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ABSTRACT

Background:Opioid and benzodiazepine use and abuse is a national
healthcare crisis to which patients with cancer are particularly vul-
nerable. Long-term use and risk factors for opioid and benzodiaze-
pine use in patients with breast cancer is poorly characterized.
Methods: We conducted a retrospective population-based study
of patients with breast cancer diagnosed between 2008 and 2015
undergoing curative-intent treatment identified through the SEER-
Medicare linked database. Primary outcomes were new persistent
opioid use and new persistent benzodiazepine use. Factors associ-
ated with new opioid and benzodiazepine use were investigated by
univariate and multivariable logistic regression. Results: Among opioid-
naı̈ve patients, new opioid use was observed in 22,418 (67.4%). Of this
group, 611 (2.7%) developed persistent opioid use at 3 months and
157 (0.7%) at 6 months after treatment. Risk factors for persistent use
at 3 and 6 months included stage III disease (odds ratio [OR], 2.16;
95% CI, 1.49–3.12, and OR, 3.48; 95% CI, 1.58–7.67), surgery plus
chemotherapy (OR, 1.44; 95% CI, 1.10–1.88, and OR, 2.28; 95% CI,
1.40–3.71), surgery plus chemoradiation therapy (OR, 1.47; 95% CI,
1.10–1.96, and OR, 2.34; 95% CI, 1.38–3.96), and initial tramadol use
(OR, 2.66; 95% CI, 2.05–3.46, and OR, 3.12; 95% CI, 1.93–5.04).
Among benzodiazepine-naı̈ve patients, new benzodiazepine use was
observed in 955 (10.3%), and 111 (11.6%) developed new persistent
use at 3 months. Tamoxifen use was statistically significantly associated
with new persistent benzodiazepine use at 3 months. Conclusions:
A large percentage of patients receiving curative-intent treatment of
breast cancer were prescribed new opioids; however, only a small
number developed new persistent opioid use. In contrast, a smaller
proportion of patients received a new benzodiazepine prescription;
however, new persistent use after completion of treatment was more
likely and particularly related to concurrent treatment with tamoxifen.
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Background
Management of pain and distress is a critical aspect
of cancer care with significant impact on quality of
life.1,2 Among patients with breast cancer, 25% to
89% experience pain along the disease trajectory and
25% to 60% report chronic pain related to cancer
treatment.3–5 Psychologic distress affects up to 50% of
survivors of breast cancer and may lead to increased
consumption of various psychotropic medications.6–8

Opioids remain the mainstay treatment of cancer
pain, placing patients at risk for misuse, dependence,
and other adverse effects.9 These risks amplify with
prolonged use, especially when taken in combina-
tion with sedating medications and in older patients
(aged .65 years).10–12

Current guidelines for prescribing opioids in patients
with cancer focus on relieving acute pain or pain asso-
ciated with advanced disease.13–16 A recent study of pa-
tients with cancer undergoing curative-intent surgery
found that 10.4% had new persistent opioid use at 1 year,
highlighting the need to minimize prolonged opioid
treatment in the absence of active disease.17 Further-
more, although providers are cautioned against copre-
scribing benzodiazepines and opioids, the benzodiazepine
lorazepam is an approved and frequently prescribed
adjunct to antiemetic drugs for chemotherapy-related
nausea.18 Few studies have evaluated short- and
long-term opioid use in patients with breast cancer
and are limited to single treatment modalities or
descriptive statistics. Dispensing patterns of benzo-
diazepines in patients with breast cancer remain
poorly characterized.

Given the prevalence of treatment-related pain and
psychosocial consequences after a diagnosis of breast
cancer, we hypothesize that opioid and benzodiazepine
use after treatment remains high. We performed a retro-
spective cohort analysis using population-based data to
evaluate new and persistent opioid and benzodiazepine
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use and risk factors among patients with breast cancer who
received curative-intent treatment.

Methods

Data Source
This study used data from the SEER-Medicare linked
database from 2008 through 2015. This dataset represents
28% of the US population and contains demographic,
clinical, mortality, and medication prescription infor-
mation on Medicare beneficiaries with cancer.19 This
project was reviewed by the ColoradoMultiple Institutional
Review Board and deemed exempt because all data were
deidentified.

Study Sample and Definitions
We selected female patients aged $66 years with stage
0–III first primary breast cancer diagnosed in 2008 through
2015. Supplemental eFigure 1 illustrates the study selection
criteria (available with this article at JNCCN.org). We limited
our sample to patients aged$66 years to obtain 12 months
of claims data prior to diagnosis. We included patients
undergoing the following curative-intent treatments: sur-
gery, surgery plus radiation therapy (RT), surgery plus
chemotherapy, and surgery plus chemoradiation therapy
(CRT). Surgery was defined as lumpectomy ormastectomy.
We required that treatment be initiated within 6 months of
diagnosis, last no more than 6 months, and no additional
treatments be initiated in the 12 weeks after treatment.
Patients had to be continuously enrolled in Medicare Parts
A, B, and D during a 12-month period before and after
treatment initiation to ensure complete claims data.

