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Abstract 

Background: Opioid tapering in the general population is linked to increases in hospitalizations or emergency department visits 
related to psychiatric or drug-related diagnoses. Cancer survivors represent a unique population with different opioid indications, pre
scription patterns, and more frequent follow-up care. This study sought to describe patterns of opioid tapering among older cancer sur
vivors and to test the hypothesis of whether older cancer survivors face increased risks of adverse events with opioid tapering.

Methods: Using the Surveillance, Epidemiology and End Results Medicare–linked database, we identified 15 002 Medicare-beneficiary 
cancer survivors diagnosed between 2010 and 2017 prescribed opioids consistently for at least 6 months after their cancer diagnosis. 
Tapering was defined as a binary time-varying event occurring with any monthly oral morphine equivalent reduction of 15% or more 
from the previous month. Primary diagnostic billing codes associated with emergency room or hospital admissions were used for the 
composite endpoint of psychiatric- or drug-related event(s).

Results: There were 3.86 events per 100 patient-months, with 97.8% events being mental health emergencies, 1.91% events being 
overdose emergencies, and 0.25% involving both. Using a generalized estimating equation for repeated measure time-based analysis, 
opioid tapering was not statistically associated with acute events in the 3-month posttaper period (odds ratio [OR] ¼ 1.02; P¼ .62) or 
at any point in the future (OR ¼ 0.96; P¼ .46).

Conclusions: Opioid tapering in older cancer survivors does not appear to be linked to a higher risk of acute psychiatric- or drug- 
related events, in contrast to prior research in the general population.

The population of cancer survivors and people living with cancer in 
the United States is expected to continue to grow in the coming dec
ades as the population ages and survival improves (1,2). This will 
require increased system-wide management of cancer survivorship 

issues including cancer and cancer treatment–related pain. Cancer 
survivors, a broad term including patients cured of their cancers, 
patients who have completed treatment for cancer and are still in a 
close surveillance period, and patients living with cancer, com

monly suffer from long-term cancer-related pain and cancer treat
ment–related pain (3,4). Opioids are recognized as the mainstay in 
the medical management of moderate to severe cancer and cancer 
treatment–related pain (5). Undertreatment of cancer pain can wor
sen patient quality of life (6-8), and it is challenging for oncologists 

to weigh the risks and benefits of opioid therapy in cancer patients 
(9). However, there are no data to guide opioid tapering in cancer 
survivors prescribed opioids chronically, as acknowledged by the 
American Society for Clinical Oncology guidelines (10).

Recent studies in the general population have implicated the 
period following opioid tapering as being higher risk of acute 

psychiatric or drug overdose hospitalizations or emergency 

department visits in cohorts of patients without cancer diagnoses 

(11,12). Research has not evaluated the impact of opioid tapering 

among cancer survivors specifically. In contrast to individuals in 

prior opioid tapering studies, cancer survivors tend to be older 

(13), use lower doses of opioids chronically (11,14), have closer 

multidisciplinary follow-up, and have different indications (15) 

for long-term opioid therapy. These different characteristics 

among cancer survivors could potentially influence risks of 

opioid tapering. This retrospective cohort study seeks to define 

patterns of opioid tapering and test among older cancer survivors 

and test the hypothesis of whether opioid tapering is associated 

with acute psychiatric or drug overdose events.

Methods
Study data and cohort
This retrospective cohort study used the Surveillance, 

Epidemiology and End Results (SEER) Medicare–linked database. 
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SEER is a nationwide cancer registry that also collects clinical, 
demographic, and cause of death information for individuals 
diagnosed with cancer; it is linked with claims data for Medicare 
beneficiaries including outpatient claims, national carrier history 
claims, and pharmacy claims. The cohort included Medicare- 
enrolled patients diagnosed with cancer of the following primary 
sites: bladder, breast, colon and rectum, head and neck, kidney, 
lung, and prostate. To ascertain comorbidities and opioid pre
scriptions prior to cancer diagnosis, patients had to have at least 
1 year of continuous Medicare enrollment prior to cancer diagno
sis. Additionally, for inclusion, patients had to have a first cancer 
diagnosis between 2010 and 2017 as well as complete demo
graphic data, biopsy-proven malignancy, and no other cancer 
diagnoses and had to have been diagnosed while alive (ie, no can
cer diagnoses at time of autopsy). The final cohort was defined 
by excluding cancer survivors who were never prescribed opioids, 
were not consistently prescribed opioids for a 6-month period 
(and thus never establish a baseline opioid requirement) (11), or 
who had missing or no follow-up data following the baseline 
period (see Figure 1). Patient-level individual opioid prescriptions 
(16) were tabulated, specifically excluding opioids commonly pre
scribed for nonanalgesic purposes including buprenorphine, 
butorphanol tartrate, guaifenesin, nalbuphine, and belladonna. 
Methadone for opioid use disorder is prescribed outpatient in 
opioid treatment programs not reimbursed by Medicare part D, 
so this was presumed to be prescribed for pain indications in this 
cohort.

