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Abstract

Rationale and Objectives: The objective of this study was to evaluate the association of
communication practices with timely follow-up of screening mammograms read as Breast
Imaging Reporting and Data Systems (BI-RADS) 0 in the Population-based Research Optimizing
Screening through Personalized Regimens (PROSPR) consortium.

Materials and Methods: A radiology facility survey was conducted in 2015 with responses
linked to screening mammograms obtained in 2011-2014. We considered timely follow-up to be
within 15 days of the screening mammogram. Generalized estimating equation models were used
to evaluate the association between modes of communication with patients and providers and
timely follow-up, adjusting for PROSPR site, patient age, and race and ethnicity.

Results: The analysis included 34,680 mammaography examinations with a BI-RADS 0
assessment among 28 facilities. Across facilities, 85.6% of examinations had a follow-up within
15 days. Patients in a facility where routine practice was to contact the patient by phone if follow-
up imaging was recommended were more likely to have timely follow-up (odds ratio [OR] 4.63,
95% confidence interval [Cl] 2.76—7.76), whereas standard use of mail was associated with
reduced timely follow-up (OR 0.47, 95% CI 0.30-0.75). Facilities that had standard use of
electronic medical records to report the need for follow-up imaging to a provider had less timely
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follow-up (OR 0.56, 95% CI 0.35-0.90). Facilities that routinely contacted patients by mail if they
missed a follow-up imaging visit were more likely to have timely follow-up (OR 1.65, 95% CI
1.02-2.69).

Conclusions: Our findings support the value of telephone communication to patients in relation
to timely follow-up. Future research is needed to evaluate the role of communication in
completing the breast cancer screening episode.
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INTRODUCTION

Mammography screening reduces breast cancer mortality among women aged 4074 years
(1). Progression through the screening process, from initial screening, through follow-up of
abnormal results, to treatment, can fail at multiple points in the screening episode (2-4).
Lack of effective communication between facilities, providers, and patients may delay
follow-up and lead to adverse health outcomes, including anxiety, delay in diagnosis, and
widening of cancer outcome disparities (5-10).

Mode of communication can impact timely follow-up of abnormal mammograms.
Commonly used modes of communicating mammography results to patients include verbal
communication (including in-person communication, by telephone, and leaving a voice
message) and written communication by conventional mail or through a patient portal to the
electronic medical record (EMR). In a study among women of diverse ethnicity who had a
screening mammogram and a Breast Imaging Reporting and Data Systems (BIRADS) 0
result, discussion of results with a provider was associated with more timely follow-up,
although this finding did not persist on multivariate analysis controlling for insurance status
(11). Communication factors such as patients asking questions, receiving next-step
information, and being told that follow-up is needed have also been associated with timely
follow-up of an abnormal mammogram (12,13).

The approach used to communicating mammaography results to the clinician who ordered the
mammogram may also be associated with timely follow-up of abnormal mammograms
(11,13,14). Common modes of communicating mammography results to the ordering
provider include verbal communication by phone, written communication by conventional
mail, sending a notification of results through the EMR, and sending the mammography
report by fax.

Timely follow-up for a BI-RADS 0 assessment has been defined in various ways. The
Mammography Quality Standards Act (MQSA) states that results of a mammogram can be
reported to a woman at the time of the examination or mailed to her within 30 days of the
examination. The MQSA also states “The FDA (U.S. Food & Drug Administration) believes
that communication of suspicious or highly suggestive results can ordinarily be
accomplished within 5 working days” and “In the case of exams where the assessment is
‘incomplete, needs additional imaging evaluation’, FDA recommends that facilities
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communicate this (verbally or in writing) to the patient as soon as possible to avoid delays in
patient work-up” (15). The Food and Drug Administration supports effective communication
systems, but the system details are left to each facility. Guidelines for expected time to
follow-up vary in different countries, but the European guidelines include quality indicators
of 10 workdays for a notification and an additional 5 workdays until the follow-up test is
obtained (16). The New Zealand guidelines also recommend a follow-up assessment within
15 days (17). The United Kingdom guidelines recommend a follow-up assessment within 3
weeks (18), and Canadian and Australian guidelines recommend follow-up between 28 days
and 5 weeks, respectively (19,20).

