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Abstract

Purpose To examine whether pre-diagnosis patient-reported health-related quality of life (HRQOL) and depressive symptoms
are associated with local treatment for older women with ductal carcinoma in situ (DCIS) and stage I breast cancer (BC).
Methods Using the SEER-MHOS dataset, we identified women > 65 years old with DCIS or stage I BC diagnosed 1998-2011
who completed surveys <24 months before diagnosis. Depressive symptoms were measured by major depressive disorder
(MDD) risk and HRQOL was measured by Physical and Mental Component Summary scores (PCS and MCS, respectively)
of the SF-36/VR-12. Associations with treatment choice (breast-conserving surgery [BCS] and radiation therapy [RT], BCS
alone, mastectomy) were assessed with multivariable multinomial logistic regression, controlling for patient characteristics.
Results We identified 425 women with DCIS and 982 with stage I BC. Overall, 20.4% endorsed depressive symptoms placing
them at risk for MDD pre-diagnosis; mean MCS and PCS scores were 52.3 (SD=10.1) and 40.5 (SD=11.5), respectively.
Among women with DCIS, those at risk for MDD were more likely to receive BCS (adjusted odds ratio [AOR] 2.04, 95%
CI 1.04-4.00, p=0.04) or mastectomy (AOR 1.88, 95% CI 0.91-3.86, p=0.09) compared to BCS + RT. For DCIS, MCS
score was not associated with treatment; higher PCS score was associated with decreased likelihood of receiving mastec-
tomy versus BCS +RT (AOR 0.71 per 10-point increase, 95% CI 0.54-0.95, p =0.02). For BC, none of the measures were
significantly associated with treatment.

Conclusion Older women at risk for MDD before DCIS diagnosis were less likely to receive RT after BCS, compared to
BCS alone or mastectomy.

Keywords Quality of life - Depression - DCIS - Breast cancer - Local therapy

Introduction

Breast cancer (BC) is the most common malignancy diag-
nosed in women in the United States, where nearly 25% of
cases are ductal carcinoma in situ (DCIS) [1-3]. Approxi-
Electronic supplementary material The online version of this mately half of BC diagnoses occur among women age 65
article (https://dot.org/10.1007/510549-018-5006-3) contains and older, a proportion that is projected to grow [4]. As such,
supplementary material, which is available to authorized users. L . L
optimizing healthcare quality and utilization among elderly
D4 Rinaa S. Punglia women is of increasing societal importance.
rpunglia@partners.org The majority of women with DCIS and invasive BC
are eligible for three local therapy options: mastectomy or
breast-conserving therapy consisting of breast-conserving
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receptor-positive invasive breast cancer receiving endocrine
therapy, RT improves local-regional control without provid-
ing a survival benefit [8—11]. In the absence of an impact on
survival, treatment decisions should be tailored to patient
preferences for other outcomes such as risk of relapse, tox-
icity, and potential impact on health-related quality of life
(HRQOL).

Depression is the most common affective disorder among
women with BC. Major depressive disorder (MDD) is asso-
ciated with negative impacts on quality of life and BC out-
comes [12-20], and with reduced acceptance and adherence
to adjuvant chemotherapy [21, 22]. Nevertheless, the effect
of MDD on the clinical decision-making process remains
poorly understood, particularly when considering potential
effects of underlying depressive symptoms that predate the
diagnosis of BC. Studies that have sought to describe and
account for baseline HRQOL and comorbid mood disorders
on BC treatment decisions have been limited by their need
to define participants’ baseline states retrospectively or at
the time of diagnosis, when they may be most distressed.

We sought to examine whether prospectively assessed,
pre-diagnosis patient-reported HRQOL and depressive
symptoms are associated with local therapy decisions for
DCIS and stage I BC among older women captured in the
Surveillance, Epidemiology and End Results and Medicare
Health Outcomes Survey (SEER-MHOS) linked dataset.

Methods
SEER-MHOS dataset

The SEER-MHOS database links clinical data from the
Surveillance, Epidemiology and End Results (SEER) pro-
gram of cancer registries with HRQOL data from the Medi-
care Health Outcomes Survey (MHOS) to provide detailed

information about Medicare beneficiaries diagnosed with
cancer [23]. The SEER program currently collects data from
population-based cancer registries covering approximately
30 percent of the United States population [24]. Since 1998,
the MHOS, which includes self-reported socioeconomic,
demographic, comorbidity, health and functional status
information, has been administered annually to randomly
selected Medicare managed care beneficiaries [23]. Selected
participants who remain in the same managed care plan
receive follow-up surveys every 2 years [23]. Response rates
range from 52.7 to 73.3% for baseline surveys and from 71.9
to 87% for follow-up surveys. The SEER-MHOS dataset
includes 13,480 beneficiaries with BC diagnosed between
1998 and 2011. This study was determined to be exempt
from review by the Dana-Farber/Harvard Cancer Center
Institutional Review Board.

