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Purpose: The objective of this study was to conduct a value analysis of digital breast 

tomosynthesis (DBT) for breast cancer screening among women enrolled in US commercial 

health insurance plans to assess the potential budget impact associated with the clinical benefits 

of DBT.

Methods: An economic model was developed to estimate the system-wide financial impact of 

DBT as a breast cancer screening modality within a hypothetical US managed care plan with one 

million members. Two scenarios were considered for women in the health plan who undergo 

annual screening mammography, ie, full field digital mammography (FFDM) and combined 

FFDM + DBT. The model focused on two main drivers of DBT value, ie, the capacity for 

DBT to reduce the number of women recalled for additional follow-up imaging and diagnostic 

services and the capacity of DBT to facilitate earlier diagnosis of cancer at less invasive stages 

where treatment costs are lower. Model inputs were derived from published sources and from 

analyses of the Truven Health MarketScan® Research Databases (2010–2012). Comparative 

clinical and economic outcomes were simulated for one year following screening and compared 

on an incremental basis.

Results: Base-case analysis results show that 4,523 women in the hypothetical million mem-

ber health plan who are screened using DBT avoid the use of follow-up services. The overall 

benefit of DBT was calculated at $78.53 per woman screened. Adjusting for a hypothetical $50 

incremental cost of the DBT examination, this translates to $28.53 savings per woman screened, 

or $0.20 savings per member per month across the plan population and an overall cost savings 

to the plan of $2.4 million per year.

Conclusion: The results of this study demonstrate clinical and economic favorability of DBT for 

breast cancer screening among commercially-insured US women. Wider adoption of DBT mam-

mography presents an opportunity to deliver value-based care in the US health care system.

Keywords: breast cancer screening, mammography, digital breast tomosynthesis, cost analysis, 

value analysis, economic model

Introduction
Breast cancer is the most common cancer among women, accounting for 29% of 

newly diagnosed cancers, and is the second most common cause of death from cancer 

in women in the USA.1–3 In 2014, an estimated 232,670 new cases of invasive breast 

cancer will be diagnosed among women, as well as an estimated 62,570 cases of ductal 

carcinoma in situ.1–3 Also in 2014, approximately 40,000 women are expected to die 

from breast cancer.1–3 Despite increasing incidence rates, annual mortality rates from 

breast cancer have declined by approximately 2% per year,1–3 which has been attributed 
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to the combination of earlier detection using screening 

mammography and improvements in treatment.4,5

Current guidelines for the early detection of breast can-

cer published by the American Cancer Society (ACS) and 

American College of Obstetricians and Gynecologists advo-

cate for annual mammography beginning at age 40 years.3,6,7 

The ACS also recommends that women should have an oppor-

tunity to become informed about the benefits, limitations, and 

potential harms associated with regular screening.3,8

An abnormal finding with screening mammography 

prompts additional imaging with diagnostic mammography 

or mammography consisting of additional views (eg, mag-

nification, spot compression, and new angles), a targeted 

breast ultrasound, or breast magnetic resonance imaging.9,10 

These additional imaging studies help determine the need 

for tissue sampling (ie, biopsy) in order to determine if the 

area of concern is benign or malignant.9 Due to the rela-

tively low positive predictive value of traditional screening 

mammography, a considerable percentage of women called 

back for additional imaging or biopsy do not ultimately 

have cancer (ie, a false-positive test result), resulting in 

unnecessary patient anxiety and economic burden.8,11,12 To 

guide improved quality standards, the American College of 

Radiology (ACR) and the Agency for Healthcare Research 

and Quality (AHRQ) advocate as a benchmark that the per-

centage of women recalled after screening mammography 

should be 10% or less.13–15 However, real-world rates for 

recall vary considerably.13–15 A recent review of 52 institu-

tions reported that one in four facilities experience a recall 

rate greater than 14%.16

Two-dimensional digital mammography is the current 

standard of care in breast cancer screening. Three-dimensional 

mammography (referred to in this paper as digital breast tomo-

synthesis, or DBT) is a technological advancement of mam-

mography over two-dimensional digital mammography.11,17 

In February 2011, the Selenia® Dimensions® breast tomo-

synthesis system (Hologic, Inc., Marlborough, MA, USA) 

