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Abstract

Purpose: The aim of this study was to develop a prioritization strategy for scheduling immediate 

screening mammographic interpretation and possible diagnostic evaluation.

Methods: A population-based cohort with screening mammograms performed from 2012 

to 2020 at 126 radiology facilities from 7 Breast Cancer Surveillance Consortium registries 

was identified. Classification trees identified combinations of clinical history (age, BI-RADS® 

density, time since prior mammogram, history of false-positive recall or biopsy result), screening 

modality (digital mammography, digital breast tomosynthesis), and facility characteristics (profit 

status, location, screening volume, practice type, academic affiliation) that grouped screening 

mammograms by recall rate, with ≥12/100 considered high and ≥16/100 very high. An efficiency 

ratio was estimated as the percentage of recalls divided by the percentage of mammograms.

Results: The study cohort included 2,674,051 screening mammograms in 925,777 women, 

with 235,569 recalls. The most important predictor of recall was time since prior mammogram, 

followed by age, history of false-positive recall, breast density, history of benign biopsy, and 

screening modality. Recall rates were very high for baseline mammograms (21.3/100; 95% 

confidence interval, 19.7–23.0) and high for women with ≥5 years since prior mammogram 

(15.1/100; 95% confidence interval, 14.3–16.1). The 9.2% of mammograms in subgroups with 

very high and high recall rates accounted for 19.2% of recalls, an efficiency ratio of 2.1 compared 

with a random approach. Adding women <50 years of age with dense breasts accounted for 20.3% 

of mammograms and 33.9% of recalls (efficiency ratio = 1.7). Results including facility-level 

characteristics were similar.

Conclusions: Prioritizing women with baseline mammograms or ≥5 years since prior 

mammogram for immediate interpretation and possible diagnostic evaluation could considerably 

reduce the number of women needing to return for diagnostic imaging at another visit.
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INTRODUCTION

Screening mammography reduces breast cancer mortality, but this benefit must be weighed 

against potential harms [1,2]. The most common potential harm for women is being 

recalled for additional workup [2,3], which occurs in approximately 12% of screening 

mammograms, the majority of which are false-positive findings [4]. Overall, 36% to 56% 

of women may expect to experience at least one false-positive recall over 10 years of 

annual or biennial screening [5]. Being recalled for additional imaging leads to anxiety, 

requires women to return for another visit, and incurs financial strain and opportunity costs 

[2,3,6,7]. Having to schedule additional imaging on a future date also contributes to delays 

in diagnosis for women with cancer and the possibility of women not returning that may 

result in even longer delays in diagnosis [6].

Some facilities now offer immediate interpretation of screening mammograms while women 

wait and diagnostic imaging workup as needed during the same visit. This approach may 

greatly reduce psychological anxiety associated with the anticipation of additional imaging 

evaluation and decrease gaps in follow-up care among women who would not return 

for additional imaging at a later date [6,8]. For facilities that can only offer immediate 

interpretation to a subset of women, prioritizing those most likely to be recalled may 

considerably reduce the number of women being recalled for diagnostic imaging at a follow-

up visit. Prior research has shown higher recall rates on baseline mammograms and in 

younger women or those with longer screening intervals, family history of breast cancer, 

heterogeneously dense breasts, or history of benign biopsy [9–11]. However, no previous 

study has quantified which combinations of risk factors predict those at highest risk for a 

recall.

Our goal was to identify subgroups of women at the highest risk for being recalled 

for additional workup of a screening mammogram. Using data on a large cohort from 

seven Breast Cancer Surveillance Consortium (BCSC) registries, we created a hierarchy 

of subgroups according to recall rate that could aid facilities at the time of scheduling in 

prioritizing women for immediate screening interpretation and potential same-day diagnostic 

workup according to capacity.

METHODS

Study Setting and Cohort

This report follows Strengthening the Reporting of Observational Studies in Epidemiology 

guidelines for cohort studies. Prospective data were collected at seven US-based BCSC 

registries (www.bcsc-research.org): Carolina Mammography Registry, Kaiser Permanente 

Washington, Metro Chicago Breast Cancer Registry, New Hampshire Mammography 

Network, Sacramento Area Breast Imaging Registry, San Francisco Mammography 
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Registry, and Vermont Breast Cancer Surveillance System. Registries collect individual-level 

characteristics and clinical information from community radiology facilities [4] and link to 

state or regional cancer registries and pathology databases for complete capture of breast 

cancer diagnoses and benign breast biopsy results. We included all digital mammographic 

and digital breast tomosynthesis screening examinations performed from 2012 to 2020 

among women aged 18 to 89 years without personal histories of breast cancer [4] and no 

missing data on the covariates of interest. The final study population included 2,674,051 

screening mammograms from 925,777 women interpreted by 644 radiologists across 126 

breast imaging facilities.