Cohort assembly

Included participants were women of age 65 years and older
with pathologically confirmed primary DCIS (AJCC Stage
0) or stage I BC diagnosed between 1998 and 2011 who
underwent definitive surgical treatment with either BCS or
mastectomy, and completed the MHOS within 24 months
prior to diagnosis (Fig. 1). We chose this time point to corre-
spond to the frequency of survey administration to maximize
the number of patients, but minimize the number that had
completed the survey more than once. Individual partici-
pants contributed MHOS responses from only a single time
point within 24 months prior to the diagnosis date recorded
in SEER; if participants completed multiple surveys within
this timeframe, then the survey completed closest to diag-
nosis was used. Participants were excluded if they had a
prior cancer diagnosis including BC, or had mastectomy
followed by RT. Because SEER does not provide chemo-
therapy data, we excluded women with ER-negative disease

Fig. 1 Flow diagram of cohort
selection. DCIS ductal carci-

Primary breast cancer diagnosed 1998 — 2011
N = 13,480

noma in situ, BCS breast-con-
serving surgery, RT radiation
therapy, MTX mastectomy,
MDD major depressive disorder

Excluded:

N = 131, not pathologically confirmed
N = 1,039, secondary non-breast cancer
N = 145, stage 0 non-DCIS

N = 3,930, stage II-IV

N =867, unknown stage

N = 1,280, age < 65 at diagnosis

v

v

N =259, stage I; ER negative and size >lcm

N =89, stage I, tumor size unknown

N =55, MTX +RT

N = 108, unknown treatment

N =4,152 participants without MHOS within 24
months before diagnosis

N = 18 participants with missing MDD items

DCIS
(N = 425)

BCS+RT BCSonly MTX
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MHOS completed within 24 months before diagnosis
N = 1407

BCS+RT BCSonly MTX
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Stage 1
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and tumor size greater than 1 cm, who are more likely to
receive chemotherapy.

SEER-MHOS measures
Predictor variables

Individuals were categorized as having depressive symptoms
if they were positive for major depressive disorder (MDD)
according to an algorithm of MHOS responses derived
from the Diagnostic Interview Schedule [25, 26]. Partici-
pants were determined to be at risk for MDD if they met
one of the two criteria: (1) answered ‘yes’ to the question ‘in
the past year, have you had 2 weeks or more during which
you felt sad, blue or depressed; or when you lost interest or
pleasure in things that you usually cared about or enjoyed?’
or (2) answered ‘yes’ to both ‘in the past year, have you felt
depressed or sad much of the time?’ and to ‘have you ever
had 2 years or more in your life when you felt depressed
or sad most days, even if you felt okay sometimes?’ and
also responded at least ‘some of the time’ to the question
‘how much of the time during the past 4 weeks have you felt
downhearted and blue?’. Utility of this algorithm in identi-
fying individuals at high risk for MDD has been previously
demonstrated [25, 26].

HRQOL was measured using the Physical Component
Summary (PCS) and Mental Component Summary (MCS)
scores from the Medical Outcomes Study Short-Form 36
Health Status Survey (SF-36) [27] until 2005, and the Vet-
erans Rand-12 (VR-12) [28] after 2005. PCS and MCS data
from the SF-36 and VR-12 have been re-scored to be equiva-
lent, and imputed scores are available within the dataset.
Higher scores reflect better HRQOL, with differences of 5
points and greater established as clinically meaningful [29].

All three predictor variables were extracted from MHOS
completed within 24 months prior to diagnosis.

Statistical analysis

Analyses were conducted separately for participants with
DCIS and for those with stage I BC. MDD risk was ana-
lyzed as a dichotomous variable (yes/no). PCS and MCS
scores were analyzed as continuous variables, with odds
ratios (OR) presented per 10-point increase, corresponding
to one standard deviation increase. Associations between
patient characteristics and MDD risk were examined using
Fisher’s exact test, while analysis of variance was used to
assess associations between patient characteristics and mean
MCS or PCS scores.

Univariate and multivariable multinomial logistic regres-
sion were used to assess associations between individual
predictors of interest (MDD risk, PCS, and MCS) and treat-
ment received. The multivariable models adjusted for all

pre-specified covariates (Table 1) regardless of statistical
significance on univariate analyses. Statistical analyses were
conducted using Stata software (version 13.1; Stata, College
Station, TX).

Results
Participant characteristics

We identified 425 women with DCIS and 982 with stage [
BC who completed the MHOS within 24 months prior to
their diagnosis date between 1998 and 2011 (Table 1). The
median age at diagnosis was 74 years (range 65-93). Most
participants reported having at least two comorbid condi-
tions (DCIS 67%; stage I BC 70%).

Among those with DCIS, 43% were treated with BCS
and RT, 34% with BCS only, and 23% with mastectomy. For
women with stage I BC, treatment consisted of BCS and RT
for 55%, BCS only for 18%, and mastectomy for 26%.

Association between pre-diagnosis MDD risk, MCS
and PCS scores, and treatment received for DCIS

Among older women with DCIS, 20% (n=_83) were at risk
for MDD in the 24 months preceding diagnosis based on
self-reported symptoms. MDD risk was significantly asso-
ciated with self-reported race and ethnicity, income, and
number of comorbidities (Supplemental Table 1). Of DCIS
participants at risk for MDD, 39% (n=32) received BCS
only, 30% (n=25) received BCS and RT, and 31% (n=26)
received mastectomy (Fig. 2). In contrast, among those not
at risk for MDD, the most frequent treatment was BCS and
RT (46%, n=159), followed by BCS only (33%, n=112)
and mastectomy (21%, n=71; Fig. 2). Pre-diagnosis MDD
risk was associated with significantly increased odds of
receiving BCS only (82% increased odds of BCS only ver-
sus BCS and RT, and 133% increased odds of mastectomy
versus BCS and RT; Table 2). After adjusting for the pre-
specified covariates, older women at risk for MDD remained
more likely to receive BCS only (OR 2.04, 95% confidence
interval [CI] 1.04—4.00, p=0.04) and mastectomy (OR 1.88,
0.91-3.86, p=0.09) compared to BCS and RT, although
the latter comparison was no longer statistically significant
(Fig. 3).