was the first commercial system approved by the US Food 

and Drug Administration for the same clinical indications as 

two-dimensional full field digital mammography (FFDM).17–19 

The unit can be used for standard FFDM imaging or combina-

tion FFDM + DBT imaging.17,18 Operationally, DBT acquires 

low-dose X-ray images from multiple angles during a short 

scan, reconstructs the images into a series of high-resolution 

“slices”, and then displays them individually or in a dynamic 

three-dimensional ciné mode.17,19 DBT reduces challenges due 

to overlapping structures in breast tissue associated with two-

dimensional mammography.17,18,20 DBT increases lesion and 

margin visibility and helps to localize structures in the breast, 

all of which leads to increased cancer detection and reduced 

false-positive recalls.17 Publications of breast cancer screen-

ing performed using DBT have demonstrated reductions in 

recall between 15% and 37% and an accompanying increase 

in invasive cancer detection of 10%–54%.21–27

While the clinical advantages of DBT are fairly well 

understood and are growing to be appreciated by a wide 

audience of health care providers and payers, the economic 

aspects of DBT have only begun to be formally evaluated.28,29 

Within the growing cost-conscious health care environment, 

a better understanding regarding the clinical and economic 

value of DBT would help to inform sound decision-making 

by health care providers and managed care payers responsible 

for mammography screening.30 The objective of this study 

was to conduct a value analysis of DBT for breast cancer 

screening among women enrolled in US commercial health 

insurance plans to assess its clinical benefits, associated 

expenditures, and net budget impact.

Materials and methods
Economic model overview
An economic model was developed to estimate the system-

wide financial impact of DBT as a breast cancer screening 

modality within a hypothetical US managed care plan with 

one million members. To delineate the impact and value of 

DBT, two screening mammography scenarios were consid-

ered for all eligible women in the health plan who undergo 

annual breast cancer screening mammography: FFDM used 

as the screening modality and FFDM + DBT used as the 

screening modality. Within these two scenarios (FFDM 

and FFDM + DBT), clinical and economic outcomes were 

simulated for one year following screening and compared 

on an incremental basis. The differences between the two 

scenarios represent the value of DBT, and this is expressed 

through a variety of metrics commonly used by health care 

decision-makers.

The scenarios described here are hypothetical but are 

intended to realistically evaluate what would happen if a health 

plan were to fully adopt FFDM + DBT as the primary modal-

ity for mammography screening. The primary driver of DBT 

economic value comes from the capacity of DBT to reduce the 

number of women who are recalled for additional follow-up 

imaging and diagnostic testing services, and the corresponding 

reduction in the costs of using these health care resources. A 

secondary driver of DBT economic value is the capacity of 

DBT to facilitate earlier diagnosis of cancer, particularly diag-

nosis of cancers at less invasive stages when treatment costs are 
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lower. Together, these value drivers serve to offset additional 

reimbursement costs of DBT and produce a net cost savings 

for the hypothetical health plan under consideration.

Model inputs
Data sources
Parameter inputs and data sources for the economic model 

are summarized in Table 1. These values served as the default 

base-case parameters for the model, although the model was 

designed with extensive flexibility to accommodate varia-

tions and perform customized analyses specified by the model 

user. In general, data for the model were derived from pub-

lished literature and from an analysis of two Truven Health 

Analytics MarketScan® Research Databases:31,32

•	 Truven Health Analytics MarketScan Commercial 

Claims and Encounters Database, which contains medi-

cal and prescription data on approximately 35 million US 

employees annually and their dependants with employer-

sponsored private health insurance.

•	 Truven Health Analytics MarketScan Medicare Supple-

mental Database, which contains medical and prescrip-

tion data on approximately 3 million retirees annually 

with Medicare supplemental (or Medigap) insurance 

paid for by employers. It includes the Medicare-covered 

portion of payment (Coordination of Benefits Amount) 

and the employer-paid portion. Medicare supplemental 

insurance typically covers copayments, coinsurance, and 

deductibles not covered by traditional Medicare plans.

All cost inputs in the analyses were adjusted, where neces-

sary, to 2013 US dollars using the Medical Care component 

of the US Consumer Price Index.

