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P olicies addressing the US opioid crisis have been linked to 

reduced opioid use and overdose in the general popula-

tion.1 Studies have focused on problematic opioid use in 

individuals with chronic noncancer pain or prior substance use 

history and in other at-risk populations.1-3 Less is known about 

how the current opioid prescribing environment affects the 

use of opioids for appropriate pain treatment among patients 

with cancer.4

Balancing safe opioid use with sufficient pain relief continues to 

challenge patients with cancer and their care providers. Inadequate 

pain management influences health outcomes and quality of life 

in patients with cancer.5 More than half of these patients experi-

ence pain,6 and the likelihood of experiencing pain increases with 

cancer survival.7 The American Society of Clinical Oncology and 

American Cancer Society emphasize that most patients with cancer 

will require opioids during their treatment.8,9

Characterization of opioid use within evolving policy environ-

ments is a critical first step to understanding pain treatment for 

patients with cancer, yet current evidence is both limited and 

inconsistent with regard to opioid dose, duration, and predictors 

of utilization. Several studies have reported on opioid dose and 

duration in patients with cancer,10-12 with one study of Medicaid 

patients demonstrating that patients with cancer received more 

opioids than patients without cancer.12 In a study using the 

National Survey on Drug Use and Health, a higher rate of opioid 

use but a similar rate of opioid use disorder was observed among 

more recent cancer survivors compared with less recent cancer 

survivors and patients without cancer.13 Among commercially 

insured patients, cancer pain expression was not associated 

with increased opioid dose or duration compared with patients 

with noncancer chronic pain.10 These patients with cancer pain 

received lower mean (SD) total opioid days supplied than those 

with noncancer chronic pain (166.8 [340.3] and 190.1 [422.0] days, 

respectively).10 Finally, a study at a large cancer center reported a 

reduction in median morphine equivalent daily dose (MEDD) at 

the time of referral to outpatient palliative care from 78 mg to 40 

mg over a 6-year period.11
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ABSTRACT

OBJECTIVES: In an era of heightened opioid prescribing 
scrutiny, ensuring safe and adequate pain management 
is challenging. Understanding opioid use in patients with 
cancer can facilitate effective pain management regimens 
while minimizing safety concerns. This study characterized 
patterns of and factors associated with opioid use following 
a new cancer diagnosis.

STUDY DESIGN: Retrospective cohort study.

METHODS: Our study included patients with a new cancer 
diagnosis aged 18 to 64 years in IQVIA PharMetrics Plus 
2007-2013 who were continuously enrolled 12 months 
before receiving their cancer diagnosis and 24 months after. 
Study outcomes included opioid prevalence and measures 
of potentially high-risk opioid use (total days supplied, 
number of prescriptions, and morphine equivalent daily 
dose [MEDD]). Descriptive analyses and logistic regression 
were implemented.

RESULTS: Of 191,616 eligible individuals, 93,739 (48.9%) 
received opioid prescriptions; of these, 56,025 (59.8%) were 
new opioid users. Opioid users received 4.6 prescriptions 
on average, covering 65 total days with a mean MEDD of 
31.8 mg. Only 2387 (2.5%) patients received higher than 
recommended (≥ 90 mg) MEDD. Predictors of opioid use post 
cancer included prior opioid use, select comorbidities, use 
of nonopioid pain treatment adjuvants (muscle relaxants, 
sedative/hypnotics, anticonvulsants, antidepressants, and 
steroids), cancer site, and metastatic cancer.

CONCLUSIONS: Fewer than half of patients received 
opioids in the 2 years following cancer onset. Among 
users, we found a relatively small proportion of potentially 
problematic opioid use. Further research is warranted 
to assess the adequacy of cancer pain treatment and 
determinants of high-risk opioid use.
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Other limited research on factors influencing opioid receipt 

in patients with cancer corroborates those factors observed in 

populations without cancer, including age, race, sex, nonopioid pain 

treatment adjuvant use, and select comorbidities (eg, substance use 

disorder, psychiatric disorders, pain-related conditions).14-16 Despite 

known associations between pain intensity and advanced cancer 

staging,17 only 1 study incorporated cancer site in observational 

studies to predict long-term opioid use.16 This study characterized 

patterns of and factors associated with opioid use in commercially 

insured patients with newly diagnosed cancer.