The mean pre-diagnosis MCS score among all older
women with DCIS was 52.7 (standard deviation [SD]=9.7).
MCS score was significantly associated with self-reported
race and ethnicity, education, income, proxy survey comple-
tion, and number of comorbidities (Supplemental Table 1).
When stratified by type of treatment received, participants
with DCIS treated with BCS and RT had a mean MCS score
of 53.5 (SD=9.4), those treated with BCS only had a mean
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Table 1 Participant characteristics

Table 1 (continued)

Characteristics Group, no. (%) Characteristics Group, no. (%)

DCIS Stage I breast cancer DCIS Stage I breast cancer

No. of participants 425 982 Hormone receptor status

Age at diagnosis ER or PR positive 181 (43) 862 (88)

65-69 101 (24) 190 (19) ER and PR negative 41 (10) 444
70-74 133 (31) 309 (31) Unknown 203 (48) 76 (8)
75-79 106 (25) 244 (25) Grade

>80 85(20) 239 (24) Well differentiated 48 (11) 347 (35)

Race and ethnicity Moderately differentiated 141 (33) 439 (45)
White 292 (69) 771 (79) Poorly differentiated/undifferenti- 161 (38) 135 (14)
Asian or Pacific Islander 4009 75(@) ated
Black 46 (11) 66 (7) Unknown 75 (18) 61 (6)
Hispanic 34(8) 55(06) Tumor size*

Other/unknown 133 152 <2cm 266 (63) 982 (100)

Smoking status >2-4cm 3@ -

No 296 (70) 709 (72) >4cm 5@ -
Yes 35 (8) 75 (8) Unknown 109 (26) -
Unknown 94(22) 198 (20 DCIS ductal carcinoma in situ

Marital status #All Stage I breast cancer patients had tumor size<1 cm in order to
Married 197 (46) 462 (47) restrict inclusion to individuals least likely to receive chemotherapy
Not married 219 (52) 495 (50)

Unknown 9(2) 25 (3)

Education - ggg g“ﬂ yRT
Less than high school 90 (21) 209 (21) 100% 7 ® Mastectomy
High school graduate 276 (65) 596 (61) é 80% .

College graduate 53(12) 156 (16) Zg .
Unknown 6 (1) 21 (2) &

Income gb 40%

<$20,000 145 (34) 305 (31) g
o}
A~

$20,000-39,000
$40,000-79,999
> $80,000
Unknown
Proxy completed survey
No
Yes
Unknown
Number of comorbidities
0-1
2
>3
Geographic region
Northeast
South
Midwest
West
Year of diagnosis
1998-2002
2003-2007
2008-2011

101 (24) 255 (26)
62(15) 161 (16)
164) 465
101 (24) 215 (22)

381 (90) 884 (90)
17¢@) 43 @)
27(6)  55(6)

141 (33) 293 (30)
92(22) 230 (23)
192 (45) 459 (47)

74(17) 127 (13)
80 (19) 160 (16)
328) 99 (10)

239 (56) 596 (61)

138 (32) 345 (35)
94(22) 247 (25)
193 (45) 390 (40)
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Fig. 2 Distribution of treatment received for participants with DCIS
and Stage I breast cancer among those at risk for MDD (DCIS,
n=283; Stage I, n=204) versus those not at risk for MDD (DCIS,
n=342; Stage I, n="778) within 24 months prior to diagnosis. DCIS
ductal carcinoma in situ, BCS breast-conserving surgery, RT radiation
therapy, MDD major depressive disorder risk

MCS score of 52.6 (SD =9.8), and those treated with mas-
tectomy had a mean MCS score of 51.3 (SD=10.1). There
were no significant associations between pre-diagnosis MCS
score and type of treatment received for DCIS (Table 2;
Fig. 3).

The mean pre-diagnosis PCS score for all participants
with DCIS was 41.0 (SD=11.4). PCS score was signifi-
cantly associated with education, income, number of comor-
bidities, and tumor grade (Supplemental Table 1). When
stratified by type of treatment received, the mean PCS score
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Table 2 Associations between pre-diagnosis MDD risk, MCS and PCS scores, and treatment received