The objectives of the present study were (1) to describe radiology facility communication
modalities used as standard practice for communicating a category BI-RADS 0 result of a
screening mammogram and (2) to evaluate the association of communication practices with
timely follow-up of BIRADS 0 screening mammograms.

MATERIALS AND METHODS

The Population-based Research Optimizing Screening through Personalized Regimens
(PROSPR) consortium is a National Cancer Institute-funded consortium with the overall aim
to conduct multisite, coordinated, and transdisciplinary research to evaluate and improve
cancer screening processes for breast, cervical, and colorectal cancer. The present study
focuses on breast cancer screening. We conducted a cross-sectional survey of all radiology
facilities within the clinical care networks affiliated with Brigham and Women’s Hospital,
Boston, Massachusetts; Dartmouth-Hitchcock Health System, New Hampshire; the
University of Pennsylvania, Philadelphia, Pennsylvania; and in the statewide Vermont Breast
Cancer Surveillance System. Each site’s institutional review board approved the study.
Patient-level data were obtained from PROSPR’s central data repository, including race and
ethnicity (Asian, black, Hispanic, white, other, and unknown), age at screening (40-49
years, 50-64 years, and 65—74 years), screening examination date, and the types and results
of screening and follow-up examinations.

Survey Content and Coding of Responses

The survey queried a range of communication practices of mammography facilities,
including two clinical scenarios directly related to timely follow-up of BI-RADS 0: (1)
additional imaging is recommended by the radiologist after a screening mammogram and (2)
patient misses a scheduled appointment for additional imaging. For each scenario, the survey
assessed the standard communication modalities used. The survey was piloted for clarity
among radiologists and radiology facility directors within the PROSPR network and revised
according to feedback obtained (see Appendix S1 for full survey).

The scenarios regarding communication used the stem, “How does your facility
communicate with the patient (or provider) regarding the following reports or clinical
scenarios? Identify the one approach that reflects your standard practice. Only choose

APPENDIX. SUPPLEMENTARY DATA
Supplementary data related to this article can be found at https://doi.org/10.1016/j.acra.2017.12.028.
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additional options if they are routinely used for all patients.” Response options for patients
were listed as phone, regular mail, online patient portal, in person, other, not applicable, or
unknown. Response options for providers were listed as phone, regular mail, EMR, fax, not
applicable, other, or unknown. If a given modality was identified, the response was coded as
using that modality whether or not additional responses were coded.

Survey Protocol

All radiology facilities affiliated with the PROSPR programs consortium were invited to
participate in the online survey. A $50 incentive for survey completion was offered for all
clinical care networks, but one network chose not to use the incentive to be consistent with
procedures for data collection in PROSPR (Vermont). A facility director or a lead
technologist was identified as the respondent at each site based upon input from leaders in
the radiology department at each program. The survey was administered from July 7, 2015,
to October 2, 2015.

Statistical Analysis

The analysis of follow-up time was restricted to women aged 40-74 who had no record of
previous breast cancer. Screening mammograms were defined as having screening as an
indication and no breast imaging within the prior 90 days. All screening mammograms
performed at the participating facilities in the years 2011-2014 were identified, as well as
follow-up procedures including diagnostic mammogram, ultrasound, magnetic resonance
imaging, or biopsy. A BI-RADS 0 was either assigned by the facility or inferred for the
initial screen if the patient underwent further diagnostic workup on the same day as the
screening examination. The BI-RADS 0 category included recommendations for further
imaging or retrieval of prior examinations. When a zero was assigned as a placeholder
pending receipt of previous images, the zero was replaced by the assigned assessment after
comparisons were made and transmitted to the central data repository. However, zeros that
were not resolved remained zero. To adequately assess follow-up, we included only
examinations with at least 90 days of subsequent follow-up.