METHODS
Study Design and Cohort

This retrospective cohort study included newly diagnosed cancer 

(excluding benign neoplasms, carcinoma in situ, and nonmelanoma 

skin cancer) in patients aged 18 to 64 years in IQVIA PharMetrics 

Plus data between January 1, 2007, and December 31, 2013, which 

represented at least 70% of patients with cancer younger than 

65 years in the United States.18 The index date was date of first cancer 

diagnosis after a 1-year washout, with continuous enrollment in 

medical and prescription plans for 12 months before receiving their 

cancer diagnosis and 24 months after.

Main Outcomes

Opioid use was estimated in the 24 months following cancer diagnosis 

with measures commonly used in claims analyses1: (1) any opioid use, 

and (2) among opioid users, total days supplied (intermittent use), 

number of prescriptions, and MEDD (quantity supplied × conversion 

factor / total days supplied). High-risk opioid use was assessed using 

MEDDs of 50 mg or greater, 90 mg or greater, and 120 mg or greater.19

Baseline Predictors

Baseline covariates, selected based on prior literature,1,17,19 were 

measured 12 months preindex. These included opioid receipt; 

nonopioid pain treatment adjuvant use (muscle relaxants, sedative/

hypnotics, anticonvulsants, antidepressants, and steroids); cancer 

site by International Classification of Diseases, Ninth Revision, Clinical 

Modification (ICD-9-CM) codes; metastasis of cancer (ICD-9-CM 

codes 196.xx-198.xx)20; age; sex; region; and comorbidities.

Statistical Analyses
Frequency (percentage) and mean (SD) are used 

to describe baseline characteristics and patterns 

of opioid use. Multivariable logistic regression 

identified factors associated with opioid receipt 

post cancer diagnosis. The final model was 

selected based on factors’ statistical significance 

(95% CIs) and C statistics. The University of 

Maryland Baltimore Institutional Review Board 

approved this study as an exempt protocol.

RESULTS
Among 191,616 eligible patients with cancer, 93,739 (48.9%) received 

opioids post index; of these, 56,025 (59.6%) were new users.

Opioid users were more likely to be older, female, and in the 

South. Compared with nonusers, opioid users had significantly 

higher baseline comorbidities, pain treatment adjuvant use, and 

metastasis of cancer (Table 1).

During follow-up, opioid users received, on average, 4.6 opioid 

prescriptions, 65 total days supplied, and a MEDD of 31.8 mg. One 

in 10 patients (10.3%) exceeded a MEDD of 50 mg and 2387 (2.5%) 

exceeded a MEDD of 90 mg; only 834 (0.9%) exceeded a MEDD of 

120 mg. Among opioid users, 11,103 (11.8%) received at least 90 days’ 

supply; 7473 (7.9%) received at least 180 days (Table 2).

Baseline predictors of opioid use included baseline opioid use 

(odds ratio [OR], 2.46; 95% CI, 2.40-2.51), muscle relaxant use (OR, 1.64; 

95% CI, 1.57-1.71), metastatic cancer (OR, 2.47; 95% CI, 2.07-2.96), and 

select cancer sites (breast [OR, 2.0; 95% CI, 1.75-2.29]; gynecological 

[OR, 1.77; 95% CI, 1.54-2.04]; and head and neck [OR, 1.51; 95% CI, 

1.32-1.71]). Pain-related comorbidities associated with increased 

opioid use included asthma, chronic obstructive pulmonary disease, 

arthritis, chronic pain, chronic kidney disease, liver diseases, and 

smoking disorder. Psychiatric disorders, osteoporosis, and bone 

and soft tissue cancers predicted lower opioid use (Table 3).

DISCUSSION
To the best of our knowledge, this is one of the few large observational 

studies reporting opioid use following new cancer diagnosis. Our 

findings indicate that cancer site and progression are among the 

strongest predictors of opioid receipt in addition to predictors 

observed in noncancer populations (eg, age, sex, prior opioid use, 

nonopioid pain treatment adjuvant use, pain-related comorbidities). 

This is similar to prior literature from Barbera et al, who found 

that prior and continuous opioid use were the strongest predictors 

of opioid use 5 years post cancer survivorship.16 We focus on the 

assessment of long-term opioid utilization and overuse (24 months) 

because these measures are predictors of increased opioid-related 

adverse effects.21 Our findings also echo those of Barbera et al in 

that relatively few patients with cancer use opioids long term and 

that cancer site is a strong predictor of these outcomes.16

TAKEAWAY POINTS

 › Published evidence on prevalent and new use of opioids in commercially insured patients 
with cancer remains limited.