BCSC registries and the statistical coordinating center received institutional review board 

approval for active or passive consenting processes or a waiver of the requirement to 

obtain consent to enroll participants, link, and pool data, and perform analysis. Procedures 

were HIPAA compliant, and a federal certificate of confidentiality protects the identities of 

participants.

Characteristics of Mammograms in the Cohort and Facilities

Age, time since prior mammogram (if any), first-degree family history of breast cancer, and 

history of breast biopsy were collected from self-administered health history questionnaires 

at the time of mammography or extracted from electronic health records. Time since 

prior mammogram was categorized as first mammogram, 1 year (9–18 months), 2 

years (19–30 months), 3 years (31–42 months), 4 years (43–54 months), or 5 years or 

longer (>54 months). Mammograms were considered first mammograms if no previous 

mammogram was identified in the database and individuals self-reported that they did 

not have prior mammograms. Mammograms were considered subsequent examinations if 

a previous mammogram was identified in the database or a prior mammogram date was 

self-reported. Mammograms with no previous mammogram in the database and missing 

self-reported information on time since last mammogram were excluded. Examinations with 

mammograms in the prior 9 months were excluded to avoid mis-classifying diagnostic 

mammograms as screening. History of benign breast biopsy result and high-risk lesion 

diagnoses (atypical hyperplasia or lobular carcinoma in situ) were obtained via self-report 

and linkage with pathology databases. Diagnoses of lobular carcinoma in situ were also 

obtained by linkage with state or regional cancer registries, regardless of enrollment in 

the BCSC at the time of diagnosis. Self-reported race/ethnicity was categorized as Hispanic/

Latina or non-Hispanic Asian, Black, White, other, or multiracial (if non-Hispanic with 

more than one self-reported race).

Radiologists reported assessments according to ACR BI-RADS® terminology and BI-RADS 

breast density as part of the clinical interpretation as almost entirely fatty, scattered 

fibroglandular densities, heterogeneously dense, or extremely dense [12]. Breast density 

from the most recent prior mammogram was used, given that would be available at the time 

of scheduling, and if not available, breast density at the time of the screening examination 

was used. History of false-positive recall was defined as a screening mammogram with a 

positive initial assessment within 5 years before the screening examination.
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We collected the following facility-level characteristics: profit status, location, screening 

volume, radiology practice type, and academic affiliation. Screening volume was computed 

as median annual screening volume in our study and categorized into approximate quartiles 

as <1,000, 1,000 to 2,999, 3,000 to 4,999, and ≥5,000.

Mammographic Outcomes

The primary outcome was recall, defined as a positive BI-RADS initial assessment 

on the screening examination of 0 (needs additional imaging evaluation), 3 (probably 

benign finding), 4 (suspicious abnormality), or 5 (highly suggestive of malignancy). 

Screening examinations with same-day diagnostic imaging performed (0.3% of screens) 

were considered recalls. Recall rate was calculated as the number of positive initial 

assessments divided by the total number of screening mammograms.

Statistical Analysis

We summarized characteristics of the mammograms included and those recalled. We 

estimated recall rates for clinical factors and estimated 95% confidence intervals (CIs) 

using generalized estimating equations with a working independence correlation structure to 

account for correlation among mammograms within the same facility [13]. To estimate the 

relative efficiency of prioritizing mammograms using a risk-based approach compared with 

a random, non-risk-based approach, an efficiency ratio was estimated as the percentage of 

recalls divided by the percentage of mammograms within each subgroup, with a ratio of 1.0 

for the overall study population.

Classification trees [14] were used to identify subgroups with similar recall rates. For the 

primary analysis, we fit separate models for first screening mammograms and mammograms 

with ≥5 years since prior mammogram (model 1) and subsequent screening mammograms 

with 1, 2, 3, or 4 years since prior mammogram for added flexibility in the classification tree 

algorithm (model 2). Both models included time since prior mammogram, age group (<40, 

40–49, 50–59, 60–69, and ≥70 years), first-degree family history of breast cancer, screening 

modality, history of benign biopsy result, and history of high-risk breast lesion. History 

of false-positive recall and breast density were included in model 2 only, given that these 

variables are not applicable for baseline mammograms and not meaningful for women with 

≥5 years since prior mammogram. We performed a secondary analysis adding facility-level 

covariates to both models.