We included patients who were opioid- and
benzodiazepine-naı̈ve, defined as those who did not fill
opioid or benzodiazepine prescriptions during the 12
months through 31 days preceding treatment initiation.
This approach is well described in previous studies of
surgical patients and accounts for preoperative opioid
prescriptions intended for postoperative use.17,20–22 For
opioid analyses, we included patients diagnosed in 2008
through 2015 who were opioid- and benzodiazepine-
näıve. However, prior benzodiazepine prescriptions could
only be identified for patients diagnosed in 2014 through
2015 because benzodiazepine use was limited to Part D
claims beginning in 201323; therefore, benzodiazepine and
concurrent utilization analyses were limited to patients
diagnosed in 2014 through 2015. Patients with other
malignancy, stage IV disease, enrolled in hospice, or with
,6 months survival after treatment were excluded.

Outcomes
This study had 2 primary outcomes: new opioid use,
defined as previously opioid-naı̈ve patients who filled
at least one opioid prescription between the start of

treatment and 3 months after the end of treatment, and
new persistent opioid use at 3 and 6months after the end
of treatment.Medication use was considered persistent if
the time between the last day of one prescription and the
first day of the next prescription was ,30 days, as de-
scribed in prior literature.24,25 We examined new ben-
zodiazepine use in benzodiazepine-naı̈ve patients using
similar definitions. Due to limited data on benzodiaze-
pine prescriptions, persistent benzodiazepine use was
reported at 3 months only. Finally, we examined new
concomitant opioid and benzodiazepine use, defined as
overlap of prescriptions by at least 1 day from the start of
treatment through 6 months after the end of treatment.

We used National Drug Codes and generic names to
identify opioids and benzodiazepines reported in Part D
prescription drug claims, and determined the time taking
opioids and benzodiazepines based on prescription fill
dates and the number of days’ supply dispensed. Opioids
and benzodiazepines included in the analysis are shown
in supplemental eTable1.

Patient Characteristics
We used SEER data on patient age, year of diagnosis,
race/ethnicity, marital status, poverty rate at the census
tract, education level, practice setting, census tract rural-
urban commuting area codes, geographic region, and
tumor stage (Table 1). Part D claims were used to de-
termine the first opioid prescribed. Claims from the year
prior to diagnosis were used to determine number of
comorbid conditions and history of depression or anxiety
before treatment initiation.

Statistical Analysis
We performed chi-square tests to evaluate univariate
associations with initial and persistent use of the med-
ications of interest and used logistic regression to obtain
multivariate estimates. Only patients with new medica-
tion use were included in analyses examining persistent
use. We used the Kaplan-Meier method to determine
median opioid and benzodiazepine prescription length
after the end of treatment. We reported prescription
length in weeks and censored patients with continued
use beyond 6 months. We evaluated statistical signifi-
cance at P,.05 and performed all analyses using SAS 9.4
(SAS Institute Inc). Observations with missing values
were not included in the logistic analysis (n524).

Results
We identified 33,288 patients with breast cancer (stages
0–III) who were opioid-naı̈ve at diagnosis and received
curative-intent treatment in 2008 through 2015. The
average age in the study population was 75.8 years. Most
patients were White, unmarried, living in urban areas in
thewestern part of theUnited States, and in census tracts
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Table 1. Characteristics of Opioid-Naı̈ve Patients

Characteristic
No Opioid Use

n (%)
New Opioid Use

n (%)

New Persistent Opioid Use
at 3 mo
n (%)

New Persistent Opioid Use
at 6 moa

n (%)

Total, n 10,856 22,418 611 157

Age, mean (SD), y 76.8 (7.2) 74.8 (6.5) 75.3 (7.1) 75.4 (7.1)

Year of diagnosis

2008–2010 4,494 (41.4) 7,202 (32.1) 258 (42.2) 85 (54.1)

2011–2013 3,577 (33.0) 8,766 (39.1) 226 (36.9) 51 (32.5)

2014–2015 2,785 (25.6) 6,464 (28.8) 128 (20.9) 21 (13.4)

Race/Ethnicity

White/Non-Hispanic 9,116 (84.0) 18,235 (81.3) 507 (82.8) 131 (83.4)

Black/Other 1,740 (16.0) 4,197 (18.7) 105 (17.2) 26 (16.6)

Marital status

Nonmarried 6,318 (58.2) 12,104 (54.0) 382 (62.4) 102 (65.0)

Married or partnered 4,538 (41.8) 10,328 (46.0) 230 (37.6) 55 (35.0)

% below poverty level

0%–20% 9,287 (85.5) 18,275 (81.5) 462 (75.5) 113 (72.0)

.20% 1,569 (14.5) 4,157 (18.5) 150 (24.5) 44 (28.0)

% with #high school education

Below median (more educated) 6,000 (55.3) 11,232 (50.1) 256 (41.8) 59 (37.6)

Above median (less educated) 4,856 (44.7) 11,200 (49.9) 356 (58.2) 98 (62.4)

Practice setting

Nonteaching hospital 5,081 (46.8) 10,470 (46.7) 323 (52.8) 84 (53.5)

Teaching hospital 5,775 (53.2) 11,962 (53.3) 289 (47.2) 73 (46.5)

Patient location

Urban commuting area 9,650 (88.9) 19,427 (86.6) 523 (85.5) 130 (82.8)

