 

study come from publically available data and are not specific to our hospital system. The 

limitations of our study include the fact that it was performed in a single health system. 

Although the health system includes both academic and community clinics in urban, 

suburban, and rural locations, practice patterns within the health system may be different 

from other health systems and results may not be generalizable. This is also a retrospective 

study, and we were limited to the data available in the local electronic health record; despite 

a thorough manual chart review, it is possible that patients had testing outside of our system 

for which results were not available or referenced in clinician notes. Access to additional test 

results would have resulted in an increased excess cost, as all Pap tests performed patients 

older than 65 years for whom we did not have 3 negative Pap test results or 2 negative HPV 

test results within 10 years of age 65 years in our system were coded as guideline adherent 

in the initial study and thus were not included in this study. We assumed that all patients in 

this cohort with a negative index Pap test stopped screening after that test, whereas in reality, 

many of these women continued screening per their request or healthcare provider practice. 

We also assumed that all women with abnormal test results received diagnostic and follow-
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up testing per the America Society of Colposcopy and Clinical Pathology guidelines to 

provide a simple and conservative estimate of costs associated with excess cervical cancer 

screening. Because the management guidelines are complex with the potential to partially 

but not completely follow the guidelines, we need to evaluate provider adherence to the 

management guidelines in a future study. Lastly, we had limited follow-up of these patients 

because the index Pap tests were performed between 2012 and 2014, and follow-up data 

were reviewed through 2016.

CONCLUSIONS

Our study provides a conservative estimate of the excess costs associated with screening in 

low-risk women younger than 21 or older than 65 years, or after hysterectomy. Given the 

limited benefit of screening in low-risk women and the costs and potential harms associated 

with overscreening, interventions are needed to improve adherence to the cervical cancer 

screening guidelines.

Acknowledgments

This study has been approved by the University of Minnesota IRB (Study # 1410M54723).

The Masonic Cancer Center Women’s Health Scholar is sponsored by the University of Minnesota Masonic Cancer 
Center, a comprehensive cancer center designated by the National Cancer Institute, and administrated by the 
University of Minnesota Deborah E. Powell Center for Women’s Health.

Research is supported by the Building Interdisciplinary Research Careers in Women’s Health Grant (# 
K12HD055887) and administered by the University of Minnesota Deborah E. Powell Center for Women’s Health. 
This award is co-funded by the Eunice Kennedy Shriver National Institutes of Child Health (NICHD) and the Office 
of Research on Women’s Health (ORWH). This award is also funded by the Office of the Director, National 
Institutes of Health (OD), National Institute of Mental Health (NIMH), and the National Cancer Institute. The 
content is solely the responsibility of the authors and does not necessarily represent the office views of the co-
funders.

NIH grant P30 CA77598 using the Biostatistics and Bioinformatics Core shared resource of the Masonic Cancer 
Center, University of Minnesota.

National Center for Advancing Translational Sciences of the National Institutes of Health Award Number 
UL1TR000114.

REFERENCES

1. Bradley EH, Sipsma H, Taylor LA. American health care paradox-high spending on health care and 
poor health. QJM 2017;110:61–5. [PubMed: 27780898] 

2. Committee on Practice Bulletins—Gynecology. ACOG Practice Bulletin Number 131: Screening for 
cervical cancer. Obstet Gynecol 2012;120: 1222–38. [PubMed: 23090560] 

3. Practice Bulletin No. 168: Cervical Cancer Screening and Prevention. Obstet Gynecol 
2016;128:e111–30. [PubMed: 27661651] 

4. Moyer VA. U.S. Preventive Services Task Force. Screening for cervical cancer: U.S. Preventive 
Services Task Force recommendation statement. Ann Intern Med 2012;156:880–91.W312. 
[PubMed: 22711081] 

5. Saslow D, Solomon D, Lawson HW, et al. American Cancer Society, American Society for 
Colposcopy and Cervical Pathology, and American Society for Clinical Pathology screening 
guidelines for the prevention and early detection of cervical cancer. Am J Clin Pathol 
2012;137:516–42. [PubMed: 22431528] 

Teoh et al. Page 7

J Low Genit Tract Dis. Author manuscript; available in PMC 2020 January 13.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



6. Hirth JM, Tan A, Wilkinson GS, et al. Compliance with cervical cancer screening and human 
papillomavirus testing guidelines among insured young women. Am J Obstet Gynecol 
2013;209:200. e1–7. [PubMed: 23727519] 

