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This report summarizes estimates of health impact and cost-effectiveness that were created to
assess the relative value of most of the clinical preventive services recommended by the United
States Preventive Services Task Force (USPSTF) and the Advisory Committee on Immunization
Practices (ACIP). This ranking of clinical prevention priorities is guided by the National
Commission on Prevention Priorities (NCPP).

A. USPSTF Recommendation

The U.S. Preventive Services Task Force (USPSTF) recommends biennial screening
mammography for all women aged 50 to 74 years of age (B grade), and recommends that
screening between ages 40 to 49 be left to individuals based upon their personal valuation of
benefits and harms of screening (including false positives, unnecessary biopsies and
overdiagnosis) and family history (C grade).! In addition the USPSTF concluded that the current
evidence is insufficient to assess the additional benefits and harms of screening mammography
in women 75 years and older (I grade).

B. Population

We assess screening for breast cancer among women ages 40 to 74. Although the Prevention
Priorities project generally includes only A and B grade recommendations of the USPSTF, we
include screening for ages 40 to 49 (C grade) because a large portion of 40 to 49 year olds elect
to be screened and because screening for this age group is included in the zero out-of-pocket
cost provision for evidence based preventive services in the Affordable Care Act.

C. Model Type

For this service, we use results from existing Markov models published in the literature. We
used average results across six models. Stout et al. published the impact of screening on QALYs
and costs from five Cancer Intervention and Surveillance Modeling Network (CISNET) models.?
We also included results that were produced for this report using a sixth model originally
reported by Schousboe et al.? In our average estimates of clinical preventable burden (CPB,
measured as undiscounted QALY saved) and cost-effectiveness, results from each of the six
models is given equal weight.

D. Calculation of CPB and CE from published model results

We use results in from Supplementary Table 5 of Stout et al? to calculate the CPB and CE of
biennial screening with digital mammography compared to no screening. We chose digital
mammography due its wide adaptation in the U.S. Estimates from the Schousboe model were
produced to be comparable to the results presented by Stout et al. At the time of the analysis
the Schoesboe model did not include digital mammography and therefore the results from this
model represent biennial film mammography.

For each model, we used separate estimates for ages 40 to 49 and 50 to 74 in order to
incorporate rates of adherence by age group in the overall estimates for ages 40 to 74. Stout et
al. reported results for screening from ages 40 to 74 and ages 50 to 74. We estimated the
incremental impact of screening between ages 40 to 49 as the difference between these age
groups.



D.1 Adjustments for consistency across Prevention Priorities services

We calculated the change in undiscounted QALYs (CPB) and discounted QALYs and discounted
costs (for CE calculations) of biennial screening compared to no screening by each age group.
Results were originally reported per 1,000 women. For CPB we scaled the results to the number
among women alive age the beginning of each age group from a birth cohort of 4,000,000
persons at age zero.

For CPB, we adjusted undiscounted QALYs saved to account for the portion of women who
choose not to be screened between ages 40 to 49 and for incomplete adherence with clinician
advice to be screened between ages 50 to 74. We did not find data on uptake of screening in a
population of women limited to those who were offered or recommended. As a proxy, we use
utilization of mammaography reported in the 2013 National Health Interview Survey — 60% for
women ages 40 to 49 and 73% for women ages 50 to 74.% The Behavioral Risks Factor
Surveillance Survey yields slightly higher estimates.”

For cost effectiveness, we add to costs the value of patient time needed for screening and for
biopsy to confirm diagnosis. We calculated the number of screens in a birth cohort with biennial
screening, taking into account all-cause mortality rates. We used the reported false positive
screens by age group as a proxy for the number of follow-up biopsies, recognizing that this
understates biopsies because true positives are omitted. Patient time for screening and biopsy
visits was valued at the average hourly earnings plus benefits of all U.S. employees ($31 per
hour).® Time costs were discounted to present value at age 40 using a simplifying assumption
that the distribution of biopsies with respect to age is shifted two years later than the
distribution for screenings.

D. Sensitivity Analysis

For the Prevention Priorities analyses, we typically base sensitivity analysis ranges on
multivariate sensitivity analysis from a single model to indicate plausible low and high estimates
of CBP and CE. However for breast cancer screening, where we have estimates from six different
models, we instead define plausible levels of low and high estimates as the range of the base
case estimates from the six models as we calculated (as described above).

E. Clinically Preventable Burden (CPB) Estimate

Across the six models, the mean estimate of CPB of offering breast cancer screening from ages
40 to 49 and recommending breast cancer screening from ages 50 to 74 among a birth cohort of
4 million persons is 154,000 QALYs (Table 1). The range of model estimates is 83,000 to 209,000
QALYs saved.



Table 1. Results of calculated CPB and CE by breast
cancer screening model

Model that produced the Calculated Calculated

results that are the basis for CPB CE
calculated estimates Estimate Estimate
Stout et al Model D 154,000 42,000
Stout et al Model E 163,000 38,000
Stout et al Model G-E 170,000 40,000
Stout et al Model M 83,000 89,000
Stout et al Model W 209,000 35,000
Schousboe et al. 143,000 72,000
Mean of models 154,000 53,000

F. Cost-Effectiveness (CE) Estimate
The average cost-effectiveness across the 6 models as described above is 53,000 per S/QALY.
The range of model estimates is 35,000 to 89,000 $/QALY saved.

G. Limitations

Estimates are subject to the usual model limitations of uncertain model inputs and model
structures that cannot capture the full complexity of disease processes and the full variation of
experience in among a population. In addition, our adjustments of undiscounted QALYs saved
for incomplete adherence are limited both by limited data and the simplifying assumption that
there is a direct, proportional relationship to a one percent change in population wide
adherence and health benefit. In reality, the effect of non-adherence will vary with the disease
risk among those who chose not to be screened and the length of time that they are not current
with recommended screening intervals. Nevertheless, alternative plausible impacts of non-
adherence would not change the CPB score of breast cancer screening in the Prevention
Priorities Ranking.
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