
Background: Long-term opioid therapy was prescribed with increasing frequency over the past 
decade. However, factors surrounding long-term use of opioids in older adults remains poorly 
understood, probably because older people are not at the center stage of the national opioid crisis.

Objectives: To estimate the annual utilization and trends in long-term opioid use among older 
adults in the United States. 

Study Design: Retrospective cohort study.

Setting: Data from Medicare-enrolled older adults.

Methods: This study utilized a nationally representative sample of Medicare administrative claims 
data from the years 2012 to 2016 containing records of health care services for more than 2.3 
million Medicare beneficiaries each year. Medicare beneficiaries who were 65 years of age or older 
and who were enrolled in Medicare Parts A, B, and D, but not Part C, for at least 10 months in 
a year were included in the study. We measured annual utilization and trends in new long-term 
opioid use episodes over 4 years (2013–2016). We examined claims records for the demographic 
characteristics of the eligible individuals and for the presence of chronic non-cancer pain (CNCP), 
cancer, and other comorbidities.

Results: From 2013 to 2016, administrative claims of approximately 2.3 million elderly Medicare 
beneficiaries were analyzed in each year with a majority of them being women (~56%) and white 
(~82%) with a mean age of approximately 75 years. The proportion of all eligible beneficiaries with 
at least one new opioid prescription increased from 6.64% in 2013, peaked at 10.32% in 2015, 
and then decreased to 8.14% in 2016. The proportion of individuals with long-term opioid use 
among those with a new opioid prescription was 12.40% in 2013 and 10.20% in 2016. Among 
new long-term opioid users, the proportion of beneficiaries with a cancer diagnosis during the 
study years increased from 13.30% in 2013 to 15.67% in 2016, and the proportion with CNCP 
decreased from 30.25% in 2013 to 27.36% in 2016. Across all years, long-term opioid use was 
consistently high in the Southern states followed by the Midwest region.

Limitations: This study used Medicare fee-for-service administrative claims data to capture 
prescription fill patterns, which do not allow for the capture of individuals enrolled in Medicare 
Advantage plans, cash prescriptions, or for the evaluation of appropriateness of prescribing, or the 
actual use of medication. This study only examined long-term use episodes among patients who 
were defined as opioid-naive. Finally, estimates captured for 2016 could only utilize data from 9 
months of the year to capture 90-day long-term-use episodes.

Conclusions: Using a national sample of elderly Medicare beneficiaries, we observed that from 
2013 to 2016 the use of new prescription opioids increased from 2013 to 2014 and peaked in 
2015. The use of new long-term prescription opioids peaked in 2014 and started to decrease from 
2015 and 2016. Future research needs to evaluate the impact of the changes in new and long-
term prescription opioid use on population health outcomes. 
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TThe prevalence of chronic pain increases with 
age (1). According to the 2011 National Health 
and Aging Trends Study, 52.9% of older adults 

reported burdensome pain in the last month and 
pain was strongly associated with decreased physical 
function (2). The management of chronic pain in older 
adults is complicated by the aging-related decline in 
cognitive function, changes in pharmacodynamics, and 
the presence of multiple comorbid conditions, resulting 
in under- or overtreated pain in this population 
and increasing the risk for therapeutic failure and 
adverse drug events (3). Pain treatments, particularly 
pharmacologic pain management with opioids, are 
often associated with health risks (4,5). For example, 
patients using opioids are more like to experience 
constipation, cognitive impairment, falls, and respiratory 
depression; especially among older patients who are 
more likely to use more prescription medications than 
younger adults, leading to more drug–drug interactions 
with opioids (4-8). However, commonly used alternatives 
to opioids such as nonsteroidal anti-inflammatory drugs 
are associated with increased risk of gastrointestinal, 
cardiovascular, and hematologic adverse effects leading 
to difficult choices in pain management for older 
adults (9). Over the past 2 decades, the use of opioids 
and opioid-related drug overdose events among adults 
of any age have become a national crisis (10), but the 
factors surrounding long-term use of opioids in older 
adults remains poorly understood, probably because 
older people are not at the center stage of this crisis 
(10). However, older adults are not resistant to the 
national epidemic. Historical data from 1997 to 2005 
have shown that long-term opioid use increased for all 
ages and gender with chronic non-cancer pain (CNCP), 
and older women had the highest rate of long-term 
opioid use with a prevalence of 8% to 9% in 2005 (11). 
A more recent study using the National Ambulatory 
and National Hospital Ambulatory Medical Care Survey 
data showed that opioid use among older adults visiting 
clinics increased from 4.1% in 1999 to 9.0% in 2010 
(12), but no information was presented as to how many 
were long-term opioid uses. Understanding the current 
utilization patterns and trends in the long-term use of 
opioids among older adults can help provide benchmark 
data and identify areas for improvement in chronic 
pain management among older adults. To fill the gap 
in knowledge, we examined 2012 to 2016 five percent 
national sample of Medicare administrative claims data 
containing information on health services utilization 
for more than 2.3 million Medicare beneficiaries and 