Stage Multinomial outcome Pre-diagnosis predictor  Unadjusted Adjusted®
OR 95%CI )4 OR  95%CI )4
DCIS, Stage 0 (n=425) BCS only versus BCS and RT At risk for MDD 1.82 1.02,3.23 0.04 204 1.04,400 0.04
SF-12 MCS* 090 0.72,1.13 037 098 0.74,1.30 0.89
SF-12 PCS* 0.83 0.68, 1.02 0.07 085 0.66,1.10 0.22
Mastectomy versus BCS and RT At risk for MDD 233 1.26,4.31 0.007 1.88 0.91,3.86 0.09
SF-12 MCS* 0.79 0.62,1.02 0.07 091 0.67,1.23 0.53
SF-12 PCS* 0.66 0.53,0.83 <0.001 0.71 0.54,0.95 0.02
Stage I (n=982) BCS only v. BCS and RT At risk for MDD 1.25 0.83,1.87 028 129 0.82,2.04 0.27
SF-12 MCS* 092 0.78,1.09 034 098 0.81,1.18 0.80
SF-12 PCS* 0.79 0.68, 091 0.001 0.84 0.70,1.00 0.06
Mastectomy versus BCS and RT At risk for MDD 1.09 0.76,1.57 0.63 1.03 0.69,1.53 0.89
SF-12 MCS* 091 0.79,1.05 0.19 093 0.79,1.09 0.35
SF-12 PCS* 093 0.81,1.06 025 1.00 0.85,1.16 0.96

Separate multinomial logistic regression models were fit for each predictor of interest

MDD major depressive disorder, MCS mental component summary, PCS physical component summary, DCIS ductal carcinoma in situ, RT
radiation therapy, BCS breast-conserving surgery

*Per 10-point increase in MCS or PCS scores, corresponding with one standard deviation increase; higher MCS and PCS scores reflect better
HRQOL

®Adjusted for age at diagnosis, race and ethnicity, smoking status, marital status, education, income, survey completed by proxy, number of
comorbidities, geographic region, year of diagnosis, hormone receptor status, and grade. For DCIS patients, the models also adjusted for tumor
size. Tumor size was not included in the model for patients with stage I disease because all had tumor size <1 cm by study design

Odds of BCS only
versus BCS and RT

Odds of Mastectomy
versus BCS and RT

DCIS, Stage 0
AOR (95% ClI) AOR (95% ClI)
At risk for MDD ———8——— 2,04 (1.04, 4.00)* ——=——  1.88(0.91, 3.86)
SF-12 MCS! —— 0.98 (0.74, 1.30) —=— 0.91(0.67, 1.23)
SF-12 PCS? = 0.85 (0.66, 1.10) —a— 0.71 (0.54, 0.95)*
Stage |
At risk for MDD —a— 1.29 (0.82, 2.04) —a— 1.03 (0.69, 1.53)
SF-12 MCS? - 0.98 (0.81, 1.18) o 0.93(0.79, 1.09)
SF-12 PCS? [ 0.84 (0.70, 1.00) - 1.00 (0.85, 1.16)
T T T T T T T T
05 10 2030 05 10 2030

Fig.3 Multivariable multinomial logistic regression for associations
between pre-diagnosis MDD risk, MCS, PCS, and treatment received
for DCIS (N=425) and Stage 1 (N=982) breast cancer. Separate
models were fit for each predictor of interest. The squares represent
odds ratios adjusted for pre-specified covariates of age at diagnosis,
number of comorbidities, year of diagnosis, hormone receptor sta-
tus, grade, and tumor size (DCIS only; tumor size was not included

in the model for patients with stage I disease because all had tumor
size<1 cm by study design). 95% confidence intervals are repre-
sented by the error bars. DCIS ductal carcinoma in situ, BCS breast-
conserving surgery, RT radiation therapy MDD major depressive dis-
order risk, AOR adjusted odds ratio. *p <0.05. 'Per 10-point increase
in MCS or PCS, corresponding with a standard deviation increase;
higher MCS and PCS scores reflect better HRQOL
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was 42.9 (SD=11.2) among older women treated with BCS
and RT, 40.7 (SD=11.4) for those undergoing BCS only,
and 37.6 (SD=11.1) for those undergoing mastectomy. We
observed that higher PCS score was associated with signifi-
cantly decreased likelihood of receiving mastectomy versus
BCS and RT (adjusted OR 0.71 per 10-point increase in PCS
score, 95% CI 0.54-0.95, p=0.02; Table 2; Fig. 3).

Association between pre-diagnosis MDD risk, MCS
and PCS scores, and treatment received for stage |
BC

Among older women with stage I BC, 21% (n=204) were
at risk for MDD within 24 months before diagnosis. MDD
risk was significantly associated with self-reported race and
ethnicity, marital status, education, income, proxy survey
completion, and number of comorbidities (Supplemental
Table 2). Of those at risk for MDD, 52% (n=107) received
BCS and RT, 21% (n=42) received BCS only, and 27%
(n=55) were treated with mastectomy (Fig. 2). Among par-
ticipants not at risk for MDD, 56% (n=436) received BCS
and RT, 18% (n=137) received BCS only, and 26% (n=205)
were treated with mastectomy (Fig. 2). We observed no sig-
nificant associations between pre-diagnosis MDD risk and
type of treatment received (Table 2; Fig. 3).

The mean pre-diagnosis MCS score for all participants
with stage I BC was 52.1 (SD=10.2). MCS score was sig-
nificantly associated with race and ethnicity, marital status,
education, income, proxy survey completion, and number
of comorbidities (Supplemental Table 2). When stratified
by type of treatment received, the mean pre-diagnosis MCS
score was 52.6 (SD=9.6) for participants treated with BCS
and RT, 51.7 (SD=11.4) for those treated with BCS only,
and 51.6 (SD=10.6) for those who underwent mastectomy.
Similar to participants with DCIS, we observed no signifi-
cant associations between pre-diagnosis MCS and treatment
received for stage I BC (Table 2; Fig. 3).