Patient population
The Truven Health MarketScan Commercial and Medicare 

Supplemental Databases were analyzed over for a 3-year 

(2010–2012) period to identify women aged 40–75 years 

undergoing screening mammography.31,32 The mammography 

screening (ie, the index event) was defined by Healthcare 

Common Procedure Coding System Code G0202. Women 

were required to have 12 months pre-index and 6 months 

post-index continuous enrollment in the claims database. 

Women with any breast cancer screening imaging procedure 

or a breast cancer diagnosis in the 12-month pre-index period 

were excluded.

Screening costs
The FFDM screening cost was derived from the claims data-

base analyses and estimated to be $192.50, which includes 

$164.51 from the mammography portion and $27.99 from 

the associated computer-aided detection portion.32 At the time 

the model was developed and the analyses were conducted 

(July 2014), a Current Procedural Terminology (CPT) code 

for screening DBT was announced, but its reimbursement rate 

had not been established. Therefore, the total screening cost 

for FFDM + DBT in the model was estimated to be $242.50, 

which is $50 higher than the current reimbursement rate for 

FFDM (Table 1).33

Follow-up services rates
The traditional clinical definition of “recall rate” is determined 

using Breast Imaging Reporting and Data System (BI-RADS) 

scores to determine the percentage of women recommended 

for additional diagnostic procedures following an abnormal 

or inconclusive screening mammogram.34 As our claims data-

base does not contain BI-RADS information, we modified the 

scope of this definition to be inclusive of all follow-up services 

directly consequent to the original mammogram, referred to 

hereon as “follow-up services”. Thus, the rate of women utiliz-

ing follow-up imaging was estimated by identifying women 

who received a diagnostic mammogram (Healthcare Common 

Procedure Coding System codes G0204 or G0206, and CPT 

codes 77055 or 77056) or a breast ultrasound procedure (CPT 

code 76645) in the 6 months following the index screen.

For the purposes of the analyses reported here, the corre-

sponding follow-up services rate for FFDM + DBT was set at 

10.00% to correspond with the ACR and AHRQ benchmark 

of #10% women recalled after screening mammography.13–15 

As several studies have demonstrated that recall rates below 

10% are achievable with DBT + FFDM, a sensitivity analysis 

was conducted using rates of follow-up services in the range 

of 8%–12% and the results are described alongside the base-

case results.21–25,27

Follow-up services costs
Costs of follow-up services were calculated among women with 

a diagnostic mammogram or breast ultrasound in the 6 months 

following their index screening mammogram. Follow-up ser-

vice costs were the sum of: breast-related imaging procedures 

in the 6 months following the index screen; breast-related 

biopsy procedures and related expenses (eg, anesthesiology 

and pathology); and outpatient office visits with an abnormal 

or inconclusive mammogram diagnosis code or a breast-related 

diagnosis. Follow-up services costs were assumed to occur 

within the 6-month period following the index mammogram; 

costs in the remaining 6 months of the year were not included 

as they could represent utilization associated with a subsequent 
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Table 1 Model input parameters

Model parameter Parameter value Source

Analysis population
 H ealth plan size 1,000,000 Assumption; typical health plan size
 � Percentage of health plan members  

(women) aged 40–75 years
23.81% Truven Health Analytics,31 Bonafede et al32

 � Percentage of women aged 40–75 years  
who undergo FFDM screening each year

35.51% Truven Health Analytics,31 Bonafede et al32

 � Proportion of patients switched from  
FFDM to FFDM + DBT screening modality

100% Assumption

Follow-up services rates
With diagnostic mammogram or breast ultrasound  
in the 6 months post-index screen
  FFDM 15.35% Truven Health Analytics,31 Bonafede et al32

  FFDM + DBT 10.00% (9.00%–12.00%) Baseline assumption (range)
Cancer detection and staging
 � Percentage of patients screened who have  

breast cancer detected
0.465% Truven Health Analytics,31 Bonafede et al32

Stage distribution of cancers detected
FFDM
 S tage 0 (DCIS/LCIS)