We set a maximum tree depth (ie, number of levels in the decision tree) of 10, a maximum 

number of leaves (ie, final subgroups) of 10, and a minimum leaf size of at least 0.5% of 

the overall cohort. To internally validate each model, we split the study populations into two 

random samples, fit the classification tree models to each sample, and found no clinically 

meaningful differences with the overall model. Random forests of 10,000 trees for each 

model ranked variable importance similar to the single classification tree models [15,16].

We combined the subgroups (leaves) into four risk groups on the basis of their recall 

rates: very high (≥16), high (12 to <16), moderate (8 to <12), and low (<8) (per 100 

mammograms). Thresholds and logical grouping of similar subgroups were chosen on the 

basis of clinical guidelines adopted by the ACR (for considering >12% high) [12,17], 
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observed recall rates, and clinical expertise. We plotted proportion of cases followed 

curves [18], that is, the cumulative percentage of recalls by the cumulative percentage of 

mammograms when subgroups are ordered from highest to lowest recall rates, both overall 

and for each facility that contributed at least 10,000 screening mammograms to ensure 

sufficient sample size for estimating recall rate in the smallest subgroups. The 45° reference 

line represents the cumulative percentage of recalls expected using a random, non-risk-based 

approach.

We conducted several sensitivity analyses: (1) restricting the analysis to the most recent 

5 years of data to evaluate the effects of potential changes in recall rates over time and 

separately including (2) BCSC 5-year risk score [19] and (3) race/ethnicity in the models to 

determine if either improved prediction of recall beyond other risk factors. In all three cases, 

results were similar to the main analysis.

Statistical analyses were performed using SAS version 9.4 (SAS Institute), R version 4.0.2 

(R Foundation for Statistical Computing), and RStudio version 1.3.1056 (Posit).

RESULTS

More than three-fourths of mammograms were in women ≥50 years of age (78.9%), 69.1% 

of women identified as White, 18.5% had first-degree family histories of breast cancer, 

16.7% had prior false-positive recalls, 21.3% had prior benign biopsy results, and 0.5% 

had histories of high-risk lesion (Table 1). Nearly half of mammograms were in women 

with dense breasts, two-thirds were annual screening mammograms, and 32.1% were digital 

breast tomosynthesis examinations. The overall recall rate was 8.8 per 100 mammograms 

(95% CI, 8.3–9.4). Recall rates were higher at younger ages; among women with histories 

of false-positive recall, prior benign biopsy results, or high-risk lesions; among women 

with dense breasts; for baseline mammograms and longer time since previous mammogram; 

and for digital mammograms. The unadjusted recall rates of Black, Hispanic, and other 

or multiracial women ranged from 9.2 to 9.6 per 100, higher than among White women 

(8.8/100; 95% CI, 8.2–9.4), whereas Asian women had the lowest recall rate (7.8/100; 

95% CI, 6.9–8.9). Recall rates were similar for those with (8.8/100; 95% CI, 8.3–9.4) and 

without (8.8/100; 95% CI, 8.2–9.4) first-degree family histories of breast cancer. The largest 

efficiency ratios were among baseline mammograms (2.4), women <50 years of age (1.4–

1.9), and women with ≥5 years since prior mammogram (1.7).

Most facilities were not for profit (65.4%), located within hospitals (50.5%), full 

diagnostic radiology practices (64.5%), and nonacademic (86.9%) (Table 2). Most screening 

mammograms were from facilities with median annual screening volumes ≥5,000 (61.5%).

Table 3 summarizes the recall risk groups, ordered from highest to lowest recall rate, in 

which some subgroups have been combined using clinical expertise to simplify scheduling 

rules at the facility level. Expanded subgroups details are provided in Supplementary Table 

1. The classification tree algorithm ordered the predictors from highest to lowest variable 

importance for model 1 as baseline versus ≥5 years since prior mammogram, age group, 

and screening modality and for model 2 as age group, history of false-positive recall, 
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breast density, time since prior mammogram, history of benign biopsy result, and screening 

modality. Neither model selected first-degree family history of breast cancer or history of 

high-risk lesion.