The mean pre-diagnosis PCS score for all participants
with stage I BC was 40.2 (SD=11.5). PCS score was sig-
nificantly associated with age, marital status, education,
income, proxy survey completion, number of comorbidi-
ties, and geographic region (Supplemental Table 2). When
stratified by type of treatment received, the mean PCS score
was 41.1 (SD=11.5) for participants who underwent BCS
and RT, 37.9 (SD=12.0) for those treated with BCS only,
and 40.1 (SD=11.5) for those treated with mastectomy.
For older women with stage I BC, higher PCS scores were
associated with decreased odds of receiving BCS only ver-
sus BCS and RT (unadjusted OR 0.79 per 10-point increase
in PCS, 95% CI 0.68-0.91); however, after adjustment, the
association did not meet conventional levels of statistical
significance (adjusted OR =0.84 per 10-point increase in
PCS, 95% CI 0.70-1.00, p =0.06; Table 2; Fig. 3).

@ Springer

Discussion

Our results reveal that older women at risk for depres-
sion based on self-reported symptoms within 24 months
preceding DCIS diagnosis were less likely to receive BCS
and RT versus BCS only or mastectomy, compared to older
women not at risk for MDD. This relationship remained
significant after adjusting for sociodemographic and tumor
characteristics. Conversely, among older women with
favorable stage I invasive BC, for whom the three local
therapy options are likewise expected to offer comparable
survival outcomes, treatment choice was not significantly
associated with pre-diagnosis depressive symptoms. This
study is unique in its ability to examine the relationship
between treatment and patient-reported depressive symp-
toms or HRQOL assessed prior to patients’ awareness of
a breast neoplasm diagnosis.

Women with newly diagnosed BC face a series of com-
plex local therapy decisions, which are ideally both informed
and value-concordant [30]. As such, there has been consid-
erable interest in identifying predictors of decisional pref-
erence and in developing decisional aids to improve indi-
vidualized care [31-34]. Prior studies have demonstrated
associations between local treatment preference and patient
age, family history of BC, level of concern regarding breast
loss, and concern for local recurrence [35-38]. The impor-
tance of the counseling process and medical culture on treat-
ment decisions has also been highlighted, with demonstrated
associations between local therapy and patient perceptions
regarding their surgeon’s preference, terminology used (for
DCIS), geographic location, and the surgeon’s BC volume
and academic affiliation [36-39].

Although depression is associated with greater BC
mortality, higher complication rates, reduced adherence,
and increased health care cost, the impact of pre-existing
depression on the treatment decision-making process itself
is not well understood [40-43]. The observed prevalence
of pre-diagnosis depressive symptoms in our cohort was
consistent with that reported for major and non-major
depression among older Americans [40, 44—49]. Important
challenges exist in studying the effects of depression on
treatment preference among older women, including the
diagnostic challenge for general practitioners in differen-
tiating depression from other psychological, cognitive, or
social problems in the elderly [50, 51]. Additionally, an
individual’s gender, culture and ethnic background may
influence differential expressions of depression and further
complicate diagnosis [52-54]. As such, patient-reported
depressive symptoms, as assessed in the present study,
could represent a more sensitive measure of clinically rel-
evant mood disturbances not detected by practitioners or
not meeting criteria for a diagnosis of major depression.
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Furthermore, considerations regarding timing of meas-
urement for depression or HRQOL in relation to diagno-
sis impose additional complexity. Measures of depressive
symptoms and HRQOL obtained close to the time of BC
or DCIS diagnosis may reflect acute distress, which could
have a different impact on treatment preference than chronic
hardship. Because access to patients prior to the time of
diagnosis is inherently limited in the setting of convenience
sampling study designs, data addressing the impact of pre-
diagnosis depression and HRQOL on treatment decisions
are limited. One available study examined effects of pre-
diagnosis depression on BC treatment among older women
diagnosed between 1993 and 1996 using claims data [41].
Goodwin and colleagues found that women with a diagnosis
of depression coded prior to their BC diagnosis were less
likely to receive definitive therapy [41]. The effect of pre-
existing depression on treatment according to stage (DCIS
versus invasive breast cancer) was not reported [41]. Fur-
thermore, definitive initial therapy was defined as receipt
of either mastectomy or BCS and RT within 4 months from
diagnosis, with BCS alone considered to be suboptimal
treatment even for DCIS and favorable stage I disease [41].
Our study extends these findings by demonstrating an asso-
ciation between pre-diagnosis depression and decreased
odds of receiving BCS and RT compared to surgery alone
(BCS only or mastectomy) among older women with DCIS.

There are several mechanisms by which depression may
influence local therapy choice. Depression may impact cog-
nition, affecting decisional preferences and interpretation of
risks and benefits [55-58]. Depressive symptoms may also
be associated with limitations in social support or other
patient-specific factors mediating preferences. Alternatively,
recognizing depressive symptoms in patients may influence
the way physicians present treatment options by mediating
interpretations of patient values, likelihood of adherence,
and treatment tolerability [59, 60].