We examined rates of timely follow-up in examinations assigned a BI-RADS 0 to determine
overall rates of timely follow-up within 0-15 days and described variation in timely follow-
up across radiology facilities. However, because same-day follow-up involves only in-person
communication, we excluded the same-day follow-up examinations from the analysis of the
relationship of survey responses to timely follow-up within 1-15 days.

We described reported use by radiology facilities of modalities to communicate screening
results to patients and to the ordering providers in the following clinical scenarios:(1)
additional imaging is recommended and (2) patient misses a scheduled appointment for
additional imaging.

We evaluated the association of survey responses with follow-up while adjusting for woman-
level characteristics. To control for correlation of outcomes within each facility, we used a
generalized estimating equation logistic regression model to evaluate the association of
provider communication modality with timely follow-up, clustering by the radiology facility
and controlling for the woman’s age, race, and ethnicity. Each communication modality was
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coded as 1 or 0 (respondent identified whether this modality was part of standard practice or
not). Respondents for each facility could identify one or more than one mode of
communication as part of routine practice for a given scenario. We first examined whether
each mode of communication was associated with timely follow-up or not, as measured by
the odds ratio (OR), adjusting for woman-level characteristics. In a sensitivity analysis, we
controlled for average household income in the woman’s zip code, categorized into
quartiles, to assess the effect of socioeconomic indicators on the model. Modes of
communication that were statistically significantly associated with timely follow-up were
included in a more complex joint model for communication that adjusted for all individually
significant modes of communication for that survey question.

Of 31 radiology facilities invited to participate, 28 (90%) completed the survey. Of the 28
facilities, 1 conducted only screening mammograms and the remainder conducted both
screening and diagnostic examinations. These facilities conducted a total of 325,485
screening mammograms during the study window. We restricted our analysis to the 34,680
examinations (10.7%) with a BI-RADS 0 result (Table 1). These examinations were for
31,775 women, of whom 8% had more than one incomplete BI-RADS 0 in the study
window. The demographic characteristics of the patients who underwent the screening
examinations are presented in Table 2.

The proportion of patients with follow-up within 15 days was 85.6% overall and varied from
75.8% to 87.2% across the PROSPR centers (Table 1). The percentage of BI-RAD 0’s that
had follow-up imaging or a procedure on the same day overall was 21.2%, although this
percentage varied widely by health-care PROSPR center (Table 1). Figure 1 shows the
percentage of BI-RADS 0 readings with timely follow-up (same day and days 1-15) by
facility with the facilities ordered by the volume of BI-RADS 0 from smallest to largest.

Communication of Mammography Results

Two of the 28 facilities reported that they asked patients for their preferred modality to
receive screening results. Facilities used a range of modalities to communicate
mammography results to patients and their providers. The most common modality used to
communicate the scenario of additional imaging recommendedto the patient was by phone
(89.3%), and the most common modality used to communicate the scenario to the provider
was through the EMR (82.1%).

The most common modality used to communicate mammography results in the scenario of
patient misses a scheduled appointment for additional imaging to the patient was by
phone(71.4%); this was also the single most common modality used to communicate this
result to the ordering provider (28.6%) (Table 3).

Bivariate Analysis

Facilities that used the standard approach to communicate results to patients verbally by
phone in the scenario of additional imaging recommended had higher rates of timely follow-
up for BI-RADS 0 findings than facilities that did not (OR 4.63, 95% confidence interval
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[CI] 2.76-7.76; P< .0001). Facilities whose standard approach to communicate results in
written form by conventional mail for this scenario had lower rates of timely follow-up (OR
0.47, 95% C1 0.30-0.75; P=.0012).Facilities whose standard approach is to use the EMR to
communicate screening results to providers in this scenario also had lower rates of timely
follow-up (OR 0.56, 95% CI 0.35-0.90; £=.0163) (Table 4).

In the scenario of patient misses a scheduled appointment for additional imaging, facilities
that used verbal communication by phone to convey results to the ordering provider had
higher rates of timely follow-up than those that did not (OR 2.61, 95% CI 1.46-4.66; P=.
0012).