 
27.9%

Partridge et al,35 American Cancer Society,5 
Skaane et al36

 S tage 1 32.9%
 S tage 2 27.8%
 S tage 3 8.6%
 S tage 4 2.7%
FFDM + DBT
 S tage 0 (DCIS/LCIS) 27.9%
 S tage 1 40.1%
 S tage 2 22.7%
 S tage 3 7.0%
 S tage 4 2.2%
Costs
Screening costs, per patient (including CAD fee)
  FFDM $192.50 Truven Health Analytics,31 Bonafede et al32

  FFDB + DBT $242.50 Assumption; FFDM cost plus $50
Follow-up services costs in year following  
diagnosis (per patient)

$1,205.29 Truven Health Analytics31

One-year, post-diagnosis breast cancer costs by stage Truven Health Analytics,31 Mittmann et al,37 
Legorreta et al,38 Lindfors et al39 S tage 0 (DCIS/LCIS) $35,462

 S tage 1 $43,530

 S tage 2 $66,472

 S tage 3 $103,800

 S tage 4 $223,568

Abbreviations: CAD, computer-aided detection; DBT, digital breast tomosynthesis; DCIS, ductal carcinoma in situ; FFDM, full field digital mammography; LCIS, lobular 
carcinoma in situ.

screening event. A detailed breakdown of the derivation of 

costs is shown in the database analysis results in Table 2. Breast 

cancer treatment costs were not included, nor were patient pay-

ments (eg, copayment or coinsurance).

Cancer detection and staging
The cancer detection rate was identified using the admin-

istrative claims and defined as the number of women with 

two breast cancer claims at least 30 days apart during the 

6 months following the index screening event; ancillary or 

laboratory claims alone were not sufficient to establish new 

cancer cases.

Under the FFDM scenario, the stage of breast cancer 

diagnosis was distributed according to data from a study 

of 19,373 women with newly diagnosed stage 1, 2, 3, or 4 

(American Joint Committee on Cancer Staging Manual, Fifth 

and Sixth Editions) breast cancer who received their primary 

cancer care at eight National Comprehensive Cancer Network 
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centers in January 2000 to December 2007.35 The distribu-

tion was adjusted to include women with stage 0 breast 

cancer (ie, ductal carcinoma in situ or lobular carcinoma in 

situ) using statistical data about the ratio of stage 0 breast 

cancer incidence to the overall incidence of invasive cancer 

(ie, 27.9% of all stage 0–4 cancers are stage 0 at diagnosis, 

see Table 1).5

Under the FFDM + DBT scenario, the downward shift in 

distribution of diagnosis of breast cancer was derived from 

a prospective trial comparing FFDM and FFDM + DBT in a 

population-based screening program using independent dou-

ble reading with arbitration.36 A total of 12,621 women were 

included in the analysis. A fixed percentage (18.3%) shift in 

stage-diagnosis (ie, from stage 2–4 to stage 1) was estimated 

according to node negative/positive cancers detected using 

FFDM versus FFDM + DBT. As shown in Table 1, and as 

implemented in the model, 18.3% fewer stage 2–4 cancers 

were detected in the FFDM + DBT scenario, but compensated 

in the distribution by 21.9% more cancers diagnosed in stage 

1. Stage 0 was assumed to remain constant based on reported 

trial results comparing FFDM with FFDM + DBT.27

Post-diagnosis cancer treatment costs
One-year, post-diagnosis breast cancer treatment costs were 

estimated by stage in a step-wise procedure. First, the mean 

total health plan cost of a newly diagnosed breast cancer 

patient in the year following diagnosis was derived from the 

administrative claims data. This value was distributed across 

stages 1–4 using the same stage distribution of breast cancer 

costs as presented in a study of the costs for women with 

newly-diagnosed breast cancer by disease stage, and matched 

to noncancer controls.37 From this study, stage 1 costs were 

25.7% less than the mean overall cost, while costs for stages 

2, 3, and 4 were 13.4%, 77.1%, and 281.4% higher than the 

mean overall cost. These values were applied to the overall 

estimate from the claims database analyses to yield the cost 

distribution by stage shown in Table 1. Stage 0 costs were 

similarly estimated using the percentage difference between 

stage 0 and stage 1 costs derived from a 4-year longitudinal 

study in a US health maintenance organization population,38 

which was later adapted for use in a cost-effectiveness study 

of computer-aided detection screening mammography.39 

The difference (ie, stage 0 was 18.5% less than stage 1) 

was applied to the stage 1 estimate derived above to yield a 

stage 0 cost (Table 1).