Not urban commuting area 1,196 (11.1) 2,991 (13.4) 88 (14.4) 27 (17.2)

Region

Northeast 2,799 (25.8) 4,827 (21.5) 93 (15.2) 16 (10.2)

Midwest 1,522 (14.0) 3,002 (13.4) 89 (14.5) 26 (16.6)

South 1,865 (17.2) 5,260 (23.5) 180 (29.4) 52 (33.1)

West 4,670 (43.0) 9,343 (41.6) 250 (40.9) 63 (40.1)

Tumor stageb

0 (DCIS) 2,291 (21.1) 4,045 (18.0) 75 (12.3) 11 (7.0)

I 5,505 (50.7) 11,269 (50.2) 277 (45.3) 58 (36.9)

II 2,563 (23.6) 5,799 (25.9) 182 (29.7) 62 (39.5)

III 497 (4.6) 1,319 (5.9) 78 (12.7) 26 (16.6)

Comorbidity index score

0 6,480 (59.7)* 13,293 (59.3)* 287 (46.9) 64 (40.8)

1 2,492 (23.0) 5,396 (24.0) 162 (26.5) 55 (35.0)

$2 1,884 (17.3) 3,743 (16.7) 163 (26.6) 38 (24.2)

Prior depression or anxiety

No 9,783 (90.1) 20,012 (89.2) 518 (84.6) 132 (84.1)

Yes 1,073 (9.9) 2,420 (10.8) 94 (15.4) 25 (15.9)
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with #20% of the population below the poverty level. Of
patients undergoing curative-intent treatment in 2014
through 2015, a total of 9,249 were both opioid- and
benzodiazepine-naı̈ve.

New Opioid Use
Among previously opioid-naı̈ve patients, 22,418 (67.4%)
filled a new opioid prescription during the treatment
period (Table 1), and 611 (2.7%) of those patients de-
veloped new persistent opioid use through 3months and
157 (0.7%) through 6 months after treatment. Median
and mean time taking opioids was 0.7 and 1.9 weeks,
respectively. New opioid users were more likely to re-
ceive multimodality treatment and aromatase inhibitors,
and persistent opioid users were more likely to receive
multimodality treatment, have higher stages of disease,
and higher Charlson comorbidity index scores than
patients with no opioid use.

We then estimated the odds ratios (ORs) for likeli-
hood of new opioid use (Table 2). Patients with higher
stages of disease were more likely to receive a new opioid
prescription, but only patients with stage III disease
weremore likely to have continued use at 3 and 6months
(OR, 2.16 [95% CI, 1.49–3.12] and 3.48 [95% CI, 1.58–7.67],
respectively). Patients who underwent surgery plus

chemotherapy or surgery plus CRTweremore likely to fill
a new opioid prescription (OR, 1.94 [95% CI, 1.75–2.14] and
1.79 [95%CI, 1.61–1.99], respectively) and remain onopioids
at 3 months (OR, 1.44 [95% CI, 1.10–1.88] and 1.47 [95% CI,
1.10–1.96], respectively) and 6 months (OR, 2.28 [95% CI,
1.40–3.71] and 2.34 [95% CI, 1.38–3.96], respectively) com-
pared with those undergoing surgery alone.

The most commonly prescribed opioids included
hydrocodone (60.5%), oxycodone (17.8%), and tra-
madol (12.2%). Compared with initial hydrocodone
use, initial tramadol use was more likely to be asso-
ciated with continued opioid use at 3 and 6 months
(OR, 2.66 [95% CI, 2.05–3.46] and 3.12 [95% CI,
1.93–5.04], respectively). Overall, persistent opioid use
at 3 and 6 months significantly decreased from 2008 to
2015 (OR, 0.90 [95% CI, 0.87–0.94] and 0.80 [95% CI,
0.75–0.87], respectively).

New Benzodiazepine Use
Among opioid- and benzodiazepine-naı̈ve patients di-
agnosed in 2014 through 2015, 955 (10.3%) filled a new
benzodiazepine prescription during the treatment pe-
riod, and 111 (11.6%) of those patients developed new
persistent benzodiazepine use 3 months after treatment
(eTable 2). Median and mean time on benzodiazepines

Table 1. Characteristics of Opioid-Naı̈ve Patients (cont.)

Characteristic
No Opioid Use

n (%)
New Opioid Use

n (%)

New Persistent Opioid Use
at 3 mo
n (%)

New Persistent Opioid Use
at 6 moa

n (%)

Treatment type

Surgery alone 5,166 (47.6) 8,212 (36.6) 221 (36.1) 47 (29.9)

Surgery 1 RT 4,477 (41.2) 9,763 (43.5) 211 (34.5) 45 (28.7)

Surgery 1 chemotherapy 646 (6.0) 2,472 (11.0) 103 (16.8) 38 (24.2)

Surgery 1 CRT 567 (5.2) 1,985 (8.9) 77 (12.6) 27 (17.2)

Endocrine therapy type

Aromatase inhibitors

No 5,097 (47.0) 9,031 (40.3) 232 (37.9) 56 (35.7)

Yes 5,759 (53.0) 13,401 (59.7) 380 (62.1) 101 (64.3)