Multivariate Analysis

For each scenario and each type of communication (to the patient or the ordering provider),
we considered how the individually significant strategies might operate jointly on timely
follow-up (Table 5). In the scenario of additional imaging recommended, communication to
the patient by phone remained positively associated with timely follow-up, and
communication to the patient by conventional mail remained negatively associated with
timely follow-up (Table 5, model A). Of note, only two facilities used conventional mail as
the only approach to communicate with patients in this scenario (Fig 2a). In the scenario of
additional imaging recommended, communication to the ordering provider through the EMR
remained negatively associated with timely follow-up in the joint analysis. However,
communication to the provider by phone was no longer associated with timely follow-up
(Table 5, model B). Of note, most of the facilities using EMR for provider communication in
this scenario used this as their sole approach (Fig 2b).

In the scenario of patient misses a scheduled appointment for additional imaging, facilities
that used conventional mail to communicate results to patients maintained higher rates of
timely follow-up in the multivariate model. However, facilities that used written
communication through the patient portal did not (Table 5, model C). Of note, only one
facility used the patient portal in this scenario and that facility also used conventional mail.
Modes of provider communication in this scenario that were statistically significant in
bivariate analysis were limited to the phone (Table 3), so a multivariate model was not fit. In
the sensitivity analysis, the results of these models did not vary when adjusting for derived
income and income was not a significant predictor of the timely follow-up.

Sensitivity Analysis

We conducted a sensitivity analysis to evaluate whether a 30-day window for timely follow-
up would lead to different results compared to our 15-day definition. If day 0 follow-ups are
excluded, then 82.4% of the remaining examinations have follow-ups within 15 days and
93.9% have follow-ups within 30 days. Results for the patient communication variables in
the scenario additional imaging recommended that were significantly associated with timely
follow-up in the baseline analysis (Table 5) remained significant and were of similar
direction and magnitude. In that scenario, the provider communication variables showed a
reduced effect with no significant provider communication variables. For the scenario of
patient misses a scheduled appointment for additional imaging, patient phone
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communication became statistically significant and positively associated with timely follow-
up, and patient mail communication remained statistically significant and positively
associated with timely follow-up. As in the baseline analysis, the use of the patient portal for
communication was not associated with timely follow-up. In summary, using the 30-day
compared to the 15-day window did not change the primary findings of the study.

DISCUSSION

Our study is the first to assess communication practices at the radiology facility level and its
relationship to timely follow-up. In a multilevel analysis, we evaluated facility-level standard
practices regarding modes of communication routinely used when additional imaging is
recommended or the patient misses her appointment for additional imaging. For both
scenarios, verbal communication by phone (patient in one scenario and provider in the other)
was associated with timely follow-up. In contrast, our results suggest that written
communication through the EMR may be negatively associated with timely follow-up.

Our study and others report that common modes of communication used for patient and
provider communication of mammography results include verbal (telephone and in person)
and written (mail, EMR, patient portal, and fax) (14). However, the use of written reports
(mail or EMR) has limitations. Mammography reports may not be written using principles
of clear communication and plain language (21), and patients whose primary language is
other than English face an additional barrier to understanding the mammography report (21—
24).

Verbal communication, by phone or in person, offers an opportunity for discussion and
interaction and in some studies has been preferred by women (25) and associated with a
higher likelihood of follow-up (23,26,27). In addition to patients with low English
proficiency, there are additional system barriers to in-person verbal communication for
mammography screening. These system barriers include the time and space required for
consultations, proper training for facility staff in communication, and the practice of batch
reading of screening mammograms at a later time (28,29). Batch reading has the advantage
of decreasing interruptions and distractions during interpretation and has been associated
with decreased recall rates without difference in cancer detection rates (30-32). A study that
surveyed 257 radiologists associated with the Breast Cancer Surveillance Consortium found
that fewer than 6% report routinely verbally communicating in person or on the phone with
women when their screening mammograms were either normal or abnormal (33). However,
in our study, verbal communication by telephone to both patient and provider were
associated with timely follow-up.