Interestingly, the association between pre-diagnosis
depression and reduced likelihood of receiving BCS and
RT was observed only for older women with DCIS, and
not stage I BC. This may reflect greater clinical equipoise
towards BCS and RT versus BCS only as treatment options
for DCIS, as highlighted by the more comparable use of each
approach among participants with DCIS compared to stage
I BC. Furthermore, our cohort includes patients diagnosed
before the initial publication of the Cancer and Leukemia
Group B (CALGB) C9343 trial and inclusion of RT omis-
sion as an option for older women undergoing BCS within
the National Comprehensive Cancer Network BC guidelines
[61, 62]. Nevertheless, use of BCS only among this popula-
tion has been slow to disseminate into clinical care [63-65].
Consequently, the lack of influence of pre-diagnosis depres-
sion on treatment for stage I BC may have been mediated by
reduced perception and presentation of the three treatment

options as comparable alternatives. Our study has several
limitations. First, the analysis assumes cohort participants
were candidates for all three therapeutic options. We were
not able to control for unmeasured factors that impact opti-
mal candidacy for breast-conserving surgery, including
presence of multicentric disease or diffuse calcifications,
inadequate margins, or expected cosmesis (breast relative
to tumor size) [66]. Furthermore, although the C9343 results
are generalizable only to women with stage I BC prescribed
tamoxifen following BCS, endocrine therapy use is not
recorded in SEER-MHOS [8]. Finally, the SF-36 and VR-12
are generic instruments that may not be sufficiently sensitive
to detect more subtle, but meaningful variations in baseline
mental or physical functioning that could influence treatment
preferences. This may, at least in part, explain why associa-
tion between treatment choice and the depressive symptom
metric used in this study did not translate into significant
associations with pre-diagnosis MCS score.

In conclusion, depressive symptoms reported by older
women within 2 years prior to DCIS diagnosis are associated
with local therapy decisions. More research is needed to fur-
ther explore potential mechanisms by which depression may
influence DCIS treatment decisions, and whether these deci-
sions have implications for long-term psychological health
and satisfaction with treatment outcomes. This knowledge
may, in turn, provide opportunity to develop strategies for
enhancing supportive resources and physician communica-
tion during counseling, with the goal of improving quality
of care and of reducing disparities in breast cancer outcomes
among individuals with mental illness.

Funding No external funding was received for this work. The views
expressed in this article are those of the authors.

Compliance with ethical standards

Conflict of interest None of the authors have any conflict of interest
related to the subject matter presented.

Ethical approval This survey study was approved by the Dana-Farber/
Harvard Cancer Center (DFCI/HCC) IRB (Protocol #12-420). This
article does not contain any studies with animals.

References

1. Jemal A, Ward EM, Johnson CJ et al (2017) Annual report to
the nation on the status of cancer, 1975-2014, featuring survival.
JNCI 109:djx030

2. Kerlikowske K (2010) Epidemiology of ductal carcinoma in situ.
J the Natl Cancer Inst Monogr 2010:139-141

3. Siegel RL, Miller KD, Jemal A (2017) Cancer statistics, 2017. CA
Cancer J Clin 67:7-30

4. Smith BD, Smith GL, Hurria A et al (2009) Future of cancer
incidence in the United States: burdens upon an aging, changing
nation. J Clin Oncol 27:2758-2765

@ Springer



716

Breast Cancer Research and Treatment (2019) 173:709-717

10.

12.

13.

14.

15.

16.

18.

19.

20.

21.

22.

23.

24.

Biganzoli L, Wildiers H, Oakman C et al (2012) Management of
elderly patients with breast cancer: updated recommendations of
the International Society of Geriatric Oncology (SIOG) and Euro-
pean Society of Breast Cancer Specialists (EUSOMA). Lancet
Oncol 13:e148-e160

Tew WP, Muss HB, Kimmick GG et al (2014) Breast and ovarian
cancer in the older woman. J Clin Oncol 32:2553-2561

Early Breast Cancer Trialists’ Collaborative Group (EBCTCG),
Correa C, McGale P et al (2010) Overview of the randomized
trials of radiotherapy in ductal carcinoma in situ of the breast. J
Natl Cancer Inst Monogr 2010:162-177

Hughes KS, Schnaper LA, Bellon JR et al (2013) Lumpectomy
plus tamoxifen with or without irradiation in women age 70 years
or older with early breast cancer: long-term follow-up of CALGB
9343. ] Clin Oncol 31:2382-2387

Fyles AW, McCready DR, Manchul LA et al (2004) Tamoxifen
with or without breast irradiation in women 50 years of age or
older with early breast cancer. N Engl ] Med 351:963-970
Potter R, Gnant M, Kwasny W et al (2007) Lumpectomy plus
tamoxifen or anastrozole with or without whole breast irradiation
in women with favorable early breast cancer. Int J Radiat Oncol
Biol Phys 68:334-340

. Kunkler IH, Williams LJ, Jack WJ et al (2015) Breast-conserving

surgery with or without irradiation in women aged 65 years or
older with early breast cancer (PRIME II): a randomised con-
trolled trial. Lancet Oncol 16:266-273

Day R, Ganz PA, Costantino JP (2001) Tamoxifen and depres-
sion: more evidence from the National Surgical Adjuvant Breast
and Bowel Project’s Breast Cancer Prevention (P-1) Randomized
Study. J Natl Cancer Inst 93:1615-1623