Tamoxifen

No 9,055 (83.4) 18,603 (82.9) 517 (84.5) 124 (79.0)

Yes 1,801 (16.6) 3,829 (17.1) 95 (15.5) 33 (21.0)

First opioid prescribed

Hydrocodone — 13,537 (60.4) 367 (60.0) 98 (62.4)

Oxycodone — 5,387 (24.0) 109 (17.8) 23 (14.7)

Tramadol — 1,180 (5.3) 75 (12.2) 22 (14.0)

Otherc — 2,328 (10.3) 61 (10.0) 14 (8.9)

Bold indicates statistically significant estimates based on a P value threshold of .05 on the univariate analysis.
Abbreviations: CRT, chemoradiation therapy; DCIS, ductal carcinoma in situ; RT, radiation therapy.
aPatients in the 6-month group are also included in the 3-month group.
bStaging based on the 6th edition of AJCC Cancer Staging Manual.
cIncludes 115 patients who filled .1 opioid; however, numbers were too small to report combination use at 3 and 6 months.
*P5.05–.06
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Table 2. Logistic Regression Models for New Opioid Use

Model Variables
New Opioid Use

OR (95% CI)

New Persistent Opioid Use
at 3 mo

OR (95% CI)

New Persistent Opioid Use
at 6 moa

OR (95% CI)

Patients, N/n 33,264/22,418 22,418/611 22,418/157

Age, y (continuous) 0.97 (0.96–0.97) 1.00 (0.99–1.02) 1.01 (0.98–1.04)

Year of diagnosis (continuous) 1.07 (1.06–1.09) 0.90 (0.87–0.94) 0.80 (0.75–0.87)

Race/Ethnicity (vs White/non-Hispanic)

Black/Other 1.14 (1.07–1.22) 0.75 (0.59–0.94) 0.67 (0.43–1.06)

Marital status (vs married)

Nonmarried 0.98 (0.93–1.03) 1.28 (1.07–1.52) 1.40 (0.99–1.98)*

% below poverty level (vs 0%–20%)

.20% 1.13 (1.05–1.22) 1.17 (0.94–1.45) 1.30 (0.87–1.94)

% with #high school education (vs below median)

Above median 1.14 (1.08–1.20) 1.18 (0.97–1.42) 1.23 (0.84–1.80)

Practice setting (vs nonteaching hospital)

Teaching hospital 1.06 (1.00–1.11) 0.89 (0.74–1.06) 0.94 (0.67–1.33)

Patient location (vs urban commuting area)

Not urban commuting area 1.16 (1.07–1.26) 0.83 (0.65–1.07) 0.88 (0.56–1.38)

Region (vs West)

Northeast 0.87 (0.82–0.93) 0.70 (0.53–0.91) 0.50 (0.27–0.90)

Midwest 0.96 (0.89–1.05) 1.12 (0.85–1.46) 1.23 (0.74–2.04)

South 1.34 (1.25–1.43) 1.13 (0.91–1.39) 1.17 (0.78–1.75)

Tumor stageb (vs DCIS)

I 1.08 (1.01–1.15) 1.21 (0.92–1.60) 1.64 (0.84–3.20)

II 1.13 (1.04–1.22) 1.30 (0.96–1.76) 2.53 (1.26–5.07)

III 1.21 (1.06–1.38) 2.16 (1.49–3.12) 3.48 (1.58–7.67)

Comorbidity index score (vs 0)

1 1.11 (1.05–1.18) 1.31 (1.07–1.60) 1.93 (1.33–2.78)

$2 1.06 (0.99–1.13) 1.85 (1.50–2.27) 1.83 (1.20–2.79)

Prior depression or anxiety (vs no)

Yes 1.09 (1.00–1.17) 1.36 (1.08–1.70) 1.43 (0.92–2.21)

Treatment type (vs surgery alone)

Surgery 1 RT 1.23 (1.17–1.30) 0.91 (0.75–1.12) 1.00 (0.65–1.53)

Surgery 1 chemotherapy 1.94 (1.75–2.14) 1.44 (1.10–1.88) 2.28 (1.40–3.71)

Surgery 1 CRT 1.79 (1.61–1.99) 1.47 (1.10–1.96) 2.34 (1.38–3.96)

Endocrine therapy type

Aromatase inhibitors (vs no)

Yes 1.12 (1.07–1.19) 1.06 (0.88–1.27) 1.09 (0.77–1.56)

Tamoxifen (vs no)

Yes 1.05 (0.99–1.12) 0.93 (0.74–1.16) 1.37 (0.92–2.03)

First opioid prescribed (vs hydrocodone)

Oxycodone — 0.86 (0.68–1.08) 0.76 (0.47–1.23)

Tramadol — 2.66 (2.05–3.46) 3.12 (1.93–5.04)

Other — 1.16 (0.87–1.54) 1.14 (0.64–2.04)