7. Kepka D, Breen N, King JB, et al. Overuse of papanicolaou testing among older women and among 
women without a cervix. JAMA Intern Med 2014;174:293–6. [PubMed: 24276745] 

8. Kepka D, Breen N, King JB, et al. Demographic factors associated with overuse of Pap testing. Am 
J Prev Med 2014;47:629–33. [PubMed: 25175763] 

9. Teoh DG, Marriott AE, Isaksson Vogel R, et al. Adherence to the 2012 national cervical cancer 
screening guidelines: a pilot study. Am J Obstet Gynecol 2015;212:62.e1–9. [PubMed: 24992692] 

10. Fairview Health Services [Internet]. Minneapolis (MN): Who We Are. 2017; c2017 Available at: 
https://www.fairview.org/about/who-we-are Accessed February 1, 2018.

11. Teoh D, Isaksson Vogel R, Hultman G, et al. Single health system adherence to 2012 Cervical 
Cancer Screening Guidelines at extremes of age and posthysterectomy. Obstet Gynecol 
2017;129:448–56. [PubMed: 28178049] 

12. Massad LS, Einstein MH, Huh WK, et al. 2012 updated consensus guidelines for the management 
of abnormal cervical cancer screening tests and cancer precursors. Obstet Gynecol 2013;121:829–
46. [PubMed: 23635684] 

13. Cantor SB, Levy LB, Cardenas-Turanzas M, et al. Collecting direct non-health care and time cost 
data: application to screening and diagnosis of cervical cancer. Med Decis Making 2006;26:265–
72. [PubMed: 16751325] 

14. Kim JJ, Campos NG, Sy S, et al. Inefficiencies and high-value improvements in U.S. Cervical 
Cancer Screening Practice: a cost-effectiveness analysis. Ann Intern Med 2015;163:589–97. 
[PubMed: 26414147] 

15. Kim JJ, Ortendahl J, Goldie SJ. Cost-effectiveness of human papillomavirus vaccination and 
cervical cancer screening in women older than 30 years in the United States. Ann Intern Med 
2009;151:538–45. [PubMed: 19841455] 

16. Shireman TI, Tsevat J, Goldie SJ. Time costs associated with cervical cancer screening. Int J 
Technol Assess Health Care 2001;17:146–52. [PubMed: 11329841] 

17. Centers for Medicare and Medicaid Services [Internet]. Baltimore (MD): 2016 Clinical Lab Fee 
Schedule; c2016. Available at: https://www.cms.gov/apps/ama/license.asp?file=/Medicare/
Medicare-Fee-for-Service-Payment/ClinicalLabFeeSched/Downloads/16CLAB.zip Accessed 
October 21, 2016.

18. Center for Medicare and Medicaid Services [Internet]. Baltimore, MD: 2016 Physician Fee 
Schedule; c2016. Available at: https://www.cms.gov/Medicare/Medicare-Fee-for-Service-
Payment/PhysicianFeeSched/PFS-Federal-Regulation-Notices-Items/CMS-1631-FC.html 
Accessed October 21, 2016.

19. Korfage IJ, Essink-Bot ML, Westenberg SM, et al. How distressing is referral to colposcopy in 
cervical cancer screening?: a prospective quality of life study. Gynecol Oncol 2014;132:142–8. 
[PubMed: 24219984] 

20. Drolet M, Brisson M, Maunsell E, et al. The psychosocial impact of an abnormal cervical smear 
result. Psychooncology 2012;21:1071–81. [PubMed: 21695747] 

21. Habbema D, De Kok IM, Brown ML. Cervical cancer screening in the United States and the 
Netherlands: a tale of two countries. Milbank Q 2012; 90:5–37. [PubMed: 22428690] 

22. Habbema D, Weinmann S, Arbyn M, et al. Harms of cervical cancer screening in the United States 
and the Netherlands. Int J Cancer 2017;140: 1215–22. [PubMed: 27864938] 

23. Khan MJ, Massad LS, Kinney W, et al. A common clinical dilemma: management of abnormal 
vaginal cytology and human papillomavirus test results. Gynecol Oncol 2016;141:364–70. 
[PubMed: 26915529] 