estimated the annual utilization and trends in long-term 
opioid use among older adults in the United States.

Methods

Data Source
The 2012 to 2016 five percent national sample 

of Medicare administrative claims data were used for 
this study. The use of research identifiable files was 
approved by the Centers for Medicare and Medicaid 
Services (CMS) under a data use agreement (DUA# 
RSCH-2018-52319) and by the institutional review 
board (protocol #18-069) at the University of Missis-
sippi. Administrative claims for services to more than 
2.3 million Medicare beneficiaries in each year of data 
including all inpatient, outpatient, and hospice facili-
ties were available along with prescription fill records. 
Beneficiary demographic and enrollment information 
was obtained from a Beneficiary Summary file. All 
claims were linked through an encrypted unique ben-
eficiary identification number. 

Study Population
The number of individuals enrolled in any Medicare 

plans ranged from 52.43 million in 2013 to 56.98 mil-
lion in 2016. Of these, roughly two-thirds of individuals 
were enrolled in original Medicare, and the number of 
individuals enrolled in a standalone prescription drug 
plan (Part D) ranged from 22.66 million in 2013 to 24.83 
million in 2016 (13). We used the 5% national sample 
database provided by CMS, which contained at least 2.3 
million enrollees for each study year. Individuals from 
this dataset were included in our study when they were 
65 years of age or older and enrolled in Medicare Parts 
A, B, and D for at least 10 months in a year. Individuals 
enrolled in Medicare Advantage plans during any part 
of the year were excluded from the study because not 
all of their medical and pharmacy claims were available 
in the data. After applying the inclusion and exclusion 
criteria, the eligible population for the study ranged 
from 854,283 in 2013 to 920,473 in 2016.

Study Measures
The key variable of interest in this study is the pres-

ence of a new long-term opioid use episode among older 
adults. All prescription claims for opioid medications, 
both new prescriptions and refills, were identified from 
Medicare Part D prescription event file for each year using 
the appropriate National Drug Code identifiers. The ge-
neric names and summary statistics of dosages (calculated 
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as morphine milligram equivalents [14]) of all opioids 
identified in this study can be found in the Appendix. 
New long-term opioid episodes were measured for each 
calendar year from 2013 to 2016. Informed by literature 
(15), a long-term opioid episode was operationalized as 
having 3 or more pharmacy claims for opioid medications 
with a cumulative 45 days of opioid supply during any 90-
day period in this study (16). A long-term opioid episode 
was identified as “new” when the first prescription fill 
of the episode was preceded by 90 days with no opioid 
prescription fills. Figure 1 depicts the study cohort selec-
tion for measuring long-term opioid therapy. For each 
year, annual long-term opioid use was estimated based 
on all prescriptions filled by eligible individuals during the 
calendar year. The 90 days after each prescription, which 
sometimes extended into the next calendar year, was 
also examined to identify long-term therapy. Due to data 
availability, utilization estimates for 2016 were obtained 
using data up to September 30, 2016. 

Each eligible individual’s underlying pain conditions 
were identified during the 6 months before the index 
date of each episode using the International Classification 
of Diseases, 9th or 10th Revision, Clinical Modification 
(ICD-9-CM or ICD-10-CM) diagnosis codes in the medical 
claims obtained from all inpatient and outpatient files. 
To qualify as a new long-term opioid episode as being 

cancer-related, the individual must have at least one can-
cer diagnosis in the 6 months before the index date. The 
inclusion of CNCP conditions was informed by literature 
(17-23). The list of CNCP conditions is available on request. 
Based on the underlying diseases, each new long-term 
opioid therapy episode was categorized as related to 
cancer pain, CNCP, both cancer and CNCP, or as having 
no identifiable pain conditions available in the database. 