 › This research found that almost half (48.9%) of 191,616 commercially insured patients with 
a new cancer diagnosis received opioid prescriptions, and about 60% were new opioid users.

 › A small percentage (2.5%) of opioid users had a high morphine equivalent daily dose (≥ 90 mg).

 › The strongest baseline predictors of opioid prescriptions following cancer diagnosis were 
prior opioid use, nonopioid pain treatment adjuvant use, cancer sites, metastatic cancer, 
and select comorbidities.
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TABLE 1. Baseline Characteristics of Patients With Newly Diagnosed Cancer, 2007-2013 (N = 191,616)a

Variables

All Non–opioid users Opioid users

N = 191,616 n = 97,877 n = 93,739

Age in years

18-34 28,759 (15.0) 16,507 (16.9) 12,252 (13.1)

35-44 34,745 (18.1) 18,356 (18.8) 16,389 (17.5)

45-54 59,190 (30.9) 29,617 (30.3) 29,573 (31.5)

55-64 68,922 (36.0) 33,397 (34.1) 35,525 (37.9)

Female 112,211 (59.1) 56,104 (57.3) 57,107 (60.9)

Region

East 41,205 (21.5) 22,192 (22.6) 19,076 (20.4)

Midwest 55,663 (29.1) 30,445 (31.1) 25,218 (26.9)

South 74,255 (38.8) 34,898 (35.7) 39,357 (42.0)

West 20,492 (10.7) 10,404 (10.6) 10,088 (10.8)

Comorbidities

Asthma 10,065 (5.3) 3998 (4.1) 6067 (6.5)

COPD 7836 (4.1) 2703 (2.8) 5133 (5.5)

Cardiovascular diseasesb 77,514 (40.5) 34,685 (35.4) 42,829 (45.7)

Rheumatoid arthritis/osteoarthritis 20,299 (10.6) 6958 (7.1) 13,341 (14.2)

Chronic pain 12,849 (6.7) 4656 (4.8) 8193 (8.7)

Osteoporosis 4377 (2.3) 2055 (2.1) 2322 (2.5)

Chronic kidney disease 4208 (2.2) 1442 (1.5) 2766 (3.0)

Liver diseasesc 5025 (2.6) 1803 (1.8) 3222 (3.4)

Psychiatric disordersd 27,312 (14.3) 10,996 (11.2) 16,316 (17.4)

Substance use disorder 1018 (0.5) 302 (0.3) 716 (0.8)

Smoking disorder 7456 (3.9) 2370 (2.4) 5086 (5.4)

Baseline medication use

Opioids 53,690 (28.0) 15,979 (16.3) 37,711 (40.2)

Sedatives/hypnotics 29,972 (15.6) 9620 (9.8) 20,352 (21.7)

Muscle relaxants 16,052 (8.4) 4230 (4.3) 11,822 (12.6)

Anticonvulsants 12,299 (6.4) 3425 (3.5) 8874 (9.5)

Antidepressants 34,413 (18.0) 12,107 (12.4) 22,306 (23.8)

Steroids 25,355 (13.2) 8663 (8.9) 16,692 (17.8)

Metastasis 871 (0.5) 196 (0.2) 675 (0.7)

Cancer types

Bone and soft tissues 131,216 (68.5) 74,742 (76.4) 56,474 (60.2)

Noncolon gastrointestinal 13,758 (7.2) 5421 (5.5) 8337 (8.9)

Breast 9012 (4.7) 2829 (2.9) 6183 (6.6)

Prostate 6475 (3.4) 2723 (2.8) 3752 (4.0)

Urinary 5785 (3.0) 2062 (2.1) 3723 (4.0)

Colon 5558 (2.9) 2237 (2.3) 3321 (3.5)

Endocrine 5320 (2.8) 2071 (2.1) 3249 (3.5)

Gynecological 4195 (2.2) 1376 (1.4) 2819 (3.0)

Head and neck 2449 (1.3) 773 (0.8) 1676 (1.8)

Melanoma 2446 (1.3) 1097 (1.1) 1349 (1.4)

Brain 2165 (1.1) 897 (0.9) 1268 (1.4)

Lung/pleura/mediastinum 1849 (1.0) 585 (0.6) 1264 (1.3)

Testes/male GU 946 (0.5) 404 (0.4) 542 (0.6)

Nonspecific sites 7468 (3.9) 3417 (3.5) 4051 (4.3)