Opioid calculations
Individual patient opioid prescriptions were converted into oral 
morphine equivalents (17), grouped by month, and then tabulated 
longitudinally. The opioid baseline period was defined as having 
at least 6 months that varied by no more than 10% above or below 
the previous monthly oral morphine equivalents (11). Tapering 
status was defined as a binary time-varying event occurring with 
any monthly oral morphine equivalents dose reduction greater 
than or equal to 15% between a month and the previous month 
(11). All other months were labeled “non-tapering,” and patients 
could undergo multiple tapering periods (11).

Outcome variables
A composite endpoint of overdose events and acute mental health 
events as primary hospital or emergency room admission was 
identified through Medicare claims files using the International 
Classification of Diseases, Clinical Modification codes, as has been 
previously described (11). An event was considered to be opioid 
taper–related if it occurred within 3 months of tapering.

Covariables and comorbidity variables
As a measure of prior acute mental health or drug-related events, 
we also tabulated these events occurring during the baseline 
period; in analyses, this was treated as a binary whether or not 
patients had 1 or more prior event(s). High-risk psychiatric diag
nosis was defined as prior diagnosis of attention deficit disorder, 
obsessive-compulsive disorder, bipolar disorder, or schizophre
nia, as previously described in the Opioid Risk Tool (18).

Statistical analysis
Descriptive statistics reported 2-sided P values with an alpha less 
than .05 considered statistically significant; this included v2 or 
Kruskall–Wallis rank sum testing as appropriate (19). For the pri
mary endpoint analysis (emergency room visit or hospitalization 
because of overdose or acute mental health) with relation to 

tapering vs nontapering periods, we used a generalized estimating 
equation with an autoregressive correlation structure, binomial 
distribution, and logit link function to account for within-patient 
correlation and longitudinal repeated measure data (20,21).

Analysis was performed using R version 4.3.1 (22) with gener
alized estimating equation using the geepack version 1.3.9 statis
tical package (23).

Results
Patient population
We identified 585 702 patients diagnosed within the SEER- 
Medicare database with Medicare enrollment. We then elimi
nated patients who never filled opioid prescriptions through 
Medicare part D (thus eliminating patients without Medicare part 
D enrollment as well), patients without characterized cancer- 
directed therapy start dates, and patients who were prescribed 
opioids intermittently without a 6-month stable period to estab
lish a baseline; of patients who were prescribed opioids, only 
7.7% received these medications long enough to establish a base
line (Figure 1). Eliminating patients who had no follow-up after 
establishment of a baseline resulted in a final cohort of 15 002 
patients. The median baseline daily oral morphine equivalents 
was 30 mg (interquartile range [IQR] ¼ 15-44) with a right-skewed 
distribution (Figure 2). Cohort demographics are shown in  
Table 1. From time of baseline completion, median follow-up 
time was 23 months (IQR ¼ 10-35 months).

Opioid tapering
Overall, of the 15 002 patients in the cohort of patients with at 
least a 6-month period of baseline opioid prescriptions, 8311 
underwent a taper at some point in the observation period, and 
6691 patients never initiated an opioid taper. Patients who never 
underwent opioid taper were relatively older, had lower baseline 
opioid use, were less likely to have any opioid use predating their 
cancer diagnosis, and were less likely to have a prior high-risk 
psychiatric diagnosis (all P< .05; Table 1) (18). In multivariable 
logistic regression (Table 2), the likelihood of initiating an opioid 
taper decreased with age but increased with female patients, 
those with prior opioid use, and patients with a higher opioid 
baseline (measured by monthly prescribed oral morphine equiva
lents). Psychiatric or overdose events did not affect the odds of 
initiating an opioid taper.