Model outputs
A variety of informative outputs are generated by the model. 

The model calculates the number of women in the health 

plan requiring follow-up services after their index screening 

mammography in the FFDM and FFDM + DBT scenarios, 

respectively. The incremental difference (ie, FFDM versus 

FFDM + DBT) represents the impact of DBT on use of 

follow-up services. Cost outcomes are calculated similarly. 

Total 1-year, plan-wide costs (comprising screening costs, 

follow-up services costs, and breast cancer treatment costs) 

are calculated for the FFDM and FFDM + DBT scenarios, 

respectively. Again, the incremental difference represents the 

impact of DBT. An identical set of cost calculations is per-

formed and expressed on a per patient basis. Finally, the cost 

calculations are expressed in terms of total and incremental 

costs on a per member per month basis.

Results
Database analysis results
Results from the database analysis can be found in Table 1. 

Annual screening rates among women aged 40–75 years 

increased modestly from 2010 (34.87%) to 2012 (36.12%) 

Table 2 Cost estimation for follow-up services

Diagnostic service Mean, per patient 
unit cost

Utilization by patients  
with follow-ups (%)

Cost (weighted 
for utilization)

Diagnostic mammography $187 80.45% $150.67
Ultrasound $233 65.77% $152.96
Outpatient office visit with breast-related diagnosis $270 23.54% $63.50
Computer-aided detection (excluding index screening day) $30 39.98% $11.87
Guided biopsy (including pathology and image guidance costs) $3,413 16.85% $575.28
Open biopsy (including pathology and anesthesia costs) $4,522 4.55% $205.74
Magnetic resonance imaging $1,108 2.96% $32.83
Fine needle aspiration $649 1.90% $12.33
Ductogram $196 ,0.1% $0.09
Total $1,205.29

Note: All data derived from the Truven Health Analytics MarketScan® Research Databases.31
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for an average annual screening rate of 35.51% (Table 1). 

A total of 1,521,667 women (mean age 50.7 years) met 

the study inclusion criteria to evaluate follow-up service 

utilization and costs. The age of the women included in the 

study was distributed as follows: 40.9%, age 40–49 years; 

39.8%, age 50–59 years; 17.6%, age 60–69 years; and 

1.6%, age 70–75 years. Of these women, 233,543 (15.35%) 

had an additional imaging procedure (diagnostic mammo-

gram or breast ultrasound) in the 6 months post-index and 

was set as the model base-case FFDM follow-up services 

rate (Table 1). Overall costs of follow-up services in the 6 

months following an abnormal or inconclusive mammo-

gram were derived from the claims database analyses and 

estimated to be $1,205.29 (Table 1). Overall, 4.65 per 1,000 

(ie, 0.465%) screened women were newly diagnosed with 

breast cancer (Table 1), which is consistent with findings 

from other studies.13 Mean costs among newly diagnosed 

breast cancer patients were $58,615 in the year following 

diagnosis.

Model results
The results of the model analyses comparing FFDM with 

FFDM + DBT are shown in Table 3. The patient popula-

tion for the model analysis comprised 84,549 women aged 

40–75 years in a one million member health plan who 

undergo mammography screening each year (Table 1). Both 

screening scenarios (ie, FFDM and FFDM + DBT) assumed 

that 100% of women used each respective modality; as such, 

84,549 women utilizing FFDM were compared with exactly 

84,549 women utilizing FFDM + DBT. With the base-case 

assumption that the FFDM rate of follow-up services is 

15.35%, and that with the greater predictive value afforded 

by FFDM + DBT decreasing this rate to the ACR and AHRQ 

benchmark of 10%, 4,523 women in the hypothetical health 

plan who are screened with FFDM + DBT avoid use of 

follow-up services such as additional imaging and biopsy. 