COPD, chronic obstructive pulmonary disease; GU, genitourinary.
aAll values are presented as n (%), and all P values comparing opioid users vs non–opioid users are less than .01.
bHeart failure, atrial fibrillation, myocardial infarction, stroke, ischemic heart disease, hypertension, and hyperlipidemia.
cCirrhosis, hepatitis, and other chronic liver diseases.
dDepression, anxiety, bipolar disorders, attention-deficit/hyperactive disorders, and schizophrenia.
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We found a small proportion (2.5%) of patients with cancer with 

excessive opioid use in the 2 years post cancer diagnosis. Our finding 

that fewer than 3 in 100 opioid users had a MEDD of at least 90 mg 

indicates that overprescribing may not be a considerable concern 

in this population. In our study, number of opioid prescriptions, 

total days supplied, and MEDD were lower than findings in another 

study using commercial claims data,10 an inconsistency possibly 

due to differences in study design, follow-up time, and sociode-

mographics (eg, age, sex, geography). Also, opioid use in our study 

(49%) is slightly lower than the prevalence of pain in patients with 

cancer in a pooled analysis of global studies including all cancer 

sites and progression severity (53%; 95% CI, 43%-63%).6 Combined 

with findings of a small proportion of patients with high opioid 

dose and duration, our results warrant further investigation of the 

potential undertreatment of pain and the determinants of high-risk 

opioid use among patients with cancer.

Previous literature has demonstrated reductions of opioid 

prescriptions and overdoses in general and noncancer pain popula-

tions associated with rigorous opioid prescribing policies.1 There is 

considerable focus on reducing opioid utilization among younger 

adults, those with substance use histories, and other populations 

perceived to be most at risk of experiencing adverse events or those 

without a clinical need.1 Despite real or perceived exemption for 

patients with cancer from many opioid reduction policies, including 

the CDC opioid prescribing guidelines, patients with cancer are likely 

affected by unintended spillover effects of these initiatives,4 which 

may limit opioid access and lead to subsequent pain undertreatment. 

Also, policies that restrict opioid prescriptions may increase illicit 

drug use, especially among high-risk users. Examining specific effects 

of opioid policies on patients with cancer is beyond the scope of this 

study but warrants further investigation. Results indicate the need 

for individualized assessment and treatment of pain with opioids for 

patients with cancer in clinical practice, a challenging goal given the 

heightened prescribing scrutiny prompted by the opioid epidemic.

Limitations

Our findings are generalizable to patients who survive at least 24 

months following cancer diagnosis. Claims data lack individualized 

report of pain and critical variables for use in risk factor models 

such as cancer stage, which makes assessment of pain manage-

ment adequacy difficult. We accounted for advanced disease using 

ICD-9-CM codes for metastatic cancer. 

TABLE 2. Patterns of Opioid Use During 24 Months Post Cancer 
Diagnosis (N = 191,616)

Measures Estimates

Any use, n (%) 93,739 (48.9)

New use, n (%) 56,025 (29.2)

Number of prescriptions

Mean (SD) 4.6 (8.5)

Median (IQR) 2.0 (3.0)

Total days supplied

Mean (SD) 65.3 (194.0)

Median (IQR) 10.0 (23.0)

MEDD in mg

Mean (SD) 31.8 (1711.0)

Median (IQR) 9.0 (22.4)

Opioid users with high MEDD, n (%)

≥ 50 mg 9696 (10.3%)

≥ 90 mg 2387 (2.5%)

≥ 120 mg 834 (0.9%)

Opioid users with high total days supplied, n (%)

≥ 60 days 13,989 (15.9%)

≥ 90 days 11,103 (11.8%)

≥ 180 days 7473 (7.9%)

MEDD, morphine equivalent daily dose.

TABLE 3. Factors Associated With Opioid Use Within 24 Months 
Following Cancer Diagnosis

Predictors
Unadjusted OR 

(95% CI)

Adjusted OR 
(95% CI)

C statistic = 0.70

Age in years

18-34 Reference Reference

35-44 1.20 (1.16-1.24) 1.01 (0.98-1.05)

45-54 1.34 (1.31-1.38) 1.03 (1.00-1.97)*

55-64 1.44 (1.39-1.47) 0.98 (0.95-1.02)