Mental health emergency or drug overdose 
hospitalizations and emergency room visits
A total of 11 206 hospitalization or emergency room visits for 
mental health crisis or overdose (denoted as “events”) were iden
tified, among 978 unique patients, representing 6.5% of the study 
population. Overall, this summed up to approximately 3.86 
events per 100 patient-months, with 97.8% of events being men
tal health emergencies, 1.91% of events being overdose emergen
cies, and 0.25% involving both.

Initiation of an opioid taper was not found to have a statisti
cally significant effect on acute events in the 3-month posttaper
ing period: the univariable odds ratio [OR] was 1.02 (95% 
confidence interval [CI] ¼ 0.96 to 1.08; P¼ .62) and multivariable 
was 1.01 (95% CI ¼ 0.95 to 1.08; P¼ .68; Table 3). Prior events in 
the baseline period resulted in an odds ratio of 9.49 (95% CI ¼
8.37 to 10.77; P< .001), and the presence of high-risk psychiatric 
diagnoses conferred an odds ratio of 2.35 (95% CI ¼ 2.01 to 2.74; 
P< .001) but having opioid prescriptions prior to cancer diagnosis 
did not have a statistically significant effect (P¼ .191) (Table 3).
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SEER-Medicare enrolled patients diagnosed between 
2010 and 2017 (n=585 702) 

Excluded: 221 001 never filled opioid 
prescription through Medicare part D

Patients receiving opioids through Medicare D (n=364 701)

Excluded: 163 059 missing cancer therapy dates 
or opioid prescription details

Patients with characterized opioid prescriptions (n=201 642)

Excluded: 186 206 without stable 6-month baseline

Patients with sustained opioid baseline (n=15 436)

Excluded: 434 without postbaseline follow-up

Final cohort (n=15 002)

Figure 1. Flow diagram detailing incremental cohort selection based on inclusion and exclusion criteria. SEER ¼ Surveillance, Epidemiology and End 
Results.
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Figure 2. Histogram of daily oral milligram morphine equivalents in the baseline period.
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We performed several sensitivity analyses for this endpoint. 
First, we repeated this analysis removing the 3-month time 
restriction, finding that opioid tapering was not associated with a 
higher risk of events at any time in the future period of more 
than 3 months after tapering (OR ¼ 0.96, 95% CI ¼ 0.87 to 1.07; 
P¼ .46). Subsequently, we repeated the 3-month posttapering 
analysis in specific subgroups, finding that tapering still 
remained unassociated with acute events in patients with high- 
risk psychiatric diagnoses or prior opioid tapering events during 
the baseline period (P¼ .95), the youngest group of patients aged 
66-70 years (P¼ .54), or in patients with more favorable cancer 
subtypes (breast and prostate) (P¼ .50). Finally, we repeated the 
analyses using tapering thresholds of 10%, 20%, and 50%, finding 
no effect of these tapering thresholds on risk of subsequent 
events (Supplementary Tables 1-3, available online, respectively).

Discussion
Our study suggests that in contrast to the general adult popula
tion previously studied and reported on, older cancer survivors 
do not appear to be at a higher risk of drug overdose or 
psychiatric-related complications requiring emergency room 

visits or inpatient hospitalization following opioid tapering. 
Indeed, only 7.7% of the patients prescribed opioids for cancer 
pain needed them for sufficient time to establish a baseline 
chronic opioid requirement. The majority of patients who were 
prescribed opioids long term following cancer-directed therapies 
had been prescribed opioids in the prior year leading to their 
diagnosis suggesting that long-term cancer-related pain may not 
be the predominant determinant of opioid use in this group of 
cancer survivors. However, among patients who were consis
tently prescribed opioids following cancer-directed therapy, only 
45% attempted to taper at any point in the following 2 years.

Our findings highlight differences in the older cancer popula
tion, in contrast to 2 recent studies of opioid tapering in the non
cancer population, among whom approximately three-quarters 
were aged 65 years and younger (11,12) and most of whom were 
prescribed lower daily oral morphine equivalents than what was 
observed in our cohort. In those studies, the overdose event rate 
was approximately fivefold higher than in our study, while the 
psychiatric event rate was almost five- to tenfold lower. Without 
having data on the distribution of these events, it is unclear if 
this is driven by a higher number of affected patients rather than 
a difference in event-rate among a subset of patients. Separately, 

Table 1. Demographicsa

Variable
Never tapered Ever tapered

PNo. (%) No. (%)

Total No. 6691 8311 —
Sex

Male 2906 (43.4) 3494 (42) .09
Female 3785 (56.6) 4817 (58)