Data Analyses
All analyses were performed with SAS version 

9.4 (SAS Inc, Cary, NC). All descriptive characteristics 
were presented for each year in the study period to 
accurately present trends. To adequately capture geo-
graphic variations in long-term opioid use among older 
adults and its trend, Geographic Information Systems 
was used to overlay long-term opioid use results on a 
map of the United States. SAS command PROC GMAP 
was used to achieve this purpose. 

Results

From 2013 to 2016, records for approximately 2.4 
million elderly Medicare beneficiaries were found in 
each year with a majority of them being women (~56%) 
and white (~82%) with a mean age of approximately 
75 years (Table 1). Approximately 35.5% of all benefi-

Fig. 1. Measurement of  new long-term opioid episode in each year of  utilization.

Table 1. Baseline characteristics of  all Medicare beneficiaries from 5% Medicare administrative claims by year, 2013 to 2016.

Characteristics
2013

(n = 2,304,232)
2014

(n = 2,402,416)
2015

(n = 2,483,878)
2016*

(n = 2,572,303)
Age mean (SD) 74.97 (8.08) 74.80 (8.03) 74.73 (7.98) 74.65 (7.93)

Gender

Female 1,285,138 (55.77%) 1,342,453 (55.88%) 1,385,800 (55.79%) 1,434,283 (55.76%)

Race

White 1,922,540 (83.44%) 1,991,833 (82.91%) 2,045,673 (82.36%) 2,105,947 (81.87%)

African American 197,844 (8.59%) 208,431 (8.68%) 218,324 (8.79%) 228,268 (8.87%)

Other 183,848 (7.98%) 202,152 (8.41%) 219,881 (8.85%) 238,088 (9.26%)

Abbreviations: SD, standard deviation. 
*Estimates for the year 2016 were calculated using 5% National Medicare data from January 1 through September 30, 2016.
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ciaries met the continuous enrollment criteria for each 
calendar year and were included in the denominator. 
Table 2 reports the annual opioid prescribing patterns 
for each year from 2013 to 2016. During this period, 
the proportion of all eligible beneficiaries with at least 
one new opioid prescription increased from 6.64% in 
2013, peaked at 10.32% in 2015, and then decreased 
to 8.14% in 2016. The proportion of all eligible Medi-
care beneficiaries who had a new long-term opioid use 
episode was 0.82% (n = 6,738 out of 818,701 eligible in-
dividuals) in 2013 and 0.83% (n = 7,639 out of 920,473 
eligible individuals) in 2016, with a high of 1.18% (n 
= 10,121 out of 854,283 eligible individuals) in 2014. 
Among all eligible Medicare beneficiaries with at least 
one new opioid prescription, 6,738 (12.40%) had at 
least one new long-term opioid use in 2013, 10,121 
(12.80%) in 2014, 8,829 (9.65%) in 2015, and 7,639 
(10.20%) in 2016. Because some individuals may have 
more than one new long-term episode in a given year, 
this analysis was repeated at the event level and iden-
tified 6,837 unique long-term episodes in 2013, and 
7,727 new long-term opioid episodes were identified 

in 2016. Further analyses at the event level show that 
of the 67,717 new opioid prescriptions dispensed to 
eligible Medicare beneficiaries in 2013, 10.10% (6,837) 
resulted in long-term episodes. By 2016, this number 
decreased to 8.67% of the 89,136 new opioid prescrip-
tions during the first 9 months in that year.

Characteristics of Beneficiaries with New 
Opioid Use

The characteristics of Medicare beneficiaries who 
had at least one new opioid prescription during each 
study year is shown in Table 3. From 2013 to 2016, be-
tween 54,335 to 91,531 elderly Medicare beneficiaries 
received at least one new opioid prescription each 
year. Most of the beneficiaries were women (61.76%–
67.40%), over 90% of them were white, with a mean 
age of approximately 76 years old. Overall, among 
eligible beneficiaries with at least one new opioid pre-
scription, approximately 17% had cancer and approxi-
mately 9% had both cancer and CNCP for each year in 
the study period. The proportion of individuals with 
CNCP among eligible beneficiaries with at least one new 
opioid prescription decreased from 25.63% in 2013 to 
20.74% in 2016. When analyses were conducted at the 
event level, on average, each individual accounted for 
between 1.25 (67,717 new opioid prescriptions among 
54,335 unique beneficiaries) and 1.19 (89,316 new 
prescriptions among 74,881 unique beneficiaries) new 
opioid prescriptions during the study year, in 2013 and 
2016, respectively. The characteristics of all new opioid 
prescriptions at the event level are provided in Table 4.