Telephone communication regarding mammaography results is a common modality used by
radiology facilities for abnormal mammograms. A national survey of 228 mammography
centers reports that 59.2% communicate results of a BI-RADS 0 by telephone, a finding
comparable to the results of the current study (14). However, telephone communication also
has limitations, including frequent changes in telephone numbers and the need for translators
for patients who do not use English as their primary language. In the national survey of 228
mammaography centers, 85% of facilities had multilingual staff or medical interpreters
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available to answer patient questions (14). A previous study of 970 women of diverse race
and ethnicity found that notification of an abnormal mammogram by letter or telephone
compared to in-person communication was associated with delay in diagnosis; other patient
factors associated with delay in diagnosis in that study were black race, lower income, and
limited understanding of the meaning of an abnormal mammogram (27). Telephone follow-
up also requires resources. For example, one of the radiology facilities in the study with an
annual volume of at least 23,000 screening mammograms estimates that it takes more than
60% of a full-time mammaography liaison position for this activity, an effort that could be
invested in other patient-centered activities. Evidence that verbal communication by phone
improves follow-up can help justify this use of resources.

We were surprised to find that routine use of the EMR to communicate results of
mammograms to providers was associated with less timely follow-up for BI-RADS 0. EMRs
have the ability to alert physicians when reports are added to patient records. However, not
all facilities use this feature for mammography reports. Meaningful use of the EMR and the
patient portal holds promise for improved coordination of care through the mammography
screening process (34). Our finding, however, suggests that the EMR was not being used
effectively for this purpose. Excessive use of physician alerts with inability of physicians to
acknowledge and act on alerts consistently is a barrier to applicable use of the EMR (35-37).
Timely follow-up after screening mammograms was more likely when verbal
communication occurs between the provider and the radiologist (38).

Our study design used a multilevel analysis to evaluate timely follow-up of incomplete BI-
RADS 0 assessment. Previous studies establish the importance of a multilevel approach to
understanding predictors of timely follow-up of abnormal screening tests. In a study of
women in the United States undergoing mammography screening, hospital-based screening
was associated with longer follow-up times when additional imaging was recommended and
significant variation between facilities in follow-up by 15 days, and the median time to
follow-up imaging care was 14 days (39). A prior PROSPR network study of women aged
40-75 with an abnormal mammogram (BI-RADs 0, 4, or 5) found that, compared to white
women, black women are less likely to undergo timely follow-up and Hispanic women are
more likely to undergo timely follow-up (defined by additional imaging or biopsy within 3
months) (40). In a retrospective cohort study of women at mammography facilities
participating in the San Francisco Mammography Registry, facilities serving higher
proportions of non—English speaking patients had longer delays to follow-up in comparison
to those with lower proportions of non-English speaking patients (22).

Our study adds to existing literature supporting a relationship of communication factors to
timely follow-up of abnormal screening mammograms. In a study of 184 black women who
had an abnormal screening mammogram, two communication factors were associated with
resolution of abnormal findings by 3 months: (1) asking questions during the screening
mammogram and (2) receiving next-step information at the time of the screening
mammogram (12). In a second study of 181 women with an abnormal mammogram
requiring short-term follow-up imaging, a multivariate analysis controlling for patient-level
and communication factors found that women whose physicians documented the follow-up
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plan in the medical record or women who reported being told that follow-up was needed
were independently more likely to undergo appropriate follow-up (26).

