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INTRODUCTION

Breast cancer screening in older women with limited life
expectancy may pose more harms than benefits but many
of these women still receive screening mammograms.1, 2

Clinician recommendation is an important driver of screen-
ing.2 Previous surveys suggest that specialists are more
likely than generalists to recommend screening mammo-
grams for older women.3, 4 With the goal of better targeting
future interventions, we examined the specialties of the
clinicians who referred older women for mammograms in
a nationally representative cohort and whether the special-
ties varied depending on the women’s estimated life expec-
tancies. We then investigated whether the receipt of screen-
ing mammograms was linked with outpatient visits with
different types of clinicians.

METHODS

Using data from the first wave of the National Health and
Aging Trends Study (NHATS) in 2011 linked to Medicare
claims, we identified women 65+ years old without history of
breast cancer who were continuously enrolled in fee-for-
service Medicare from 2010 to 2013. Medicare data in the
12 months prior to the 2011 NHATS interview were used to
exclude patients with breast cancer history while data in the
24 months following the 2011 NHATS interview, defined as
the study period, were used to assess receipt of screening.
Screening mammograms were identified using claims data.5

Ten-year mortality risks were predicted from a validated index6

using survey data (excluding n = 355 with missing informa-
tion); predicted mortality was then used to categorize women
as having < 10-year versus > 10-year median life expectancies.

First, we examined the specialties of the referring clinicians
associated with a patient’s screening mammogram on Medi-
care claim. We compared the distribution of the referring
clinicians’ specialties among women with < 10-year-
predicted life expectancy and among women with > 10-year-
predicted life expectancy using the chi-square test. Second, we
used a logistic regression model to assess the association of
different types of outpatient visits with breast cancer screen-
ing. The dependent variable was receipt of screening mam-
mography. Independent variables included whether the patient
had a primary care provider, a gynecology visit, and the total
number of outpatient visits with all other types of clinicians, all
within the 12 months prior to the study period. The model
controlled for predicted life expectancy (< 10 years versus >
10 years), age, and race. We tested for interaction between
predicted life expectancy and each of the three independent
variables.

RESULTS

Among the 2041women in our cohort, 48.0% received at least
one screening mammogram during the study period, with
screening rate of 60.2% among women with > 10-year-
predicted life expectancy and 27.0% among women with <
10-year-predicted life expectancy (Table 1). Among the wom-
en who received screening, specialty of the referring clinician
for the screening mammogram was available for 794 (94.2%)
women. For both life expectancy groups, the most common
clinician specialties associated with screening mammogram
referrals were internal medicine, followed by family medicine,
and obstetrics/gynecology (Table 1), with no significant dif-
ference in the distribution of clinician specialties between the
two groups (p = 0.30).
In the adjusted regression model, we found that visiting a

gynecologist was associated with increased odds of receiv-
ing screening mammograms (odds ratio [OR] 2.28, 95%
confidence interval [CI] 1.48, 3.51, p < 0.001) and this
association did not significantly differ by the patient’s
predicted life expectancy (interaction term p = 0.25). We
found having a primary care provider (PCP) was also
associated with increased odds of receiving screening
mammograms but the effect differed by the patients’

Previous Presentations N/A.

Received April 11, 2019
Accepted April 17, 2019

2720

Published online May 14, 2019

34(12):2720–2

http://crossmark.crossref.org/dialog/?doi=10.1007/s11606-019-05044-0&domain=pdf


predicted life expectancies (interaction term p = 0.04). In
women with > 10-year-predicted life expectancy, having a
PCP was associated with OR 3.27 of receiving screening
mammograms (95% CI 2.31, 4.64) whereas in women with
< 10-year-predicted life expectancy, this effect was smaller
with OR 1.84 (95% CI 1.13, 3.00). The number of other
types of outpatient visits was not independently associated
with receipt of screening mammograms (OR 1.01 per visit,
95% CI 0.99, 1.04, p = 0.32).

DISCUSSION

In a national representative cohort of older women, we found
that PCPs and gynecologists were associated with most of the
screening mammogram referrals and, correspondingly, having
a PCP and visiting a gynecologist were both independently
associated with higher screening rates. Interventions that target
both types of clinicians are likely to be more effective than
those targeting primary care providers alone. Interestingly, the

effect of having a PCP differed by life expectancy and may
suggest that PCPs are, to some extent, taking into account the
patients’ life expectancies in their breast cancer screening
practices.
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Table 1 Participant Characteristics, Screening Mammogram Rates, and Clinician Specialties Associated with Screening Mammogram Referrals
Among the 2041 Women Included in the Study

> 10-year-predicted life
expectancy* (n = 1068)

< 10-year-predicted life
expectancy* (n = 973)

p

Age, mean (SE) 72.71 (0.17) 81.46 (0.32) < 0.001
Race
White, non-Hispanic 86.0% 83.0% 0.092
Black, non-Hispanic 7.1% 8.7%
Hispanic 3.9% 5.9%
Other 3.0% 2.5%

Self-rated health
Excellent 18.6% 4.4% < 0.001
Very good 36.4% 16.8%
Good 31.7% 31.9%
Fair 11.9% 31.8%
Poor 1.5% 15.1%

Has primary care provider† 76.9% 83.2% < 0.001
Visited a gynecologist in 12 months prior 12.3% 5.7% < 0.001
Number of outpatient visits to all other types of clinicians in 12 months prior 3.14 (0.13) 4.60 (0.21) < 0.001
Screening rate overall 60.2% 27.0% < 0.001
Screening rate by primary care status
Has primary care provider 67.1% 29.0% < 0.001
No primary care provider 37.4% 17.0% < 0.001

Screening rates by gynecologist visit
Had visit 80.8% 35.9% < 0.001
No visit 57.4% 26.4% < 0.001

Specialties of clinicians associated with screening mammogram referrals among women who were screened‡

Family medicine 30.9% 29.6% 0.30
Internal medicine 33.4% 35.0%
Other primary care§ 7.9% 10.3%
Obstetrics/gynecology 18.3% 13.3%
All other specialties 9.5% 11.9%

All percentages are weighted
*Using the mortality risk index developed by Cruz et al.,6 a median life expectancy of > 10 years is defined as a < 50% mortality risk over 10 years; a
median life expectancy of < 10 years is defined as a > 50% mortality risk over 10 years
†Having a primary care provider is defined as (a) self-reporting a Busual source of care^ in the NHATS interview and (b) having at least one primary
care type visit with a clinician in primary care specialties (general practice, family practice, internal medicine, geriatric medicine) in the 12 months
previous to the study period. Primary care type visit is defined in the claims per Center for Medicare & Medicaid Services (http://hhs.com/assets/docs/
2017-14639.pdf#page=478, accessed 4/11/2019)
‡Specialty of the referring clinicians for screening mammograms was not available for 47 (5.8%) of the women. Proportion of missing data did not differ
by predicted life expectancy: 33 (5.6%) among > 10-year-predicted life expectancy and 14 (6.5%) among < 10-year-predicted life expectancy
§BOther primary care^ clinicians included physicians in general practice, geriatric medicine, and nurse practitioners and physician assistants in primary
care specialities as defined per Romaire MA, Haber SG, Wensky SG, McCall N. Primary care and specialty providers: an assessment of continuity of
care, utilization, and expenditures. Med Care. 2014;52(12):1042–9
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