Beneficiaries with New Long-Term Opioid Use 
Episodes

Table 5 presents the demographic and clinical 
characteristics of eligible Medicare beneficiaries with 
new long-term opioid use episodes for each calendar 
year from 2013 to 2016. Across all the study years, a 
majority of the long-term opioid users were women 
(~65%–69%), white (~92%), and had a mean age of 
approximately 76 years. In 2013, 13.30% of long-term 
opioid users were identified as having cancer, and 
this number increased to 15.67% in 2016. In contrast, 
the percentage of long-term opioid users with CNCP 
decreased from 30.25% in 2013 to 27.36% in 2016. 
Similarly, a decrease in the percentage of long-term 
opioid users with both cancer and CNCP was seen over 
the study period (10.76% in 2013 to 9.75% in 2016). 
Characteristics of all the long-term episodes at the 
event level are provided in Table 6.

Table 2. Annual opioid use among Medicare beneficiaries by 
year, 2013 to 2016.

Population 2013 2014 2015 2016§

Eligible 
beneficiaries* 818,701 854,283 887,083 920,473 

Eligible 
beneficiaries 
with new opioid 
prescription†

54,355 
(6.64%)

79,045 
(9.25%)

91,531 
(10.32%)

74,881 
(8.14%)

No. of new opioid 
prescriptions 67,717 99,540 118,424 89,136

Eligible 
beneficiaries with 
new long-term 
opioid episode‡

6,738 
(12.40%)

10,121 
(12.80%)

8,829 
(9.65%)

7,639 
(10.20%)

No. of new 
long-term opioid 
episodes

6,837 10,320 8,970 7,727

*Refers to all beneficiaries with at least 10 months eligibility.
†Refers to all eligible beneficiaries who have at least one opioid Rx. 
The percentage of eligible beneficiaries with at least one opioid Rx is 
obtained using the number of beneficiaries with at least 10 months 
eligibility as the denominator.
‡Refers to patients who were new long-term opioid users. The per-
centage of new long-term opioid users is obtained using the number 
of eligible beneficiaries with at least one opioid Rx as the denominator. 
§Estimates for the year 2016 were calculated using 5% National Medi-
care data from January 1 through September 30, 2016.
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Table 3. Characteristics of  eligible Medicare beneficiaries with new opioid use by underlying conditions, 2013 to 2016.

Characteristics 2013 (n = 54,355) 2014 (n = 79,045) 2015 (n = 91,531) 2016* (n = 74,881)
Age mean (SD) 76.18 (7.63) 75.89 (7.52) 75.66 (7.40) 75.68 (7.63)

Gender

Female 36,090 (66.40%) 50,417 (63.78%) 56,957 (62.23%) 46,264 (61.78%)

Race

White 49,985 (91.96%) 72,303 (91.47%) 83,535 (91.26%) 68,227 (91.11%)

African American 3,192 (5.87%) 4,776 (6.04%) 5,476 (5.98%) 4,477 (5.98%)

Other 1,178 (2.17%) 1,966 (2.49%) 2,520 (2.75%) 2,177 (2.91%)

Region

South 22,260 (40.95%) 33,376 (42.22%) 40,120 (43.83%) 33,283 (44.45%)

Midwest 15,079 (27.74%) 20,895 (26.43%) 22,624 (24.72%) 18,201 (24.31%)

West 8,000 (14.72%) 12,716 (16.09%) 15,233 (16.64%) 12,715 (16.98%)

Northeast 9,016 (16.59%) 12,058 (15.25%) 13,554 (14.81%) 10,682 (14.27%)

LIS enrollment

Yes 5,260 (9.68%) 6,254 (7.91%) 6,252 (6.83%) 4,851 (6.48%)

Cancer 9,232 (17.0%) 14,123 (17.87%) 17,007 (18.58%) 14,101 (18.83%)

CNCP 13,932 (25.63%) 19,049 (24.10%) 21,626 (23.63%) 15,528 (20.74%)

Cancer and CNCP 5,198 (9.56%) 7,302 (9.24%) 8,611 (9.41%) 5,947 (7.94%)

No Cancer/CNCP/Cancer 
& CNCP 25,993 (47.82%) 38,571 (48.80%) 44,287 (48.38%) 39,305 (52.49%)

Abbreviations: CNCP, chronic non-cancer pain; LIS, low income status; SD, standard deviation.
*Estimates for the year 2016 were calculated using 5% National Medicare data from January 1 through September 30, 2016.