Bold indicates statistically significant estimates based on a P value threshold of .05 on the univariate analysis.
Abbreviations: CRT, chemoradiation therapy; DCIS, ductal carcinoma in situ; OR; odds ratio; RT, radiation therapy.
aPatients in the 6-month group are also included in the 3-month group.
bStaging based on the 6th edition of AJCC Cancer Staging Manual.
*P5.05–.06
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was 2.4 and 3.4 weeks, respectively. Patients who un-
derwent surgery plus chemotherapy or surgery plus CRT
were 4 times as likely to fill a new benzodiazepine pre-
scription (OR, 4.05 [95% CI, 3.23–5.08] and 4.03 [95% CI,
3.21–5.07], respectively). New benzodiazepine use was
also positively associated with depression/anxiety, ad-
vanced stages of disease, and negatively associated
with nonmarried status, lower education, treatment at
teaching hospitals, and Midwestern and Southern re-
gions (Table 3). Patients who received tamoxifen or with
depression/anxiety were more likely to develop persis-
tent benzodiazepine use at 3 months (OR, 1.93 [95% CI,
1.12–3.33] and 1.74 [CI, 1.01–3.01], respectively). The other
subgroup consisted primarily of clonazepam and tema-
zepam, and was associated with .4.5-fold increased risk
of persistent benzodiazepine use; however, medica-
tions could not be considered separately because of
small sample size. There was no difference in persistent
benzodiazepine use from 2014 to 2015.

Concomitant Opioid and Benzodiazepine Use
Among opioid- and benzodiazepine-naı̈ve patients di-
agnosed in 2014 through 2015, 370 (4.0%) filled new
prescriptions for both during the observation period
(eTable 2). Concurrent use was positively associated with
advanced stages of disease, surgery plus chemotherapy,
and surgery plus CRT, and negatively associated with
increasing age, non-White race, and Midwestern and
Southern regions (Table 3).

Discussion
We present the largest study to date of opioid and
benzodiazepine use in patients with breast cancer who
underwent curative-intent treatment. Opioids were used by
most patients during the treatment period; however, few
developed new persistent opioid use. Long-term opioid use
was associated with higher stages of disease, higher
number of comorbidities, multimodality regimens, and type
of initial opioid prescribed. Although a smaller percentage
of patients received a new benzodiazepine, they were
more likely to develop persistent use after treatment. Prior
depression/anxiety, use of tamoxifen, and select benzodi-
azepineswere the only treatment- or patient-related factors
associated with long-term benzodiazepine use.

Almost two-thirds of opioid-naı̈ve patients filled at
least one opioid prescription. To our knowledge, only
one prior study quantified the prevalence of opioid use
among patients with breast cancer who received a similar
combination of treatments.7 Although this study reported
a lower rate of opioid use during the active treatment
phase (25%), datawere obtained from1998 to 2011, during
which they observed a dramatic rise in opioid use from
9% to 41%, respectively. This suggests that opioid use
has continued to increase, possibly because of greater

acceptance of opioids for the treatment of pain and
concerns related to undertreatment of cancer pain.26–28

Our results are more comparable to the 57% of patients
with breast cancer who received opioids during adjuvant
endocrine therapy29 and the 31% to 45% during curative-
intent chemotherapy.30 We also identified several treat-
ment- and patient-related factors that were predictive of
new opioid use. Aromatase inhibitors were associated with
short-term opioid use, whereas tamoxifen was not. This
finding differs from those of a recent population-based
study that showed no significant relationship between
adjuvant endocrine therapy type and opioid use.29

Our study showed that a small proportion of patients
developed new persistent opioid use at 3 months (2.7%)
and 6 months (,1%). These numbers are lower than the
10.4% reported in a recent study by Lee et al17 of patients
with various cancer types undergoing curative-intent
surgery. The study defined new persistent opioid use
as previously opioid-naı̈ve patients who filled an opioid
prescription attributed to surgery and an additional
opioid prescription between 90 and 180 days after sur-
gery; however, adjuvant chemotherapy often extends
beyond 90 days postoperatively, which may explain the
differences. Patients in the study were also younger,
which is an independent risk factor for opioid use.31,32

Similar to the study by Lee et al,17 our results demon-
strated an increased likelihood of persistent opioid use
when surgery was combined with chemotherapy with or
without radiation therapy (RT). Although the combi-
nation of surgery and RT was associated with increased
short-term opioid use, there was no significant asso-
ciation with long-term use. This may be because of
advances in RT that provide more targeted and less
painful treatment, whereas chemotherapy-induced
pain remains a challenge.33–35

Initial use of tramadol was associated with long-term
opioid use, which is similar to findings reported in pa-
tients without cancer.36 Despite the low percentage of
patients prescribed tramadol, our results suggest that a
choice of a different opiate should be considered. History
of depression/anxiety, number of comorbidities, and
advanced disease have been shown to contribute to
opioid use in patients with breast cancer22; our study
adds to this literature by better understanding the as-
sociation with persistent opioid use after treatment,
which may be the more relevant patient outcome. Al-
though new short-term opioid use in patients with breast
cancer may be increasing, our findings suggest that long-
term opioid use has declined over time.

