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T ransition out of the hospital is a vulnerable time for 
older adults. Medications, particularly opioids, are a 
common cause of adverse events during this transi-
tionary period.1,2 For hospitalized patients with acute 

noncancer pain that necessitates opioid treatment, guidelines 
recommend using short-acting, rather than long-acting, opi-
oids.3,4 Long-acting opioids have a longer duration of action 
but also have a significantly elevated risk of unintentional over-
dose and morbidity compared to short-acting opioids, even 
when total daily dosing is identical.5,6 This risk is highest in the 
first 2 weeks following initial prescription.7,8 

Despite the recent decrease in overall prescription of opi-
oids,9 a small but significant proportion continue to be pre-
scribed as long-acting formulations.10-12 We sought to under-
stand the incidence of, and patient characteristics associated 
with, long-acting opioid initiation following hospital discharge 
among opioid-naïve older adults.

METHODS
We examined the 20% random sample of US Medicare ben-
eficiaries ≥65 years old who were hospitalized in 2016 and 

continuously enrolled in Parts A, B, and D for 1 year prior and  
1 month following discharge, excluding beneficiaries with can-
cer or hospice care, those transferred from or discharged to a 
care facility, and those who had filled a prescription for an opi-
oid within 90 days prior to hospitalization. We identified bene-
ficiaries with a Part D claim for an opioid, excluding methadone 
and buprenorphine, within 7 days of discharge. We compared 
beneficiaries with at least one claim for a long-acting opioid 
(including extended-release formulations) within 7 days of hos-
pital discharge to those with short-acting opioid claims only. 

We used a multivariable, generalized estimating equation 
to determine patient-level factors independently associat-
ed with prescription of any long-acting opioids. We selected 
characteristics that we hypothesized to be associated with new 
opioid prescription, based on clinical experience and previous 
literature, including sociodemographics, patient clinical char-
acteristics such as a modified Elixhauser index (a composite 
index of nearly 30 comorbidities, excluding cancer),13 sub-
stance use-related factors, co-prescribed medications, and 
hospitalization-related factors. The latter included being hos-
pitalized for a medical vs surgical reason, defined based on 
diagnosis-related group (DRG), primary diagnosis, and primary 
procedure, grouped using the Agency for Healthcare Research 
and Quality Clinical Classification System14 (Table 1). 

We conducted a sensitivity analysis, excluding beneficiaries with 
high-dose long-term opioid use in the year before hospitalization.

RESULTS
Of 258,193 hospitalizations meeting eligibility criteria, 47,945 
(18.6%) had an opioid claim within 7 days of discharge and 
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Guidelines recommend against initiating long-acting 
opioids during acute hospitalization, owing to higher 
risk of overdose and morbidity compared to short-
acting opioid initiation. We investigated the incidence of 
long-acting opioid initiation following hospitalization in 
a retrospective cohort of Medicare beneficiaries with an 
acute care hospitalization in 2016 who were ≥65 years old, 
did not have cancer or hospice care, and had not filled an 
opioid prescription within the preceding 90 days. Among 
258,193 hospitalizations, 47,945 (18.6%) were associated 
with a claim for a new opioid prescription in the week after 
hospital discharge: 817 (0.3%) with both short- and long-
acting opioids, 125 (0.1%) with long-acting opioids only, 

and 47,003 (18.2%) with short-acting opioids only. Most 
long-acting opioid claims occurred in surgical patients 
(770 out of 942; 81.7%). Compared with beneficiaries 
prescribed short-acting opioids only, beneficiaries 
prescribed long-acting opioids were younger, had a higher 
prevalence of diseases of the musculoskeletal system and 
connective tissue, and had more known risk factors for 
opioid-related adverse events, including anxiety disorders, 
opioid use disorder, prior long-term high-dose opioid 
use, and benzodiazepine co-prescription. These findings 
may help target quality-improvement initiatives. Journal 
of Hospital Medicine 2021;16:724-726. © 2021 Society of 
Hospital Medicine 
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comprised our analytic cohort (see the Appendix Figure for 
the study consort diagram), including 47,003 (18.2%) with 
short-acting opioids only and 942 (0.4%) with at least one claim 
for long-acting opioids, of whom 817 received both short- and 
long-acting opioids (Table 1).

Beneficiaries with long-acting opioid claims were more likely 
to be younger (ages 65-69 and 70-74 years) and White than those 
with claims for short-acting opioids only. They had a lower mean 
number of Elixhauser comorbidities but a higher prevalence of 
mental health conditions, including anxiety disorders and opi-
oid use disorder, as well as a higher prevalence of previous high-
dose long-term opioid use (occurring more than 90 days prior to 
hospitalization). They were more likely to have been hospitalized 

for a procedural rather than a medical reason, with 770 of the 
942 (81.7%) beneficiaries receiving long-acting opioids having 
been hospitalized for a procedural reason (based on DRG). They 
were also more likely to have benzodiazepine co-prescription.