Recall rates were considered very high for baseline mammograms (21.3/100; 95% CI, 19.6–

23.2) and high for women with ≥5 years since prior mammogram (15.1/100; 95% CI, 14.3–

16.1) (Table 2). Recall risk was considered moderate for women <50 years of age and those 

with 1 to 4 years since their prior mammogram with either dense breasts (11.7/100; 95% 

CI, 11.0–12.5) or scattered fibroglandular densities (9.7/100; 95% CI, 8.9–10.5). Women 

aged 50 or older with 1 to 4 years since prior mammogram and histories of false-positive 

recall were also at moderate risk for recall (9.5/100; 95% CI, 8.9–10.1). Recall rates were 

considered low otherwise.

The 4.9% of mammograms classified as very high risk for recall accounted for 11.8% of 

all recalls (efficiency ratio = 2.4) (Fig. 1). Adding the 4.3% of mammograms at high risk 

for recall, for a total of 9.2% of mammograms, accounted for 19.2% of recalls (cumulative 

efficiency ratio = 2.1). Adding the 11.1% of mammograms in women <50 years of age 

with dense breasts who were just below the threshold of high risk, for a total of 20.3% of 

mammograms, accounted for 33.9% of recalls (cumulative efficiency ratio = 1.7). Adding 

the remaining 18.0% of mammograms at moderate risk for recall in women <50 years of age 

with 1 to 4 years since prior mammogram and scattered fibroglandular densities, and women 

≥50 years of age with 1 to 4 years since prior mammogram and histories of false-positive 

recall, for a total of 38.3% of mammograms, accounted for 53.4% of recalls. The 61.7% of 

mammograms with low risk for recall accounted for the remaining 46.6% of recalls. The 

percentage of mammograms considered very high or high varied from 3.2% to 21.8% across 

large facilities, with cumulative efficiency ratios varying from 1.3 to 3.2.

In our secondary analysis, no facility-level characteristics were selected for the model 

for subsequent screens. The model for first screens or screens with ≥5 years since prior 

mammography selected profit status, facility location, screening volume, and practice type; 

however, recall rates for all resulting subgroups that split on a facility-level characteristic 

remained greater than the 16% very high risk threshold (Supplementary Table 2); thus, the 

final groups, when combined across similar covariate combinations and recall risk, were 

similar to the main analysis (Supplemental Table 3). Unlike the primary analysis, women 

<50 years of age were not further subdivided by breast density.

DISCUSSION

We used data from 126 US-based radiology facilities in the BCSC to identify subgroups of 

mammograms with combinations of individual characteristics (age, family history of breast 

cancer, prior false-positive recall, prior benign biopsy result, and breast density), time since 

prior mammogram, and screening modality associated with very high, high, moderate, and 

low recall rates. Radiology facilities could use our results to schedule women for immediate 

mammographic interpretation and possible same-day diagnostic evaluation on the basis 

of their capacity to do so. For example, facilities with the capacity to offer immediate 

interpretation to only 5% of mammograms could prioritize first mammograms, which 
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consistently had the highest recall rates of 20% to 23%. Facilities with the capacity to offer 

immediate interpretation to 9% of mammograms could add mammograms in women with ≥5 

years since prior mammogram. Those with the capacity to offer immediate interpretation to 

20% of screening mammograms could add women <50 years of age with 1 to 4 years since 

prior mammogram and dense breasts. If facilities prefer a simpler prioritization method 

to alleviate the burden on the scheduling team eliciting health history questions from the 

patient or the medical records, they could additionally prioritize all women <50 years of age 

regardless of breast density, including the small group of women <50 years of age with fatty 

breasts (0.8%) despite being at low risk for recall, thereby considerably reducing the number 

of women being recalled for diagnostic imaging at a follow-up visit (40.2%) by performing 

immediate interpretation of only 26% of mammograms.

Although some facility-level characteristics were associated with risk for recall among first 

screens and screens with ≥5 years since prior mammography, recall rates for the resulting 

subgroups remained greater than the 16% very high risk threshold. Thus, our prioritization 

approach may be applied regardless of the facility’s profit status, location, screening volume, 

practice type, and academic affiliation. Unlike the primary analysis, women <50 years of 

age were not further subdivided by breast density, which supports our recommendation 

that facilities with sufficient capacity may consider offering immediate interpretation to all 

women <50 years of age.