Teoh et al. Page 8

J Low Genit Tract Dis. Author manuscript; available in PMC 2020 January 13.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

https://www.fairview.org/about/who-we-are
https://www.cms.gov/apps/ama/license.asp?file=/Medicare/Medicare-Fee-for-Service-Payment/ClinicalLabFeeSched/Downloads/16CLAB.zip
https://www.cms.gov/apps/ama/license.asp?file=/Medicare/Medicare-Fee-for-Service-Payment/ClinicalLabFeeSched/Downloads/16CLAB.zip
https://www.cms.gov/Medicare/Medicare-Fee-for-Service-Payment/PhysicianFeeSched/PFS-Federal-Regulation-Notices-Items/CMS-1631-FC.html
https://www.cms.gov/Medicare/Medicare-Fee-for-Service-Payment/PhysicianFeeSched/PFS-Federal-Regulation-Notices-Items/CMS-1631-FC.html


A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Teoh et al. Page 9

TABLE 1.

Cost Estimates

Procedure/test Estimated cost, US

Office visit (screening) $55

Office visit (diagnostic) $65

Pap test $37

HPV test $49

Colposcopy $395

Biopsy (single) $65

HPV indicates human papillomavirus.
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TABLE 2.

Costs of Nonindicated Screening and Follow-Up Tests in Women <21 Years (n = 257)

Screening resulť n (%) Diagnostic test Follow-up test costs, US costs, US

Initial screening 257 $23,828 NA

ASC-H 3(1.2) $1,575 $6,354

LSIL 9(3.5) $0 $1,656

ASCUS, hrHPV− 12(4.5) $576
a

$0

ASCUS, hrHPV+ 7 (2.7)
$336

a $644

ASCUS, hrHPV NOS 4(1.6) $0 $368

Total cost: $35,337 for 2 y

a
Cost for reflex hrHPV testing.

ASC-H indicates atypical squamous cells, cannot rule-out high-grade; LSIL, low-grade squamous intraepithelial lesion; ASCUS, atypical 
squamous cells of undetermined significance; hrHPV, high-risk human papillomavirus; NA, not available; NOS, not done.
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TABLE 3.

Costs of Nonindicated Screening and Follow-Up Tests in Women >65 Years (n = 536)

Screening result n (%) Diagnostic test costs, US Follow-up test costs, US

Initial screening 536 $49,312 NA

ASC-H 2 (0.4)
$1,050

a $840

ASCUS, hrHPV− 12(2.2) $576
b

$1,680

Unsatisfactory 10(1.9)
$920

c NA

Total cost: US $54,378 for 5 y

a
Cost of colposcopy + 1 biopsy. bCost for reflex hrHPV testing.

b
Cost for reflex hrHPV testing + colposcopy + 1 biopsy. dCost for colposcopy + 1 biopsy.

c
Cost of repeat screening Pap test.

ASC-H indicates atypical squamous cells, cannot rule-out high-grade; ASCUS, atypical squamous cells of undetermined significance; hrHPV, 
high-risk human papillomavirus; LSIL, low-grade squamous intraepithelial lesion; NA, not available; NOS, not done.
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TABLE 4.

Costs of Nonindicated Screening and Follow-Up Tests in Women After Hysterectomy (n = 605)

Screening result n (%) Diagnostic test costs, US Follow-up test costs, US

Initial screening 605 $55,660 NA

ASC-H 1 (0.2) $525
a

$420

LSIL, hrHPV− 4 (0.7) $192
b

$1,120

LSIL, hrHPV+ 3 (0.5) $1,719
c

$1,260

LSIL, hrHPV NOS 5 (0.8) $2,625
d

$2,100

ASCUS, hrHPV− 19(3.1) $912
b

$2,660

ASCUS, hrHPV+ 7(1.2) $4,011
c

$2,940

Unsatisfactory 13 (2.1) $1,196
e

NA

Total cost: US $77,340 for 5 y

a
Cost of colposcopy + 1 biopsy. bCost for reflex hrHPV testing.

b
Cost for reflex hrHPV testing.

c
Cost for reflex hrHPV testing + colposcopy + 1 biopsy.

d
Cost for colposcopy + 1 biopsy.

e
Cost of repeat screening Pap test.

ASC-H indicates atypical squamous cells, cannot rule-out high-grade; ASCUS, atypical squamous cells of undetermined significance; hrHPV, 
high-risk human papillomavirus; LSIL, low-grade squamous intraepithelial lesion; NA, not available; NOS, not done.
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