Table 4. Baseline characteristics of  eligible Medicare beneficiaries with new opioid use event by year, 2013 to 2016.

Characteristics 2013 (n = 67,717) 2014 (n = 99,540) 2015 (n = 118,424) 2016* (n = 89,136)
Age mean (SD) 76.22 (7.61) 75.95 (7.50%) 75.72 (7.37) 75.74 (7.32)

Gender

Female 45,295 (66.89%) 64,181 (64.48%) 74,358 (62.79%) 53,339 (62.08%)

Race

White 62,322 (92.03%) 91,124 (91.55%) 108,115 (91.29%) 81,189 (91.08%)

African American 3,935 (5.81%) 6,030 (6.06%) 7,161 (6.05%) 5,372 (6.03%)

Other 1,460 (2.16%) 2,386 (2.40%) 3,148 (2.66%) 2,575 (2.89%)

Region

South 27,860 (41.14%) 41,965 (42.16%) 51,915 (43.84%) 39,659 (44.49%)

Midwest 18,744 (27.68%) 26,602 (26.72%) 29,415 (24.84%) 21,725 (24.37%)

West 9,921 (14.65%) 15,901 (15.97%) 19,716 (16.65%) 15,174 (17.02%)

Northeast 11,192 (16.53%) 15,072 (15.14%) 17,378 (14.67%) 12,578 (14.11%)

LIS enrollment

Yes 6,447 (9.52%) 7,650 (7.69%) 7,938 (6.70%) 5,752 (6.45%)

Cancer 11,397 (16.83%) 17,530 (17.61%) 21,603 (18.24%) 16,614 (18.64%)

CNCP 15,741 (23.25%) 21,761 (21.86%) 25,049 (21.15%) 16,799 (18.85%)

Cancer and CNCP 5,506 (8.13%) 7,781 (7.82%) 9,193 (7.76%) 6,161 (6.91%)

No Cancer/CNCP/Cancer 
& CNCP 35,073 (51.79%) 52,468 (52.71%) 62,579 (52.84%) 49,562 (55.60%)

Abbreviations: CNCP, chronic non-cancer pain; LIS, low income status; SD, standard deviation.
*Estimates for the year 2016 were calculated using 5% National Medicare data from January 1 through September 30, 2016.
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Characteristics 2013 (n = 6,837) 2014 (n = 10,320) 2015 (n = 8,970) 2016* (n = 7,727)

Age mean (SD) 76.67 (8.02) 76.22 (7.78) 76.28 (7.83) 76.37 (7.84)

Gender

Female 4,734 (69.24%) 6,932 (67.17) 5,988 (66.76%) 5,050 (65.36%)

Race

White 6,352 (92.91%) 9,533 (92.37%) 8,222 (91.66%) 7,064 (91.42%)

African American 348 (5.09%) 576 (5.58%) 534 (5.95%) 468 (6.06%)

Other 137 (2.00%) 211 (2.04%) 214 (2.39%) 195 (2.52%)

Region

South 2,852 (41.71%) 4,513 (43.73%) 3,959 (44.14%) 3,481 (45.05%)

Midwest 1,890 (27.64%) 2,765 (26.79%) 2,319 (25.85%) 1,966 (25.44%)

West 1,049 (15.34%) 1,648 (15.97%) 1,389 (15.48%) 1,242 (16.07%)

Northeast 1,046 (15.30%) 1,394 (13.51%) 1,303 (14.53%) 1,038 (13.43%)

LIS enrollment

Yes 1,011 (14.79%) 1,290 (12.50%) 1,021(11.38%) 823 (10.65%)

Cancer 910 (13.31%) 1,508 (14.61%) 1,429 (15.93%) 1,225 (15.85%)

CNCP 1,922 (28.11%) 2,704 (26.20%) 2,398 (26.73%) 1,993 (25.79%)

Cancer and CNCP 671 (9.81%) 865 (8.38%) 847 (9.44%) 701 (9.07%)

No Cancer/CNCP/Cancer 
& CNCP 3,334 (48.76%) 5,243 (50.80%) 4,296 (47.86%) 3,808 (49.28%)

Table 6. Baseline characteristics of  new long-term opioid events among Medicare beneficiaries by year, 2013 to 2016.