Somerset W, Stout SC, Miller AH et al (2004) Breast cancer and
depression. Oncology (Williston Park) 18:1021-1034 1047-8
Monti DA, Mago R, Kunkel EJ (2005) Practical geriatrics: depres-
sion, cognition, and anxiety among postmenopausal women with
breast cancer. Psychiatr Serv 56:1353-1355

Bardwell WA, Natarajan L, Dimsdale JE et al (2006) Objective
cancer-related variables are not associated with depressive symp-
toms in women treated for early-stage breast cancer. J Clin Oncol
24:2420-2427

Weitzner MA, Meyers CA, Stuebing KK et al (1997) Relationship
between quality of life and mood in long-term survivors of breast
cancer treated with mastectomy. Support Care Cancer 5:241-248

. Fulton C (1999) Patients with metastatic breast cancer: their

physical and psychological rehabilitation needs. Int J Rehabil Res
22:291-301

Badger TA, Braden CJ, Mishel MH et al (2004) Depression bur-
den, psychological adjustment, and quality of life in women with
breast cancer: patterns over time. Res Nurs Health 27:19-28
Hjerl K, Andersen EW, Keiding N et al (2003) Depression as
a prognostic factor for breast cancer mortality. Psychosomatics
44:24-30

Watson M, Haviland JS, Greer S et al (1999) Influence of psycho-
logical response on survival in breast cancer: a population-based
cohort study. Lancet 354:1331-1336

Colleoni M, Mandala M, Peruzzotti G et al (2000) Depression
and degree of acceptance of adjuvant cytotoxic drugs. Lancet
356:1326-1327

Ayres A, Hoon PW, Franzoni JB et al (1994) Influence of mood
and adjustment to cancer on compliance with chemotherapy
among breast cancer patients. J Psychosom Res 38:393-402
Ambs A, Warren JL, Bellizzi KM et al (2008) Overview of the
SEER-Medicare Health Outcomes Survey linked dataset. Health
Care Financ Rev 29:5-21

National Cancer Institute: Overview of the SEER program. http://
seer.cancer.gov/about/overview.html

@ Springer

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44,

45.

Rost K, Burnam MA, Smith GR (1993) Development of screeners
for depressive disorders and substance disorder history. Med Care
31:189-200

White AJ, Reeve BB, Chen RC et al (2014) Coexistence of urinary
incontinence and major depressive disorder with health-related
quality of life in older Americans with and without cancer. J Can-
cer Surviv 8:497-507

Turner-Bowker DM, Bartley PJ, Ware JE Jr (2002) SF-36® Health
Survey & “SF” bibliography: third edition (1988-2000). Lincoln,
RI

Selim AJ, Rogers W, Fleishman JA et al (2009) Updated U.S.
population standard for the Veterans RAND 12-item Health Sur-
vey (VR-12). Qual Life Res 18:43-52

Ware JE Jr, Snow K, Kosinski M (2000) SF-36 health survey
manual and interpretation guide. TheHealth Institute, NewEng-
land Medical Center, Boston

Sepucha KR, Belkora JK, Chang Y et al (2012) Measuring deci-
sion quality: psychometric evaluation of a new instrument for
breast cancer surgery. BMC Med Inform Decis Mak 12:51
Waljee JF, Rogers MA, Alderman AK (2007) Decision aids and
breast cancer: do they influence choice for surgery and knowledge
of treatment options? J Clin Oncol 25:1067-1073

Whelan T, Levine M, Willan A et al (2004) Effect of a decision
aid on knowledge and treatment decision making for breast cancer
surgery: a randomized trial. JAMA 292:435-441

Street RL Jr, Voigt B, Geyer C Jr et al (1995) Increasing patient
involvement in choosing treatment for early breast cancer. Cancer
76:2275-2285

Ozanne EM, Schneider KH, Soeteman D et al (2015) onlineDeCI-
Sion.org: a web-based decision aid for DCIS treatment. Breast
Cancer Res Treat 154:181-190

Gumus M, Ustaalioglu BO, Garip M et al (2010) Factors that
affect patients’ decision-making about mastectomy or breast con-
serving surgery, and the psychological effect of this choice on
breast cancer patients. Breast Care (Basel) 5:164—168

Chagpar AB, Studts JL, Scoggins CR et al (2006) Factors
associated with surgical options for breast carcinoma. Cancer
106:1462-1466

Satariano ER, Swanson GM, Moll PP (1992) Nonclinical fac-
tors associated with surgery received for treatment of early-stage
breast cancer. Am J Public Health 82:195-198

Guadagnoli E, Weeks JC, Shapiro CL et al (1998) Use of breast-
conserving surgery for treatment of stage I and stage II breast
cancer. J Clin Oncol 16:101-106

Omer ZB, Hwang ES, Esserman LJ et al (2013) Impact of ductal
carcinoma in situ terminology on patient treatment preferences.
JAMA Intern Med 173:1830-1831

Iglay K, Santorelli ML, Hirshfield KM et al (2017) Impact of
preexisting mental illness on all-cause and breast cancer—spe-
cific mortality in elderly patients with breast cancer. J Clin Oncol
35(36):4012-4018

Goodwin JS, Zhang DD, Ostir GV (2004) Effect of depression
on diagnosis, treatment, and survival of older women with breast
cancer. ] Am Geriatr Soc 52:106-111

Simon GE (2003) Social and economic burden of mood disorders.
Biol Psychiatry 54:208-215

Kanani R, Davies EA, Hanchett N et al (2016) The association of
mood disorders with breast cancer survival: an investigation of
linked cancer registration and hospital admission data for South
East England. Psychooncology 25:19-27

Smit F, Ederveen A, Cuijpers P et al (2006) Opportunities for cost-
effective prevention of late-life depression: an epidemiological
approach. Arch Gen Psychiatry 63:290-296

Vanltallie TB (2005) Subsyndromal depression in the elderly:
underdiagnosed and undertreated. Metabolism 54:39-44


http://seer.cancer.gov/about/overview.html
http://seer.cancer.gov/about/overview.html

Breast Cancer Research and Treatment (2019) 173:709-717

717

46.

