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Abstract

Breast cancer survivorship guidelines recommend at least annual follow-up visits, yet the degree to which this occurs in clini-
cal practice is uncertain. Claims data from a US commercial insurance database (OptumLabs) were used to identify women
treated with curative intent surgery for newly diagnosed breast cancer between 2006 and 2014. In 25 035 women, median
follow-up was 3 years. In the second year after surgery, 9.6% of the patients did not visit a primary care provider, an oncolo-
gist, or a surgeon (guideline-nonadherent). The guideline-nonadherent proportion increased from 7.8% in women diagnosed
in 2006 to 12.2% in those diagnosed in 2014 (two-sided Wald P< .001). During years 2–6, guideline-nonadherence was also as-
sociated with older age, nonwhite race, no radiation, no chemotherapy, no endocrine therapy, and increasing time after sur-
gery. There is a substantial and increasing rate of inadequate follow-up among breast cancer survivors. This has the potential
to impair outcomes.

More than three million breast cancer survivors live in the
United States today (1). The American Cancer Society–American
Society of Clinical Oncology and National Comprehensive
Cancer Network guidelines recommend history and physical
exams at least annually (2,3). In addition to evaluating for evi-
dence of recurrence and new cancers, these visits, which may
occur with primary care providers, oncologists, or surgeons, are
intended to manage toxicities, encourage endocrine therapy ad-
herence and healthy lifestyle, and provide psychosocial sup-
port. However, some survivors underuse follow-up care (4). We
previously found that during year 1 of follow-up after chemo-
therapy for breast cancer, 2.0% of 6247 women had no oncolo-
gist or primary care provider visit (5). In addition, we found that
mammography both in the first and fifth years of follow-up is
less likely if a woman did not see oncology during that year (6).

Harnessing the data from OptumLabs Data Warehouse
(Cambridge, MA), containing professional, facility, and outpa-
tient medication claims for more than 100 million privately in-
sured and Medicare Advantage enrollees throughout the United
States (6), we conducted a retrospective analysis of office visits

among a cohort of breast cancer survivors. This analysis was
deemed exempt from institutional review board review.

Women older than 18 years who underwent breast surgery
for invasive or noninvasive cancer between January 1, 2006, and
December 31, 2014, were identified using claims-based algo-
rithms (7,8). Continuous medical and pharmacy coverage was
required for 12 months prior to the breast cancer diagnosis and
at least 24 months after definitive breast surgery. We assessed
care up to December 31, 2016, censoring for disenrollment from
a covered plan, development of metastatic disease, or another
cancer diagnosis.

Independent variables included age at diagnosis, race and/or
ethnicity, region, surgery type, chemotherapy, endocrine ther-
apy, radiation, and baseline comorbidities (captured by the
International Classification of Diseases, 9th Revision, and
International Classification of Diseases, 10th Revision, codes on
claims during 12 months before the cancer diagnosis)
(9). Comorbidity burden was evaluated using the Elixhauser
score (none, 1, 2, 3, or �4). Use of endocrine therapy was based
on pharmacy claims (yes vs no during each 12-month period).
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Our primary endpoint was whether a patient had at least
one primary care, oncology, or surgery office visit during each of
the years 2–6 after surgery. Office visits were identified by
restricting data to claims for which the place of service was
reported as “office” and the Healthcare Common Procedure
Coding System code was reported as 99201–99205 (new
patients), 99211–99215 (established patients), or 99241–99245
(office consultations). If patients had multiple visits on the
same day to a given specialty, only one was counted. Visits to
hematology or oncology were classified as oncology, and visits
to family medicine or internal medicine (not necessarily to a
specific primary care provider) were classified as primary care
(regardless of what diseases were billed for at that visit).
Internal medicine subspecialists were not counted as primary
care providers. Primary care visits, oncology visits, surgery vis-
its, the sum of the three, and total visits (including other spe-
cialties) were counted for each 12-month period postsurgery.

We used mixed effects logistic regression, including an ob-
servation for each year of follow-up per patient, a random effect
for patient, baseline characteristics, and an annual indicator for
endocrine therapy to assess predictors of no primary care, on-
cology, or surgery visit that year. We reported odds ratios (ORs)
and calculated overall two-sided Wald P values for the associa-
tion between each baseline variable and no primary care pro-
vider, oncology, or surgery visit (considering P< .05 statistically
significant) using Stata 15 (StataCorp, College Station, TX).