Male vs female 0.86 (0.85-0.88) 0.96 (0.94-0.98)*

Regions

East 0.89 (0.86-0.92) 0.84 (0.81-0.87)*

Midwest 0.86 (0.83-0.88) 0.85 (0.82-0.88)*

South 1.16 (1.13-1.20) 1.12 (1.08-1.16)*

West Reference Reference

Comorbidities

Asthma 1.63 (1.56-1.69) 1.12 (1.07-1.17)*

COPD 2.04 (1.95-2.14) 1.14 (1.08-1.20)*

Cardiovascular diseasesa 1.53 (1.51-1.56) 1.18 (1.15-1.20)*

Rheumatoid arthritis/
osteoarthritis

2.17 (2.10-2.24) 1.35 (1.31-1.40)*

Chronic pain 1.92 (1.85-1.98) 1.16 (1.11-1.20)*

Osteoporosis 1.18 (1.15-1.26) 0.87 (0.81-0.93)*

Chronic kidney disease 2.03 (1.91-2.17) 1.18 (1.11-1.28)*

Liver diseasesb 1.89 (1.79-2.01) 1.16 (1.09-1.24)*

Psychiatric disordersc 1.67 (1.62-1.71) 0.96 (0.93-0.99)

Substance use disorder 2.49 (2.17-2.84) 1.04 (0.89-1.21)

Smoking disorder 2.31 (2.20-2.43) 1.46 (1.39-1.55)*

(continued)
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CONCLUSIONS
Our study found that 49% of patients with new cancer used 

opioids during a 2-year follow-up period, with only 2.5% exceeding 

potentially problematic dosage levels. Opioid use was associ-

ated with prior opioid use, nonopioid pain treatment adjuvant 

use, cancer sites, metastatic cancer, and select comorbidities. 

Current policies to reduce inappropriate opioid prescribing may 

unintentionally affect pain management or increase illicit drug use 

in patients with cancer. Future research is needed to assess pain 

treatment adequacy, congruence with current opioid prescribing 

guidelines, and impacts of opioid policies on patient-centered 

cancer pain treatment. n
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TABLE 3. (Continued) Factors Associated With Opioid Use Within 
24 Months Following Cancer Diagnosis

Predictors
Unadjusted OR 

(95% CI)

Adjusted OR 
(95% CI)

C statistic = 0.70

Baseline medication use

Opioids 3.45 (3.38-3.52) 2.46 (2.40-2.51)*

Sedatives/hypnotics 2.54 (2.48-2.61) 1.49 (1.44-1.53)*

Muscle relaxants 3.19 (3.08-3.31) 1.64 (1.57-1.71)*

Anticonvulsants 2.88 (2.77-3.00) 1.33 (1.27-1.39)*

Antidepressants 2.21 (2.16-2.27) 1.52 (1.47-1.56)*

Steroids 2.23 (2.17-2.29) 1.42 (1.38-1.46)*

Metastasis 3.62 (3.08-4.24) 2.47 (2.07-2.96)*

Cancer types

Colon 1.57 (1.49-1.66) 1.04 (0.97-1.12)

Endocrine 1.66 (1.57-1.76) 1.27 (1.11-1.46)*

Gynecological 2.17 (2.04-2.32) 1.77 (1.54-2.04)*

Head and neck 2.29 (2.10-2.49) 1.51 (1.32-1.71)*

Testes/male GU 1.40 (1.23-1.59) 1.39 (1.16-1.67)*

Bone and soft tissues 0.47 (0.46-0.48) 0.92 (0.89-0.94)*

Brain 1.48 (1.36-1.62) 1.09 (0.93-1.27)

Breast 2.37 (2.27-2.48) 2.00 (1.75-2.29)*

Lung/pleura/mediastinum 2.27 (2.06-2.51) 1.17 (1.02-1.34)*

Melanoma 1.29 (1.19-1.39) 1.18 (1.02-1.37)*

Noncolon gastrointestinal 1.67 (1.61-1.73) 1.25 (1.09-1.34)*

Prostate 1.46 (1.39-1.53) 1.30 (1.14-1.49)*

Urinary 1.92 (1.82-2.03) 1.47 (1.28-1.68)*

Nonspecific sites 1.25 (1.19-1.31) 1.01 (0.88-1.14)

COPD, chronic obstructive pulmonary disease; GU, genitourinary; OR, odds ratio.

*P < .05.
aHeart failure, atrial fibrillation, myocardial infarction, stroke, ischemic heart 
disease, hypertension, and hyperlipidemia.
bCirrhosis, hepatitis, and other chronic liver diseases.
cDepression, anxiety, bipolar disorders, attention-deficit/hyperactive disor-
ders, and schizophrenia.