Approximately 10% of patients received a new
benzodiazepine and 12% developed persistent use at 3
months after treatment. Our results are comparable to
those from a large population-based study of patients
with incident nonmetastatic breast cancer in which
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Table 3. Logistic Regression Models for New BZP Use and Concomitant Opioid and BZP Use

Model Variables
New BZP Use
OR (95% CI)

New Persistent BZP Use
at 3 mo

OR (95% CI)
New Opioid and BZP Use

OR (95% CI)

Patients, N/n 9,244/955 955/11 9,244/370

Age, y (continuous) 0.93 (0.92–0.94) 1.01 (0.97–1.06) 0.90 (0.88–0.92)

Year of diagnosis (continuous) 0.99 (0.86–1.14) 0.82 (0.53–1.26) 1.05 (0.85–1.31)

Race/Ethnicity (vs White/non-Hispanic)

Black/Other 0.85 (0.70–1.04) 1.20 (0.68–2.10) 0.72 (0.53–0.99)

Marital status (vs married)

Nonmarried 0.85 (0.73–0.98) 0.99 (0.65–1.53) 0.92 (0.74–1.14)

% below poverty level (vs 0%–20%)

.20% 0.91 (0.72–1.14) 0.95 (0.49–1.83) 0.85 (0.61–1.20)

% with #high school education (vs below median)

Above median 0.77 (0.65–0.91) 0.85 (0.52–1.37) 1.00 (0.78–1.28)

Practice setting (vs nonteaching hospital)

Teaching hospital 0.85 (0.73–0.99) 1.43 (0.90–2.27) 0.86 (0.68–1.08)

Patient location (vs urban commuting area)

Not urban commuting area 1.10 (0.87–1.40) 1.13 (0.57–2.24) 1.33 (0.95–1.86)

Region (vs West)

Northeast 1.04 (0.86–1.26) 0.94 (0.53–1.68) 1.03 (0.77–1.37)

Midwest 0.69 (0.54–0.90) 1.02 (0.48–2.17) 0.63 (0.43–0.94)

South 0.74 (0.60–0.91) 1.59 (0.88–2.85) 0.71 (0.52–0.97)

Tumor stagea (vs DCIS)

I 1.31 (1.03–1.67) 0.77 (0.40–1.45) 1.37 (0.96–1.95)

II 1.96 (1.51–2.54)b 0.53 (0.25–1.09)b 1.76 (1.19–2.61)

III — — 2.68 (1.58–4.53)

Comorbidity index score (vs 0)

1 1.01 (0.84–1.21) 0.98 (0.57–1.68) 0.91 (0.69–1.20)

$2 0.97 (0.78–1.20) 1.73 (0.97–3.09) 0.94 (0.67–1.30)

Prior depression or anxiety (vs no)

Yes 1.44 (1.16–1.78) 1.74 (1.01–3.01) 1.25 (0.90–1.73)

Treatment type (vs surgery alone)

Surgery 1 RT 0.87 (0.72–1.05) 1.12 (0.65–1.94) 0.54 (0.41–0.70)

Surgery 1 chemotherapy 4.05 (3.23–5.08) 1.48 (0.77–2.84) 1.76 (1.26–2.46)

Surgery 1 CRT 4.03 (3.21–5.07) 0.63 (0.29–1.38) 1.46 (1.03–2.07)

Endocrine therapy type

Aromatase inhibitors (vs no)

Yes 1.08 (0.92–1.28) 0.89 (0.56–1.42) 1.16 (0.90–1.48)

Tamoxifen (vs no)

Yes 0.93 (0.75–1.16) 1.93 (1.12–3.33) 0.98 (0.71–1.36)

First BZP prescribed (vs lorazepam)

Alprazolam — 1.37 (0.80–2.34) —

Diazepam — 0.93 (0.47–1.84) —

Other — 4.32 (2.18–8.58) —

Bold indicates statistically significant estimates based on a P value threshold of .05 on the univariate analysis.
Abbreviations: BZP, benzodiazepine; CRT, chemoradiation therapy; DCIS, ductal carcinoma in situ; RT, radiation therapy.
aStaging based on 6th edition of the AJCC Cancer Staging Manual.
bStages II and III were combined to ensure cell size .11 for patient confidentiality.
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17.5% developed new benzodiazepine use during active
care (defined as the 12months after diagnosis of cancer)
and 12.4% during first-year survivorship.7 Another study
found that 7.9% of survivors of breast cancer were
prescribed benzodiazepines for a median of 14 years
from time of diagnosis to the last benzodiazepine
prescription.37 In contrast, a single-center study showed
33% of patients with breast cancer remained on ben-
zodiazepines 90 days after curative chemotherapy;
however, sample size was small, patients were younger,
and those with prior benzodiazepine use were not
excluded.30

Risk factors for benzodiazepine use during and after
breast cancer treatment have not been previously re-
ported. Multimodality treatment that includes surgery
combined with chemotherapy with or without RT was
associated with a 4-fold increased risk of benzodiazepine
use during the treatment period. This is not unexpected
because chemotherapy is highly emetogenic and recent
guidelines support the use of benzodiazepines as ad-
junctive treatment.18 Patients receiving tamoxifen were
almost twice as likely to continue benzodiazepines 3
months after treatment. Providers may favor prescribing
benzodiazepines because of data suggesting that cer-
tain selective serotonin reuptake inhibitors (SSRIs) in-
crease the risk of breast cancer recurrence when used
concurrently with tamoxifen.38–41 For example, parox-
etine, fluoxetine, and sertraline are potent inhibitors of
CYP2D6, an enzyme needed to convert tamoxifen into its
active form, and are known to reduce the clinical efficacy
of tamoxifen. Less potent inhibitors of CYP2D6, including
citalopram and escitalopram, were not associated with
an increased risk of recurrence, and noninhibitors of
CYP2D6, including venlafaxine and mirtazapine, are
thought to be at least equally as safe. Our results support
that long-term benzodiazepine use is further driven by
psychosocial distress, as anxiety and insomnia are the
most commonly cited reasons for initiating and con-
tinuing benzodiazepines among breast cancer survi-
vors.37 Lastly, although numbers for clonazepam and
temazepam use are small, our results suggest that an
alternative benzodiazepine should be considered.