Abbreviations: CNCP, chronic non-cancer pain; LIS, low income status; SD, standard deviation.
*Estimates for the year 2016 were calculated using 5% National Medicare data from January 1 through September 30, 2016.

Characteristics 2013 (n = 6,738) 2014 (n = 10,121) 2015 (n = 8,829) 2016* (n = 7,639)
Age mean (SD) 76.67 (8.02) 76.22 (7.77) 76.31 (7.84) 76.36 (7.84)

Gender

Female 4,661 (69.17%) 6,801 (67.20%) 5,898 (66.80%) 4,990 (65.32%)

Race

White 6,256 (92.85%) 9,345 (92.33%) 8,089 (91.62%) 6,980 (91.37%)

African American 347 (5.15%) 569 (5.62%) 530 (6.00%) 465 (6.09%)

Other 135 (2.00%) 207 (2.05%) 210 (2.38%) 194 (2.54%)

Region

South 2,804 (41.61%) 4,419 (43.66%) 3,895 (44.12%) 3,434 (44.95%)

Midwest 1,864 (27.66%) 2,720 (26.87%) 2,284 (25.87%) 1,951 (25.54%)

West 1,039 (15.42%) 1,610 (15.91%) 1,368 (15.49%) 1,227 (16.06%)

Northeast 1,031 (15.30%) 1,372 (13.56%) 1,282 (14.52%) 1,027 (13.44%)

LIS enrollment

Yes 996 (14.78%) 1,273 (12.58%) 1,006 (11.39%) 816 (10.68%)

Cancer 896 (13.30%) 1,434 (14.17%) 1,380 (15.63%) 1,197 (15.67%)

CNCP 2,038 (30.25%) 2,909 (28.74%) 2,622 (29.70%) 2,090 (27.36%)

Cancer and CNCP 725 (10.76%) 996 (9.84%) 954 (10.81%) 745 (9.75%)

No Cancer/CNCP/Cancer 
& CNCP 3,079 (45.70%) 4,782 (47.25%) 3,873 (43.87%) 3,607 (47.22%)

Table 5. Characteristics of  Medicare beneficiaries with new long-term opioid episodes by year, 2013 to 2016.

Abbreviations: CNCP, chronic non-cancer pain; LIS, low income status; SD, standard deviation.
*Estimates for the year 2016 were calculated using 5% National Medicare data from January 1 through September 30, 2016.
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Geographic Variation in Long-Term Opioid 
Use Episodes

Figures 2A, 2B, and 3 show the state-level maps 
for long-term opioid utilization among older adults 
enrolled in Medicare in the United States in 2013, 2016, 
and the trend across the study years, respectively. Data 
shown in the maps represent the proportion of Medi-
care beneficiaries with new long-term opioid episodes 
each year, broken down by quartiles in Figs. 2A and 2B, 
and by the median in Fig. 3. From 2013 to 2016, a con-
sistently high rate of utilization of long-term opioids is 
seen in the Southern states followed by the Midwest 
region. However, the use of long-term opioids in the 
Midwest region shows a decline. 

discussion

This study estimates the patterns of long-term pre-
scription opioid use among older adults on Medicare 
and helps fill a critical gap in the literature. The indi-
viduals examined in this study were from a randomly 
drawn sample of at least 2.3 million Medicare enrollees 
for each study year and provides estimates that are gen-
eralizable to the Medicare fee-for-service population. 
The patterns of utilization seen in this study are consis-
tent with the known trends of the opioid epidemic in 
the Unites States (24). The Centers for Disease Control 
and Prevention (CDC) reports that the overall rate of 
opioid prescriptions in the Unites States peaked in 2012 
and has been decreasing since then (25). Our findings 
show that new prescription opioid use among older 

adults continued to increase after 2012 and peaked in 
2015; this time lag suggests a slower response to the 
opioid crisis in the elderly population. The geographic 
patterns in opioid use found in this study align with 
the CDC US prescribing rate maps that shows that the 
Southern region has higher prescribing rates than the 
rest of the country (26). Clinicians practicing in this re-
gion need to be more vigilant about their procedures 
behaviors to help contain the national opioid epidemic 
while providing adequate pain management for their 
patients. The unique strength of this study is that it pro-
vides annual trends from recent data from a nationally 
representative sample of older adults. It also provides 
a more complete picture by capturing both any opioid 
use and long-term opioid use patterns and character-
izing these populations in terms of cancer and CNCP. 