47.

48.

49.

50.

51.

52.

53.

54.

55.

56.

Steffens DC, Fisher GG, Langa KM et al (2009) Prevalence of
depression among older Americans: the aging, demographics and
memory study. Int Psychogeriatr 21:879-888

Zivin K, Llewellyn DJ, Lang IA et al (2010) Depression among
older adults in the United States and England. Am J Geriatr Psy-
chiatry 18:1036-1044

Davidson JR, Meltzer-Brody SE (1999) The underrecognition and
undertreatment of depression: what is the breadth and depth of the
problem? J Clin Psychiatry 60(Suppl 7):4-9 discussion 10-11
McCall NT, Parks P, Smith K et al (2002) The prevalence of major
depression or dysthymia among aged Medicare Fee-for-Service
beneficiaries. Int J Geriatr Psychiatry 17:557-565

Volkers AC, Nuyen J, Verhaak PF et al (2004) The problem of
diagnosing major depression in elderly primary care patients. J
Affect Disord 82:259-263

Koenig HG, George LK, Peterson BL et al (1997) Depression in
medically ill hospitalized older adults: prevalence, characteristics,
and course of symptoms according to six diagnostic schemes. Am
J Psychiatry 154:1376-1383

Zisberg A (2017) Anxiety and depression in older patients: the
role of culture and acculturation. Int J Equity Health 16:177
Garside RB, Klimes-Dougan B (2002) Socialization of discrete
negative emotions: gender differences and links with psychologi-
cal distress. Sex Roles 47:115-128

Betancourt JR, Green AR, Carrillo JE et al (2003) Defining cul-
tural competence: a practical framework for addressing racial/
ethnic disparities in health and health care. Public Health Rep
118:293-302

Fossati P, Coyette F, Ergis AM et al (2002) Influence of age and
executive functioning on verbal memory of inpatients with depres-
sion. J Affect Disord 68:261-271

Porter RJ, Gallagher P, Thompson JM et al (2003) Neurocognitive
impairment in drug-free patients with major depressive disorder.
Br J Psychiatry 182:214-220

57.

58.

59.

60.

61.

62.

63.

64.

65.

66.

Pantel J, Schroder J, Essig M et al (1997) Quantitative magnetic
resonance imaging in geriatric depression and primary degenera-
tive dementia. J Affect Disord 42:69-83

Sheline YI, Wang PW, Gado MH et al (1996) Hippocampal atro-
phy in recurrent major depression. Proc Natl Acad Sci U S A
93:3908-3913

Hugo M (2001) Mental health professionals’ attitudes towards
people who have experienced a mental health disorder. J Psychiatr
Ment Health Nurs 8:419-425

Thornicroft G, Rose D, Kassam A (2007) Discrimination in
health care against people with mental illness. Int Rev Psychiatry
19:113-122

Hughes KS, Schnaper LA, Berry D et al (2004) Lumpectomy plus
tamoxifen with or without irradiation in women 70 years of age or
older with early breast cancer. N Engl J] Med 351:971-977
Carlson RW, McCormick B (2005) Update: NCCN breast cancer
clinical practice guidelines. J Natl Compr Cancer Netw 3(Suppl
1):S7-S11

Soulos PR, Yu JB, Roberts KB et al (2012) Assessing the impact
of a cooperative group trial on breast cancer care in the medicare
population. J Clin Oncol 30:1601-1607

McCormick B, Ottesen RA, Hughes ME et al (2014) Impact of
guideline changes on use or omission of radiation in the elderly
with early breast cancer: practice patterns at National Comprehen-
sive Cancer Network institutions. ] Am Coll Surg 219:796-802
Palta M, Palta P, Bhavsar NA et al (2015) The use of adjuvant
radiotherapy in elderly patients with early-stage breast cancer:
changes in practice patterns after publication of Cancer and Leu-
kemia Group B 9343. Cancer 121:188-193

Practice guideline for the (2007) breast conservation therapy in
the management of invasive breast carcinoma. ] Am Coll Surg
205:362-376

@ Springer



	Impact of pre-diagnosis depressive symptoms and health-related quality of life on treatment choice for ductal carcinoma in situ and stage I breast cancer in older women
	Abstract
	Purpose 
	Methods 
	Results 
	Conclusion 

	Introduction
	Methods
	SEER-MHOS dataset
	Cohort assembly
	SEER-MHOS measures
	Predictor variables

	Statistical analysis

	Results
	Participant characteristics
	Association between pre-diagnosis MDD risk, MCS and PCS scores, and treatment received for DCIS
	Association between pre-diagnosis MDD risk, MCS and PCS scores, and treatment received for stage I BC

	Discussion
	References