We observed that 4% of patients received new
concurrent opioids and benzodiazepines during the
treatment period. Only one prior study reported the rate
of opioid and benzodiazepine use in patients with cancer
and curative disease.38 This was a small, single-center
study of patients with breast cancer undergoing
curative-intent chemotherapy that showed increased
concomitant opioid and benzodiazepine use from 5%
prior to starting treatment to 21% at the end of che-
motherapy to 16% at 90 days after chemotherapy.
In contrast, a 2016 report from the Centers for
Medicare & Medicaid Services showed that 8% of

patients without cancer and not enrolled in hospice
use opioids currently with benzodiazepines.42 Other
studies in patients without cancer report differing
percentages based on selected patient population and
varying definitions of concomitancy.43–48

Finally, there is a substantial body of literature doc-
umenting the undertreatment of pain, including cancer
pain, among racial and ethnicminorities.49–53 Our findings
show that non-White patientsweremore likely to receive a
newopioidduring treatment, but significantly less likely to
receive opioids at 3 months after treatment. These dis-
parities may be partly explained by financial and envi-
ronmental barriers experienced by minority groups that
impair long-term pain management.53 Furthermore, al-
though non-White patients were less likely to receive an
opioid plus benzodiazepine, we found no difference be-
tween racial groups regarding receipt of benzodiazepines
alone. We speculate that patients may be more comfort-
able discussing anxiety and nausea than pain symptoms
with their doctor, given that fear of reporting pain and
failure of providers to initiate conversations about pain are
commonbarriers to opioid prescriptions and effective pain
management in minority cancer survivors.53,54

This study has several limitations. First, patients
were aged $66 years, resulting in an older population
compared with the national median age of 62 years for
patients with breast cancer.55 Second, opioid and ben-
zodiazepine use was determined by dispensing pat-
terns, thus does not evaluate whether medications were
actually consumed. Medications prescribed but not
filled were not accounted for and may explain the subset
of patients who did not receive prescriptions post-
operatively. We were unable to determine indications for
opioid and benzodiazepine use, and it is possible that
prescriptions were provided for symptoms unrelated to a
patient’s cancer diagnosis. The sample size was too small
to assess persistent benzodiazepine use at 6months after
treatment. Lastly, we did not evaluate opioid strength or
cumulative dosing.

Conclusions
We found that 67% of opioid-naı̈ve patients with breast
cancer receive opioids during curative-intent treatment.
Although a small proportion of patients developed
persistent use at 3 and 6 months, on a population level
this translates to approximately 8,775 and 2,275 women
per year, respectively. Only 10% of benzodiazepine-naı̈ve
patients with breast cancer receive benzodiazepines
during treatment; however, persistent use at 3 months
remains high, translating to .37,700 women annually.
Encouraging use of select SSRIs among patients taking
tamoxifen may be one strategy to reduce long-term
benzodiazepine use. These findings demonstrate the
importance of identifying high-risk patients, educating
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providers on nonopioid and nonbenzodiazepine ap-
proaches, and counseling patients throughout all phases
of care.
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Included in analysis
(n=33,288)

Female patients aged ≥66 years
with stage 0–III first primary
breast cancer, diagnosed in

2008–2015 in SEER database, and
without concurrent malignancy

(n=204,088)

Excluded (n=160,689):
•  Not continuously enrolled in Medicare Parts A, B, and 
    D during the 12-month period before and after
    treatment initiation (n=134,046)
•  Filled opioid or benzodiazepine prescription during 12
    months to 31 days preceding treatment (n=19,870)
•  Stage IV disease (n=6,773)

Excluded (n=10,111):
•  Diagnosed by autopsy or death certificate, diagnosis
    date missing, or no claims (n=2,497)
•  Did not receive surgery within 6 months of diagnosis
    (n=4,745)
•  Enrolled in hospice or with <6-month survival after
    treatment (n=2,869)

eFigure 1. Study cohort and sample criteria.
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eTable 1. Opioids and Benzodiazepines Included in
Analysis

Opioids Benzodiazepines

Hydrocodone Lorazepam

Oxycodone Alprazolam

Tramadol Diazepam

Codeine Clonazepam

Fentanyl Temazepam

Hydromorphone Chlordiazepoxide

Meperidine

Morphine

Butorphanol

Pentazocine

Tapentadol

2 - Sakamoto et al
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eTable 2. Characteristics of Opioid- and Benzodiazepine-Naı̈ve Patients