The present study has limitations. Facility communication practice was collected by self-
report and in the year after the cancer screening episodes observed in the study. Despite
representing facility policy, the stated communication practices may not be uniformly
implemented at the facility and communication practices could have changed over time. The
study was cross-sectional, limiting any inferences of causality. Facilities may have other
factors, such as limited appointments, that may influence timely follow-up. Our study did
not systematically collect data on availability of appointments for follow-up diagnostic
testing. Some facilities leave spots open on their daily schedule for follow-up testing with
the number of spots based upon the facility’s call-back rate, but this practice is likely to vary
across facilities. For patients requiring both ultrasound and mammaogram, scheduling may be
more complex and may lead to a greater delay. Our findings reflect practices across health-
care settings located in the Northeast of the United States and may not be generalizable to
the rest of the United States or other countries. We used a definition of timely follow-up of
15 days from the time of the screening mammogram to the first follow-up diagnostic
assessment—a time frame that aligned with the median time to further diagnostic studies in
our study cohort. Although variation exists, 15 days is consistent with guidelines in many
countries. European guidelines directed by expert opinion have developed quality goals of
knowing results of screening within 10 working days and being offered a further assessment
if needed within an additional 5 working days (16). Guidelines in the countries of New
Zealand, Australia, Canada, and the United Kingdom set quality goals of being offered a
follow-up assessment between 15 days of a mammogram (United Kingdom) and 5 weeks
(Canada) (17-20). The Food and Drug Administration, through the MQSA, recommends
that facilities communicate this to the patient as soon as possible to avoid delays in patient
workup. To evaluate the robustness of the 15-day definition for timely follow-up, we
conducted a sensitivity analysis using a definition of within 30 days. We found that our
primary findings persisted. The strengths of the study include the diversity of the patient
population, prospective collection of screening episode data, and the ability to link facility-
level data with patient outcomes.

CONCLUSIONS

In conclusion, we report variation in mammography facility communication practices and
the association of communication modalities with timely follow-up of screening
mammograms interpreted as BI-RADS 0. Communication by the facility to ordering
providers and patients provides critical links in an effective cancer screening episode. In
contrast to patient-level communication interventions, few studies have been designed to
improve guideline-adherent screening by targeting system-level communication strategies
(41). Communication practices are an essential factor in a system-level approach to
appropriate and timely follow-up of screening mammograms.
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Patients with Timely Follow-up of a Screening BI-RADS 0
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Figure 1.
Percentage with timely follow-up of a screening BI-RADS 0 by patient contact modality.

The percentage of patients with timely follow-up within 0-15 days is shown after a
screening mammogram assessed an incomplete BI-RADS 0 ordered by the number of
screening mammograms with a BI-RADS 0 in the data collection period. Timely follow-up
is divided into those followed up on the same day as the screening mammogram vs 1-15
days after the initial screening mammogram. The x—axis presents the 28 facilities ordered
from those with the lowest to those with the highest number of mammography screening
examinations in the study. BI-RADS, Breast Imaging Reporting and Data Systems.
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Percent with Timely Follow-up Day 1-15
by Patient Contact Modality for Recommended Additional Imaging

Phone without mail (11)  Mail without phone (2) Mail and phone (14)

Percent with Timely Follow-up Day 1-15
by Provider Contact Modality for Recommended Additional Imaging

Fax only (3) EMR only (12) EMR+mail or fax (11)

(a) Percentage with timely follow-up within days 1-15 by patient contact modality. The
percentage of patients with timely follow-up within 1-15 days is shown after a screening
mammogram assessed an incomplete BI-RADS 0 by facility type of communication with
the patient. Facilities are classified by mail or phone communication to illustrate findings of
the multivariate model. Additional methods (patient portal, in person) may also have been
used. One facility using neither mail nor phone is not depicted. The number of facilities
using that combination of mail or phone communication modality is given in parentheses.
(b) Percentage with timely follow-up within days 1-15 by provider contact modality. The
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percentage of patients with timely follow-up within 1-15 days is shown after a screening
mammogram assessed an incomplete BI-RADS 0 by facility type of communication with
the health-care provider. Facilities are classified by fax only, electronic medical record only,
or electronic medical record + fax or mail to further illustrate findings of the multivariate
model. One facility using phone only and one facility reporting no routine communication
with the provider in this scenario are not depicted. The number of facilities using that
provider mode of communication is given in parentheses. BI-RADS, Breast Imaging
Reporting and Data Systems.
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