The current study found that the proportion of 
eligible Medicare beneficiaries with a new opioid pre-
scription was 6.64% in 2013 and 8.14% in 2016. A study 
by Landsman-Blumberg et al (27) examined opioid utili-
zation patterns between 2006 and 2012 in a population 
of Medicare Advantage and Medigap enrollees. They 
found that 6.2% of individuals engaged in any opioid 
use, which is closely aligned with the range reported 
in the current study (27). The proportion of all eligible 
individuals with long-term use ranged between 0.82% 
and 0.83% in the current study, whereas the Landsman-
Blumberg et al (27) study found that 0.27% of individu-
als engaged in long-term opioid use. The proportions 
in our study were relatively higher as we examined a 

Fig. 2. A) State-level variation in the proportion of  long-term opioid use among new opioid users in a population of  older 
Medicare beneficiaries in the United States, 2013. B) State-level variation in the proportion of  long-term opioid use among new 
opioid users in a population of  older Medicare beneficiaries in the United States, 2016.
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population consisting of exclusively older adults as op-
posed to all adults reported in the Landsman-Blumberg 
et al (27) study. The current study also found that the 
proportion of new opioid users that transitioned to 
having at least one long-term event in the year was 
12.4% in 2013 and 10.2% in 2016. This proportion 
increased from 2013 to 2014, but by 2016, it had de-
creased. This may be attributable to the CDC guideline 
for prescribing opioids for chronic pain released in late 
2015 to reduce the risk of long-term opioid use (28). 
Musich et al (29) found the proportion of individuals 
who progressed to long-term use to be lower, 6.49%, 
among enrollees of a large Medicare Supplement plan 
provided by a single insurer in 2016. Examining opioid 
use among individuals enrolled in Medicare Supple-
mental insurance can be valuable as a complement to 
the current study, but may not be generalizable to a 
national sample.

Previous findings have reported that the preva-
lence of long-term opioid use among older adults with 
CNCP varied anywhere from 1.8% to 18.9% (11,30,31). 
This wide variation in reported rates is probably attrib-
uted to the variation in the period, geographic loca-
tion, and the health care coverage of the populations 
examined. Although the findings of the current study 
still lie within this reported range, in the current study 
long-term opioid use was examined among all eligible 
individuals and not just those with CNCP conditions, so 
the rates may not be directly comparable. 

Year-over-year changes in opioid use 
show interesting patterns in this study. The 
proportion of older adults with a new opioid 
prescription increased from 2013 to 2015 
and decreased in 2016, whereas the propor-
tion of older adults with long-term opioid 
use increased from 2013 to 2014, and then 
decreased in 2016. This decreasing trend 
in 2016 has the potential to be promising 
given that opioids were widely known to be 
overprescribed. National prescription audit 
data from IQVIA reports that the opioid new 
therapy starts decreased consistently from the 
last quarter of 2015 through 2017 (32). The 
decrease of prescriptions in 2016 may also be 
explained by tightening regulations around 
the prescription of opioids by managed care 
organizations, physician groups, government 
agencies, and state legislatures (22,28,33-37). 
In early 2016, the CDC released guidelines to 
primary care physicians to urge caution and 

care in prescribing opioids for chronic pain (5). In ad-
dition, several states implemented laws restricting the 
dosage or duration of supply of new opioid prescrip-
tions, mandating prescription drug monitoring pro-
gram checks, increasing provider education, access to 
medication-assisted treatment options, and operation 
of pain clinics (32).