Characteristic
No BZP Use

n (%)
New BZP Use

n (%)

New Persistent BZP Use
at 3 mo
n (%)

New Opioid and BZP Use
n (%)

Patients, n 8,293 955 111 370

Age, mean (SD), y 75.2 (6.7) 72.2 (5.2) 72.6 (5.6) 71.5 (4.6)

Race/Ethnicity

White/Non-Hispanic 6,763 (81.6) 802 (83.9) 90 (81.1) 317 (85.7)

Black/Other 1,530 (18.5) 154 (16.1) 21 (18.9) 53 (14.3)

Marital status

Nonmarried 4,305 (51.9) 407 (42.6) 49 (44.1) 158 (42.7)

Married or partnered 3,988 (48.1) 549 (57.4) 62 (55.9) 212 (57.3)

% below poverty level

0%–20% 6,908 (83.3) 827 (86.5) 95 (85.6) 318 (86.0)

.20% 1,385 (16.7) 129 (13.5) 16 (14.4) 52 (14.0)

% with #high school education

Below median (more educated) 4,545 (54.8) 598 (62.6) 69 (62.2) 215 (58.1)

Above median (less educated) 3,748 (45.2) 358 (37.5) 42 (37.8) 155 (41.9)

Practice setting

Nonteaching hospital 3,578 (43.1) 453 (47.4) 45 (40.5) 179 (48.4)

Teaching hospital 4,715 (56.9) 503 (52.6) 66 (59.5) 191 (51.6)

Patient location

Urban commuting area 7,316 (88.2) 844 (88.3) 98 (88.3) 317 (85.7)

Not urban commuting area 973 (11.8) 111 (11.7) 13 (11.7) 53 (14.3)

Region

Northeast 1,966 (23.7) 228 (23.9) 26 (23.4) 88 (23.8)

Midwest 1,137 (13.7) 96 (10.0) 12 (10.8) 37 (10.0)

South 1,688 (20.4) 158 (16.5) 26 (23.4) 63 (17.0)

West 3,502 (42.2) 474 (49.6) 47 (42.3) 182 (49.2)

Tumor stagea

0 (DCIS) 1,709 (20.6) 106 (11.1) 19 (17.1) 47 (12.7)

I 4,387 (52.9) 426 (44.6) 54 (48.7) 171 (46.2)

II 2,197 (26.5)b 424 (44.3)b 38 (34.2)b 116 (31.4)

IIIb 36 (9.7)

Comorbidity index score

0 5,070 (61.2) 627 (65.6) 67 (60.4) 250 (67.6)*

1 1,838 (22.2) 200 (20.9) 22 (19.8) 72 (19.5)

$2 1,376 (16.6) 129 (13.5) 22 (19.8) 48 (13.0)

Prior depression or anxiety

No 7,452 (89.9) 831 (86.9) 89 (80.2) 324 (87.6)

Yes 841 (10.1) 125 (13.1) 22 (19.8) 46 (12.4)

Treatment type

Surgery alone 3,387 (40.8) 222 (23.2) 30 (27.0) 120 (32.4)

Surgery 1 RT 3,877 (46.8) 296 (31.0) 41 (36.9) 110 (29.7)

Surgery 1 chemotherapy 545 (6.6) 234 (24.5) 28 (25.2) 81 (21.9)

Surgery 1 CRT 484 (5.8) 204 (21.3) 12 (10.8) 59 (16.0)

(continued on next page)

Sakamoto et al - 3

JNCCN.org | Volume 19 Issue 1 | January 2021

http://www.JNCCN.org


eTable 2. Characteristics of Opioid- and Benzodiazepine-Naı̈ve Patients (cont.)

Characteristic
No BZP Use

n (%)
New BZP Use

n (%)

New Persistent BZP Use
at 3 mo
n (%)

New Opioid and BZP Use
n (%)

Endocrine therapy type

Aromatase inhibitors

No 3,298 (39.8) 311 (32.5) 42 (37.8) 116 (31.4)

Yes 4,995 (60.2) 645 (67.5) 69 (62.2) 254 (68.6)

Tamoxifen

No 7,085 (85.4) 840 (87.9) 88 (79.3) 323 (87.3)

Yes 1,208 (14.6) 116 (12.1) 23 (20.7) 47 (12.7)

First BZP prescribed

Lorazepam — 461 (48.2) 39 (35.1) —

Alprazolam — 275 (28.8) 37 (33.3) —

Diazepam — 159 (16.6) 15 (13.5) —

Otherc — 61 (6.4) 20 (18.1) —

Bold indicates statistically significant estimates based on a P value threshold of .05 on the univariate analysis.
Abbreviations: BZP, benzodiazepine; CRT, chemoradiation therapy; DCIS, ductal carcinoma in situ; RT, radiation therapy.
aStaging based on the 6th edition of AJCC Cancer Staging Manual.
bStages II and III were combined to ensure cell size .11 for patient confidentiality.
cIncludes a small number of patients who received .1 BZP; however, numbers were too small to report combination use at 3 month.
*P5.05–.06.

4 - Sakamoto et al

© JNCCN—Journal of the National Comprehensive Cancer Network | Volume 19 Issue 1 | January 2021

http://www.JNCCN.org