A total of 25 035 women were included, 69.6% of whom were
younger than 65 years at the time of diagnosis, with 3 years0 me-
dian follow-up (interquartile range [IQR] ¼ 2–6 years).
Supplementary Table 1 (available online) provides demographic
and clinical details. Visit frequencies over years 2–6 after sur-
gery are illustrated in Supplementary Figure 1 (available online).
In the second year, 9.6% did not visit a primary care provider,
oncologist, or surgeon. The percentage of survivors without at
least one primary care, oncology, or surgery visit increased over
time (see Figure 1) to 12.2% (of 16 827 followed at least 3 years)
in the third year, 14.5% (of 10 946 followed at least 4 years) in the
fourth year, 16.9% (of 7067 followed at least 5 years) in the fifth
year, and 20.7% (of 4438 followed at least 6 years) in the sixth
year (P< .001). In addition to later years (3–6) of follow-up, our
multivariable model revealed that the following were associated
with no primary care, oncology, or surgery visit in a given year
(shown in Table 1): older age, nonwhite race, no receipt of

chemotherapy, no receipt of radiation, no endocrine therapy,
receipt of lumpectomy, and more recent diagnosis (P< .001 for
all except surgery type, for which P¼ .002). The proportion who

Figure 1. Line graph depicting the proportion of patients who had at least one

visit to primary care, oncology, or surgery during each year 2–6 after surgery.

The number of patients available for assessment each year is shown at the top.

Table 1. Multivariable model predicting no primary care, oncology,
or surgery visit during a given year from 2–6

Characteristic OR (95% CI) P*

Age, y
18–34 Referent <.001
35–44 1.03 (0.42 to 1.65)
45–54 0.96 (0.40 to 1.52)
55–64 0.94 (0.39 to 1.49)
65–74 2.25 (0.91 to 3.60)
�75 3.44 (1.36 to 5.53)

Race/ethnicity
White Referent <.001
Asian 1.81 (1.24 to 2.38)
Black 1.37 (1.14 to 1.60)
Hispanic 1.14 (0.88 to 1.40)
Other 1.06 (0.77 to 1.35)

Elixhauser (category)
None Referent .329
1 0.95 (0.81 to 1.09)
2 0.91 (0.76 to 1.06)
3 0.90 (0.72 to 1.08)
�4 1.09 (0.88 to 1.31)

Radiation
No Referent <.001
Yes 0.45 (0.38 to 0.52)

Surgery
Lumpectomy Referent .002
Mastectomy 0.77 (0.64 to 0.90)

Chemotherapy
No Referent <.001
Yes 0.33 (0.28 to 0.38)

Reconstruction
No Referent .068
Yes 0.85 (0.70 to 1.00)

Diagnosis year
2006 Referent <.001
2007 0.99 (0.74 to 1.25)
2008 1.01 (0.76 to 1.27)
2009 1.24 (0.93 to 1.54)
2010 0.94 (0.70 to 1.18)
2011 1.06 (0.80 to 1.32)
2012 1.32 (0.99 to 1.65)
2013 1.29 (0.96 to 1.61)
2014 1.53 (1.12 to 1.95)

Endocrine therapy†
0 Referent <.001
1 0.20 (0.18 to 0.23)

Year of follow-up
2 Referent <.001
3 3.33 (2.79 to 3.87)
4 4.61 (3.88 to 5.35)
5 6.06 (5.07 to 7.05)
6 7.98 (6.60 to 9.36)

Prior year visits
�1 visit to primary care,
oncology, or surgery

Referent <.001

No visits 2.84 (2.29 to 3.38)

*Two-sided Wald test. CI ¼ confidence interval; OR ¼ odds ratio.

†Endocrine therapy defined by at least one pharmacy claim for tamoxifen, letro-

zole, anastrozole, or exemestane during the year of interest.
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had no primary care, oncology, or surgery visits in the second
year after surgery increased from 7.8% for those diagnosed in
2006 to 12.2% for those diagnosed in 2014 (P< .001).

These results are similar to those from prior studies showing
that many breast cancer survivors do not receive adequate long-
term follow-up (4). With regard to the associations between lack
of receipt of various therapies (including mastectomy) and less
likelihood of follow-up, It is possible that a lower risk of recur-
rence or less need for management of toxicity drove the associa-
tions between lack of receipt of various therapies and less
likelihood of follow-up visits. However, this should be investi-
gated further using nonclaims-based methodology. This study is
limited by the following: 1) its observational, claims-based design,
which potentially allows unobserved confounders; 2) the fact that
all included survivors had health insurance, which reduced gen-
eralizability, and the fact that type of plan and deductible data
were not available for analysis; 3) the variable follow-up lengths,
which produced missing data at later time points; and 4) its short
median follow-up, which prevented an assessment of the rela-
tionship between visit frequency and disease-related outcomes.
The rarity of primary care follow-up raises concerns regarding re-
ceipt of screening and preventive care, as well as management of
nononcologic conditions (eg, cardiovascular disease). However,
most national guidelines no longer recommend annual primary
care visits for the general adult population. Our novel finding of
an increased likelihood of no visits in survivors diagnosed more
recently may be an unintended consequence of an increase in
high-deductible health plans (with more cost sharing), as well as
other obstacles to health-care access including a shortage of clini-
cians (particularly primary care providers). Indeed, we might find
an even higher proportion without follow-up among uninsured
survivors.
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