Immediate interpretation of screening mammograms offers several benefits compared with 

batch reading. Previous research suggests that women recalled for additional imaging may 

experience elevated anxiety and distress, even if transient [3,20]. In a controlled trial, women 

with abnormal mammographic findings experienced higher levels of anxiety as much as 

3 months later compared with those with normal findings, but those whose mammograms 

were interpretated immediately and received same-day diagnostic workup reported less 

anxiety [21]. The majority of recalls will result in false-positive findings [4], which some 

studies showed could lead to women’s being less likely to reattend screening [22], although 

other studies revealed no difference in rescreening rates [23], and others showed that women 

with prior false-positive findings were more likely to return [24]. For women who may 

be discouraged from returning for future screening by a false-positive result, this harm 

may be partially mitigated by immediate screening interpretation and same-day diagnostic 

evaluation. Other benefits of immediate read protocols are the ability to repeat imaging 

during the same appointment when image quality is poor [25] and potential improvements 

in radiologist performance due to immediate feedback of diagnostic workup from recalled 

screening mammograms [26].

A potential health equity–related benefit of immediate interpretation is an increase in the 

percentage of women with timely receipt of additional imaging after abnormal screening 

results [25]. Black, Hispanic, and Asian women are more likely to experience diagnostic 

delays between an abnormal screening mammogram and definitive tissue diagnosis, nearly 

double the rate in some cases, compared with White women [27–30]. Delays may be due 

to barriers in scheduling including lack of translators, out-of-pocket costs from copays or 

lack of health insurance, the need to take additional time off work, lack of transportation 

or childcare, or structural racism factors from chronic underinvestment in neighborhoods 
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and facilities serving racial and ethnic minority groups [28]. Immediate interpretation and 

same-day diagnostic imaging offers a solution to barriers associated with having to return 

for another visit to work up an abnormal screening examination; however, unless facilities 

can also offer same-day breast biopsy for the 17% of additional evaluations that result in 

biopsy recommendations [31], some women may still experience delays. Two studies at a 

single institution that serve a diverse population showed that racial and ethnic disparities 

in time to diagnostic imaging after abnormal screening mammographic findings improved 

with immediate interpretation [25] and no evidence of racial and ethnic disparities in time 

from biopsy recommendation to biopsy being performed after implementation of a same day 

biopsy program [32]. However, if facilities with sufficient resources are more likely to offer 

immediate interpretation than those serving marginalized communities, disparities could 

widen. Unadjusted recall rates were higher among Black, Hispanic, and other or multiracial 

women compared with White women and lower among Asian women; however, results 

were similar when adding race/ethnicity to the models. This suggests that racial or ethnic 

differences in recall rates may be accounted for by the other covariates we investigated 

and lends weight to the importance of prioritizing immediate interpretation and diagnostic 

evaluation of screening mammograms at high risk for recall to improve health equity [25].

Although immediate interpretation of screening mammograms alleviates the need for 

a woman to return on a different day for diagnostic imaging [25], it also introduces 

challenges for implementation. Revising a facility’s clinical template to support immediate 

interpretation of screening mammograms likely involves increasing the length of screening 

mammography appointments to include additional time for imaging interpretation and 

results communication. Without extending clinic hours and staffing, increasing screening 

appointment lengths may reduce a clinic’s screening mammography capacity. For facilities 

only offering screening mammography without an on-site radiologist, radiology IT and 

workflow updates may be needed to enable off-site immediate interpretation and partnership 

with another facility with same-day access for diagnostic workup. For facilities offering 

screening and diagnostic imaging services, additional clinical template revisions may be 

needed to support same day add-on diagnostic mammography and ultrasound appointments. 

Accommodating same day add-on image-guided biopsies would warrant further revisions 

to a clinic’s interventional appointment template. Although these clinical template revisions 

support timely resolution of screening episodes, holding these appointments for same-day 

use may result in decreased overall clinic volume if the same-day appointments are not fully 

used.

In addition to volume, capacity, access, and efficiency considerations, some studies showed 

that radiologists are more likely to request additional views if the woman is waiting 

compared with batch reading [33,34], whereas another study showed no difference [35]. 

There may be cost considerations associated with immediate interpretation as well. Older 

studies estimated marginal costs of immediate interpretation to be as low as $4 per 

examination for facilities that do not require additional staffing or space and as high 

as $28 per examination for facilities operating at full capacity and requiring additional 

space [36,37]. Two studies from a single academic medical center successfully changed 

workflow without increasing staffing or space during a period of coronavirus disease 2019 

(COVID-19)–induced service reduction [25,32]; however, maintaining this workflow with 

Ho et al. Page 9

J Am Coll Radiol. Author manuscript; available in PMC 2023 March 28.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



a resumption of pre-COVID-19 service volumes may be more challenging. Costs may also 

be higher now, with cost-of-service provisioning and number of staff members increasing 

for a comparable service volume. Any additional operating costs associated with adopting 

immediate interpretation during the ongoing COVID-19 pandemic could potentially 

exacerbate disparities in access if only facilities serving more affluent communities can 

afford these additional service costs or if costs are passed directly on to the woman. 