Primary tumor site
Bladder 575 (8.6) 753 (9.1) .003
Breast 1857 (27.8) 2390 (28.8)
Colorectal 1067 (15.9) 1259 (15.1)
Head and neck 312 (4.7) 435 (5.2)
Kidney 337 (5) 484 (5.8)
Lung 1425 (21.3) 1581 (19)
Prostate 1118 (16.7) 1409 (17)

Age, year
66-70 2360 (35.3) 3353 (40.3) <.001
71-75 1850 (27.6) 2341 (28.2)
76-85 1951 (29.2) 2193 (26.4)
85 and older 530 (7.9) 424 (5.1)

Race
Black 676 (10.1) 874 (10.5)
Other 142 (2.1) 176 (2.1)
Unknown 38 (0.6) 48 (0.6)
White 5835 (87.2) 7213 (86.8) .875

Baseline median monthly milligram oral morphine equivalent (IQR) 675 (450-1200) 900 (600-1800) <.001
Precancer opioid prescription(s)

No 2111 (31.5) 1922 (23.1) <.001
Yes 4580 (68.5) 6389 (76.9)

Any events prior to baseline period
No 6186 (92.5) 7646 (92) .317
Yes 505 (7.5) 665 (8.0)

Charlson comorbidity index
0 2268 (33.9) 2883 (34.7) .223
1 1685 (25.2) 2143 (25.8)
�2 2738 (40.9) 3285 (39.5)

High-risk psychiatric diagnosis
No 6243 (93.3) 7662 (92.2) .010
Yes 448 (6.7) 649 (7.8)

Area poverty rate
<5% 828 (12.4) 1120 (13.5) <.001
5% to <10% 1305 (19.5) 1694 (20.4)
10% to <20% 1848 (27.6) 2389 (28.7)
20% to 100% 1634 (24.4) 2097 (25.2)
Unknown 1076 (16.1) 1011 (12.2)

a IQR ¼ interquartile range.
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a study of US veterans, which had an age and daily oral morphine 
equivalents distribution that was more similar to our study, 
found that opioid cessation was associated with a short-term 
increased risk of death from overdose or suicide. However, with
out an age-stratified analysis studying patients aged older than 
65 years and with both a different exposure and endpoint, it is 
difficult to put these findings in comparison to the current study. 
This invites further investigation of younger cancer patients and 
other possible complications of opioid tapering. Overall, our find
ings suggest that older cancer survivors do not follow the pat
terns of mostly younger patients without cancer diagnoses who 
are prescribed opioids for sustained time periods. Whether this is 
a cancer-specific factor or a result of age and patterns of opioid 
prescription (ie, relatively short chronic prescription period of 
6 months and low average oral morphine equivalents) should be 
further elucidated. In sensitivity analyses within our cohort— 
patients more closely resembling those patients from the prior 

studies (ie, among breast or prostate cancer patients who on 
aggregate have a favorable prognosis or among relatively 
younger patients in our cohort)—we did not find any signal to 
indicate a link between opioid tapering and acute psychiatric- or 
opioid-related hospitalizations or emergency room visits.

We found that cancer survivors who are prescribed opioids for 
a sustained period during or after their cancer-directed treat
ment largely remain on a stable or increasing dose indefinitely. 
This is in the larger context of findings that physicians nation
wide are underdiagnosing opioid use disorder in cancer survivors 
given the consistently low rate of these diagnoses even in 
patients chronically prescribed opioids long after achieving cure 
(14,24) and the rising rates of opioid-related adverse events in the 
United States (25,26). Our findings of a relatively low rate of 
opioid tapering, let alone discontinuation among cancer survi
vors prescribed opioids long term, suggest that these patients are 
likely to continue being prescribed these medications in a pattern 

Table 2. Opioid tapering logistic regressiona

Variable Value OR (95% CI) P

Race (referent: White) Black 1.00 (0.97 to 1.03) .996
Other 1.01 (0.96 to 1.07) .758
Unknown 1.01 (0.91 to 1.12) .806

Charlson comorbidity index (referent: 0) 1 0.99 (0.97 to 1.01) .476
�2 0.98 (0.96 to 1.00) .014

Any events prior to baseline period 0.99 (0.97 to 1.02) .688
Sex (referent: male) Female 1.03 (1.01 to 1.05) <.001
Age, y (referent 66-70) 71-75 0.99 (0.97 to 1.00) .122