Total annual cost savings to the health plan are $2.4 million, 

comprising $5.5 million savings from avoiding follow-up 

services and $1.2 million from earlier detection of breast 

cancer, both of which more than offset the incremental cost 

of $4.2 million by adding DBT to screening. Cost estimates 

are also shown in Table 3 on a per patient basis (ie, total costs 

divided by the number of women screened). In the base-case 

scenario, annual per patient cost savings due to use of DBT 

are $28.53. On a per member per month basis (ie, cost savings 

realized by the hypothetical health plan each month across 

all of its one million members), cost savings due to use of 

DBT are $0.20.

Adjusting the base-case rate of FFDM + DBT follow-up 

services of 10% across a range encompassing 8%–12% 

has an appreciable impact on the analysis results. As would 

be expected, transitioning lower than the ACR and AHRQ 

benchmark of 10% for follow-up services yields even greater 

cost savings. Whereas the base-case per patient cost savings 

assuming an incremental reimbursement of $50 were $28.53, 

moving the rate to 9% or 8% yields net cost savings of $40.58 

and $52.64, respectively. Conversely, per patient cost savings 

decrease to $16.48 and $4.43 for more modest rates of 11% 

and 12%, respectively. Similar dynamics can be observed for 

the other metrics shown in Table 3.

Discussion
The results of this study demonstrate clinical and economic 

favorability for DBT in breast cancer screening among 

commercially-insured US women. Using a hypothetical 

incremental reimbursement of $50 for DBT, cost savings 

from use of DBT amount to $2.4 million per year for the 

hypothetical million member health plan in our base-case 

analyses. This translates to $28.53 savings per screened 

patient, or $0.20 savings per member per month across the 

plan population. These results are supported by the strength 

of the underlying clinical publications and administrative 

claims database utilized, which contains health care infor-

mation on over 30 million patients per year. As such, the 

parameters of our model and the analysis results generated 

by them are robust, and these results should be generalizable 

to commercially-insured women in the US health system.

Mammography practices differ from institution to insti-

tution, and subjective decisions about recalling women for 

follow-up imaging and diagnostic services after their initial 

mammogram vary widely, even among individual radiologists 

and diagnosticians working within particular institutions.40,41 

This analysis provides a range of results estimates to account 

for some of this variability. However, using a conservative 

estimate that one half of the approximately 39 million mam-

mograms performed annually in the US are for screening 

(excluding Veterans Administration facilities),42 then a crude 

extrapolation of our estimated per patient net cost savings 

of $28.53 suggests that use of DBT could account for over 

$550 million saved annually in US breast cancer health care 

spending if DBT were reimbursed at a rate of $50 more than 

FFDM. This potential cost saving is noteworthy, given that 

the aggregate cost of mammography screening in the USA 

is approximately $8 billion per year.43

In addition to cost savings from reduced unnecessary 

resource utilization following a screening mammogram, 
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the reduction in follow-up services can have a substantial 

humanistic impact. Using a hypothetical 1 million member 

health plan, this analysis found that FFDM + DBT would 

cause 4,500 women to avoid unnecessary testing and/or treat-

ment and the associated traumatic psychosocial experience of 

a false-positive screening mammogram.44,45 Numerous quan-

titative studies have been published measuring psychological 

and social aspects related to false-positive mammograms.46–48 

These consequences and associated costs are not included 

in this current analysis. Furthermore, we did not account 

for costs associated with patients themselves, such as direct 

costs of copayments, coinsurance, and deductibles, and the 

indirect costs of transportation to and from medical appoint-

ments, work absence and lost productivity, and childcare 

coverage.49

Literature describing the potential value of DBT (ie, 

its comparative costs, cost-effectiveness, budget impact) 

is limited. A 2012 conference presentation by Kalra et al28 

reported cost-effectiveness analyses of mammographic 

screening using DBT based on direct radiology costs resulting 

from differences in the recall rate observed at one institu-

tion over a 12-month period. The results suggested a direct 

cost savings of $10.19 per woman screened (not including 

an incremental cost of the DBT examination), which is 

about one third of our base-case estimate of $28.53. The 

difference between our analysis and the previous work of 

Kalra et al is likely due to the respective study designs and 

data. Specifically, the previous study by Kalra et  al used 

2011 Medicare reimbursement rates to estimate costs for all 

patients (including non-Medicare patients), excluded some 

diagnostic costs outside of radiology (eg, open biopsy), 

and did not account for cost savings due to earlier cancer 

detection. A follow-on study by Kalra et al29 confirmed find-

ings from their first study, with DBT screening decreasing the 

overall costs of unnecessary diagnostic workups by 17.1%.