Other interesting findings from this study are re-
lated to the trends in the presence of cancer and CNCP 
diagnoses in the populations of interest. Over the dura-
tion of the study period, the prevalence of cancer diag-
nosis among patients with a new opioid prescription 
increased consistently from 17.0% in 2013 to 18.8% in 
2016, whereas the prevalence of any CNCP diagnoses 
in the same population decreased consistently from 
25.6% in 2013 to 20.7% in 2016. Among patients with a 
new long-term opioid use event, the prevalence of can-
cer diagnoses increased from 13.3% in 2013 to 15.7% in 
2016, and the prevalence of CNCP diagnoses decreased 
from 30.2% in 2013 to 27.4% in 2016. The character-
istics of the opioid use population show a steady shift 
of opioid use over time from CNCP diagnoses to can-
cer. This shift may be related to increasing scrutiny of 
excessive opioid use among non-cancer patients and 
the relative lack of literature studying overprescribing 
of opioids among cancer patients. Interestingly, this 
study also examined opioid use among patients for 
whom neither CNCP nor cancer diagnosis codes could 
be identified in this data. This group of patients with 

Fig. 3. State-level variation in change in proportion of  long-term opioid 
use among new opioid users in older Medicare beneficiaries in the United 
States between 2013 and 2016.
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no identifiable cause in the database for opioid use still 
comprised a large portion of the population: 47.8% to 
52.5% of any new opioid use and 43.9% to 47.3% of 
long-term opioid use. These patterns demonstrate the 
need to study opioid use specifically among those with 
cancer and in the general population who may not have 
identifiable diagnoses in claims data. These patterns 
demonstrate the disadvantages of using administrative 
claims data for research and the need for recording de-
tailed information in claims forms to facilitate accurate 
capture of health care quality and utilization trends. 
The geographic patterns in long-term opioid use from 
this study are also consistent with previous studies that 
show a higher burden from the opioid epidemic in the 
Southern and Midwestern regions of the United States 
(38). Finally, this study does not draw any insights as to 
the appropriateness or the benefit-risk assessment in-
volved in every opioid prescription. Pain management 
in older adults is a challenging therapeutic area that 
carries risks of undertreatment or overmedication, and 
many available therapeutic choices, including opioids, 
have risks of adverse reactions and contraindications.

The findings of this study have to be evaluated in 
light of a few critical limitations. First, this study used 
Medicare fee-for-service administrative claims data to 
capture prescription fill patterns. However, these data 
are often limited. They do not allow for the capture 
of prescriptions paid for with cash or for the inclusion 
of beneficiaries enrolled in Medicare Advantage plans. 
The claims data may also be incomplete because it only 
captures those diagnoses and prescriptions that were 
recorded on claim forms. These data also include the 
location of the beneficiary’s residence, the accuracy of 
which depends on the quality of the reporting. Second, 
this study did not evaluate the appropriateness of pre-

scriptions under study. It is not possible to evaluate the 
quality of prescribing trends reported in this study from 
administrative claims data. Third, this study only exam-
ined long-term use episodes among patients who were 
defined as opioid-naive. However, it was not possible 
to assess if patients had unused opioid medications 
leftover from previous prescriptions or if they were 
borrowing or sharing their medications. Fourth, esti-
mates captured for 2016 could only utilize data from 
9 months of the year to capture 90-day long-term-use 
episodes. Therefore opioid use from 2016 may not be 
fully captured. Finally, this study captures prescription 
fill patterns, but it was not possible to assess the fre-
quency of actual medication use. 

conclusions

This study helps to estimate nationally gener-
alizable trends of opioid use patterns among older 
adults and characterizes the population filling opioid 
prescriptions. Further research is needed to evaluate 
the continued trends after 2016 and the outcomes of 
patients with long-term opioid use.
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Appendix: Generic names and summary statistics of  dosages (daily MME) of  opioids 
identified in this study.

Opioid Name 
Median

Daily MME
MME 25th 
Percentile

MME 75th 
Percentile

Butorphanol 13.46 11.67 25.00

Codeine 18.41 13.50 28.13

Dihydrocodeine 12.00 8.00 24.00

Fentanyl 120.00 60.0 180.00

Hydrocodone 30.00 20.00 40.00

Hydromorphone 64.00 40.00 96.00

Levorphanol 66.00 66.00 88.00

Meperidine 25.00 15.00 39.47

Methadone 120.00 60.00 180.00

Morphine 60.00 40.00 120.00

Opium 30.26 24.00 60.00

Oxycodone 60.00 32.14 90.00

Oxymorphone 120.00 60.00 180.00

Pentazocine 74.00 55.50 111.00

Tapentadol 90.00 60.00 150.00

Tramadol 20.00 15.00 25.00

Abbreviations: MME, morphine milligram equivalents (as calculated according to reference 14).