76-85 0.97 (0.95 to 0.99) .006
Older than 85 0.91 (0.88 to 0.94) <.001

High-risk psychiatric diagnosis 1.03 (1.00 to 1.06) .049
Precancer opioid prescription(s) 1.09 (1.07 to 1.11) <.001
Baseline opioid use quartile (referent: First) Second 1.10 (1.08 to 1.13) <.001

Third 1.18 (1.15 to 1.22) <.001
Fourth 1.25 (1.22 to 1.28) <.001

Area poverty rate (referent <5%) 5% to <10% 0.99 (0.96 to 1.01) .28
10% to <20% 0.98 (0.96 to 1.01) .212
20% to 100% 0.98 (0.95 to 1.00) .098
Unknown 0.90 (0.88 to 0.93) <.001

a Logistic regression calculating odds of a patient undergoing an opioid taper at any point during the study period. CI ¼ confidence interval; OR ¼ odds ratio.

Table 3. Acute psychiatric or overdose hospitalizationsa

Variable Value OR (95% CI) P

Opioid tapering in past 3 months 1.01 (0.95 to 1.079) .677
Race (referent: White) Black 0.85 (0.69 to 1.04) .113

Other 0.93 (0.55 to 1.578) .791
Unknown 0.87 (0.42 to 1.84) .723

Months elapsed, scaled 1.21 (1.16 to 1.271) <.001
Any events prior to baseline period 9.53 (8.4 to 10.816) <.001
Sex (referent: male) Female 1.27 (1.13 to 1.421) <.001
Charlson comorbidity index (referent: 0) 1 1.03 (0.89 to 1.189) .684

�2 1.23 (1.08 to 1.4) .002
Age, y (referent: 66-70) 71-75 1.00 (0.88 to 1.138) .976

76-85 1.09 (0.95 to 1.255) .198
Older than 85 1.19 (0.93 to 1.515) .168

High-risk psychiatric diagnosis 2.33 (2.00 to 2.725) <.001
Precancer opioid prescription(s) 0.92 (0.81 to 1.055) .243
Patient baseline oral morphine equivalents 1.00 (1.00 to 1.00) .348
Area poverty rate (referent <5%) 5% to <10% 0.81 (0.67 to 0.97) .023

10% to <20% 0.74 (0.62 to 0.884) <.001
20% to 100% 0.74 (0.61 to 0.897) .002
Unknown 0.75 (0.61 to 0.92) .006

a Results of generalized estimating equation of odds of an acute psychiatric or overdose hospitalization. CI ¼ confidence interval; OR ¼ odds ratio.
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analogous to the general population (27). Interestingly, these 
patients with prior opioid use were slightly more likely to initiate 
a taper as compared with patients who initiated long-term 
opioids following cancer treatment.

An important limitation of the SEER-Medicare dataset is the 
age restriction to patients aged older than 65 years; data from 
SEER would suggest that this accounts for approximately half of 
cancer patients in the United States (13). Given that opioid use 
disorder is most prevalent in those aged 35-44 years (28), it is 
important that the findings of this study not be applied to 
younger cancer patients, and future work will need to explore 
opioid-related outcomes in the posttapering period in a younger 
cohort of cancer survivors. Additionally, this analysis would 
likely miss patients who died from opioid overdose who were not 
brought to a hospital or emergency room. Finally, because of the 
requirements of a baseline opioid prescription period, many 
patients were eliminated from the cohort; however, this also 
demonstrates that many patients prescribed opioids for treat
ment of cancer-related pain likely use these medications only 
transiently.

Overall, we found that psychiatric- and drug overdose–related 
events are rare in older cancer survivors and are driven by a 
small subset of patients often with a prior history of such events. 
In contrast to the general population of patients prescribed 
opioids chronically, the posttapering period is not associated 
with a higher risk of these events, even in patients with higher- 
risk psychiatric and other medical comorbidities. We conclude 
that concerns of future psychiatric or overdose complications 
necessitating emergent care or hospitalization associated with 
opioid tapering should not be a major consideration when deter
mining whether to initiate opioids for the management of cancer 
or cancer treatment–related acute pain in older patients. 
Physicians concerned about the risk of drug or psychiatric events 
in their patients should be aware of any such prior events in the 
past or the presence of psychiatric comorbid conditions that 
were found to be associated with decreased likelihood of initiat
ing an opioid taper in the future.
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