The cost of follow-up services due to abnormal screening 

results is a core component when analyzing the added value 

of DBT. Our estimate of $1,205.29 contributes to a substan-

tial gap in the literature necessary for better understanding 

the full economic consequences and cost-effectiveness of 

mammography screening paradigms. To our knowledge, 

only one comparable study describing the cost of follow-up 

services has been published in the past 10 years; Chubak 

et al50 estimated $527 (2007 USD) as the cost of breast care 

following a false-positive mammogram in one Washington 

State health plan using 2007 Medicare reimbursement rates. 

The analysis time frame, data source, and cost estimation 

techniques (ie, Medicare fee schedule versus adjudicated 

commercial claims) likely all contribute to the differences 

in follow-up services costs observed by Chubak et al and our 

own estimates presented here.

Some evidence exists that tomosynthesis may not only 

affect the rate at which women are called back for additional 

services, but that it also affects the utilization rate of specific 

additional services. For example, Philpotts et al51 report that 

DBT expedites patient diagnostic workup and results in better 

patient throughput and resource utilization. Greenberg et al26 

reported that 50% fewer diagnostic views were used for 

women who had cancer detected with combined DBT + 

FFDM examinations when compared with similar women 

for whom FFDM alone was used. As more is learned about 

the potential for DBT to streamline diagnostic pathways, it 

is possible that additional cost savings not included in our 

current analysis will be identified.

This analysis is subject to several limitations. First, we 

point out that the way we defined women recalled for addi-

tional follow-up imaging and diagnostic testing services 

closely approximates the BI-RADS definitions of recall, but 

there may have been a small number of women who were 

in fact recalled but went directly to magnetic resonance 

imaging, biopsy, or fine needle aspiration without diagnos-

tic imaging. Also, in somewhat rare circumstances, women 

undergoing screening ultrasound following a screening 

mammogram (due to dense breast tissue) may have been 

misclassified as recalls, which could have artificially inflated 

the rate we report for women utilizing follow-up services. 

Another limitation of this study is that the data source used 

for the analysis includes women with commercial health 

insurance and may not be representative of women with other 

forms of health insurance (eg, Medicaid, full Medicare) or 

the uninsured. Additionally, the evidence demonstrating the 

clinical benefits of DBT, which serves as a foundation of 

this model, is based on studies performed on the only DBT 

system which was commercially available at the time of this 

analysis (Selenia Dimensions breast tomosynthesis system). 

Thus, this analysis may not be applicable to other systems 

for which limited clinical evidence currently exists.

Finally, we note that our estimate of the average annual 

mammography screening rate of 35.5% (Table 1) is lower 

than the rate of 50.8% reported by the ACS based on National 

Health Interview Survey data.52 We counter that self-reported 

screening behaviors from national surveys like the National 

Health Interview Survey often overestimate screening 

utilization,53 whereas the data underlying our analyses reflect 

actual real world screening utilization in a robust manner by 

tracking millions of women as they travel through the US health 
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care system. Moreover, the ACS statistic pertains to women 

aged 40 years and older who had any mammogram in the past 

year (whether screening or diagnostic), whereas the rate we 

report specifically pinpoints screening mammography.

Conclusion
Use of DBT as a mammography screening modality substan-

tially reduces the need for follow-up diagnostic services and 

improves detection of invasive cancers, allowing for earlier, 

less costly treatment. Results from our value analysis of DBT 

demonstrate that these beneficial attributes could translate 

into meaningful cost savings for US commercial health 

insurers. With approximately one in seven women receiving 

additional diagnostic imaging following digital screening 

mammography at an average cost of over $1,200, and with 

the costs of breast cancer ranging with increasing stage from 

$35,000 to $224,000, wider adoption of DBT mammography 

presents a significant opportunity to deliver value-based care 

in the US health care system. Future research should evaluate 

the potential impact of DBT from the perspective of patients 

and/or other types of payers. Investigation of longer-term 

outcomes is also warranted to better understand the broader 

clinical and economic implications of adoption of DBT.
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