From the patient’s perspective, studies in nonmammography settings show a preference 

for immediate communication of results even if it means waiting longer [25,32]. Among 

patients who preferred immediate interpretation, 78% were willing to wait 30 to 60 min for 

results; however, only 11% of patients were willing to pay an additional $25 in direct costs, 

and 60% were not willing to pay any additional costs [36].

Our study is one of the largest evaluations of recall rates using data representative of recent 

US practice. Nonetheless, our study had several limitations. We did not include women with 

personal histories of breast cancer because diagnostic views were often performed during 

the screening examination, and we could not determine if these diagnostic views were part 

of surveillance imaging or for the evaluation of a new finding. Although prior research 

has shown higher recall rates when comparison images are unavailable to the reading 

radiologist [38], most facilities in the BCSC do not provide data on comparison image 

availability. However, among subsequent screening examinations with complete information 

on comparison images, only 0.8% indicated no comparison films. Other approaches to 

identify mammograms at high risk for recall should be explored. For example, artificial 

intelligence algorithms applied directly to the mammographic images while a woman 

waits may help in determining which screening mammograms are likely to be recalled 

and thus who should receive immediate interpretation and diagnostic workup [39–41]. We 

did not evaluate cancer detection rates or which recalled examinations are likely to have 

true-positive findings. Facilities with a limited capacity to offer immediate interpretation 

could further prioritize by risk for having a cancer detected [42]. Our models focused on 

identifying women at high risk for recall and did not consider the risk of not returning if 

recalled. Future studies should consider how to balance the risk for recall and the risk of not 

returning when prioritizing immediate interpretation and diagnostic workup. Although we 

hypothesize our approach for prioritizing immediate interpretation and diagnostic imaging 

will improve compliance with additional workup on the basis of prior studies [25], we did 

not directly evaluate this.

In conclusion, time since prior mammogram and age were the most important risk factors 

associated with high and very high risk for recall, regardless of facility-level characteristics. 

Scheduling baseline mammograms and women with ≥5 years since prior mammogram 

for immediate interpretation and diagnostic evaluation could avert one-fifth of recalls for 

diagnostic imaging at follow-up visits, reducing diagnostic delays and patient anxiety.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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TAKE-HOME POINTS

• Scheduling of the 4.9% of women with baseline mammograms for immediate 

mammographic interpretation and diagnostic evaluation could avert 11.8% of 

recalls for diagnostic imaging at a follow-up visit.

• Additional scheduling of the 4.3% of women with ≥5 years since prior 

mammogram, for a total of 9.2% of mammograms, could avert 19.2% of 

recalls for diagnostic imaging at a follow-up visit.

• Facilities with capacity to offer immediate interpretation to 25% of 

mammograms and preference for a simple rule could additionally schedule 

women <50 years of age with 1 to 4 years since prior mammogram to account 

for 40% of recalls, thereby averting a substantial portion of women being 

recalled for diagnostic imaging at a follow-up visit.

• Our prioritization approach may be applied regardless of the facility’s profit 

status, location, screening volume, practice type, and academic affiliation.

• Immediate interpretation and same-day diagnostic workup could decrease 

loss to follow-up among women who are less likely to return for diagnostic 

workup after abnormal screening mammographic findings; however, if 

facilities serving marginalized communities are unable to offer this service, 

disparities could widen.

Ho et al. Page 14

J Am Coll Radiol. Author manuscript; available in PMC 2023 March 28.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



Fig. 1. 
Cumulative percentile of recalls by cumulative percentile of mammograms from 19 

subgroups identified by the classification tree models sorted from highest to lowest recall 

rate. The solid blue line represents the overall recall rate, with circles representing the 

efficiency ratios from the 19 subgroups identified by the classification tree models sorted 

from highest to lowest recall rate. The transparent gray lines represent facility-specific 

overall cumulative recall rates. The dashed 45° line represents the cumulative percentage of 

recalls expected using a random, non-risk-based approach.
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