Factors independently associated with receipt of long-acting 
opioids compared to short-acting opioids only included young-
er age, having been admitted for a musculoskeletal problem, 
and presence of known risk factors for opioid-related adverse 
events, including anxiety disorders, opioid use disorder, pri-
or long-term high-dose opioid use, and benzodiazepine co- 
prescription (Table 2). After excluding 33 beneficiaries with pre-
vious high-dose long-term opioid use in the year before hospi-
talization, associations were unchanged (Appendix Table).

TABLE 1. Characteristics of Hospitalizations With at Least One Claim for a New Opioid Prescription Within 7 Days 
of Hospital Discharge, Stratified by Opioid Duration of Action

Variable
Short-acting  
opioids only

Any long-acting 
opioids Variable

Short-acting  
opioids only

Any long-acting  
opioids

Sample size 47,003 (98.0) 942 (2.0) Sample size 47,003 (98.0) 942 (2.0)

Age, y

65-69

70-74

75-79

80-84

85+

12,434 (26.5)

14,813 (31.5)

10,157 (21.6)

5606 (11.9)

3993 (8.5)

337 (35.8)

330 (35.0)

159 (16.9)

63 (6.7)

53 (5.6)

Sex 

   Male

   Female

20,753 (44.2)

26,250 (55.9)

399 (42.4)

543 (57.6)

Race

   White

   Black

   Other

41,570 (88.4)

2720 (5.8)

2713 (5.8)

862 (91.5)

39 (4.1)

41 (4.4)

Medicare-Medicaid dual eligible  6386 (13.6) 82 (8.7)

Elixhauser Comorbidity Index, mean (SD) 4.2 (3.0) 3.5 (2.9)

Selected Medicare chronic conditions

   Osteoporosis

   Hip/pelvic fracture

   Mobility impairment

   Migraine and chronic headache

   Bipolar disordera

   Anxiety disorders

3518 (7.5)

1200 (2.6)

1016 (2.2)

979 (2.1)

—

6540 (13.9)

86 (9.1)

19 (2.0)

12 (1.3)

21 (2.2)

—

164 (17.4)

Substance use history

   Previous high-dose long-term opioid usea,b

   Opioid use disorder

   Nonopioid drug use disordersa

—

720 (1.5)

—

—

37 (3.9)

—

Index hospitalization characteristics

   Length of stay, mean (SD), d

   Length of stay more than 7 d

   Intensive care unit stay

3.5 (3.3)

4051 (8.6)

9466 (20.1)

3.2 (3.9)

63 (6.7)

79 (8.4)

Primary DRG

   Medical

   Surgical

10,742 (22.9)

36,261 (77.2)

172 (18.3)

770 (81.7)

Principal discharge diagnosisc

   Infectious disease 

   Circulatory system

   Respiratory system 

   Digestive system 

   Genitourinary systema

   Musculoskeletal system and connective tissued

   Injury and poisoning

989 (2.1)

8591 (18.3)

1443 (3.1)

6217 (13.2)

—

19,633 (41.8)

5331 (11.3)

14 (1.5)

38 (4.0)

20 (2.1)

28 (3.0)

—

685 (72.7)

119 (12.6)

Principal discharge procedurec

   Nervous systema

   Cardiovascular system 

   Digestive system

   Musculoskeletal systeme 

   Miscellaneous diagnostic and therapeutic    
procedures

—

7670 (16.3)

5872 (12.5)

21,096 (44.9)

1418 (3.0)

—

26 (2.8)

29 (3.1)

732 (77.7)

24 (2.6)

Other medication claims within 7 days of 
discharge

   Benzodiazepines 

   Muscle relaxants

   Antidepressants 

2091 (4.5)

1315 (2.8)

1976 (4.2)

60 (6.4)

29 (3.1)

31 (3.3)

Results are expressed as No. (%), except where stated to be mean (SD).
aCells with sample size ≤10 have been omitted, per Centers for Medicare & Medicaid Services policy.
bA 90-day period with a prescribed morphine milligram equivalents of at least 120 within the preceding year, but >90 days prior to hospitalization.
cBased on the Agency for Healthcare Research and Quality Clinical Classification System.14

dIncludes septic arthritis and osteomyelitis, nontraumatic joint disorders, spondylosis, intervertebral disc disorders, other back problems, osteoporosis, pathological fracture, acquired deformi-
ties, connective tissue diseases, other bone disease and musculoskeletal deformities.
eIncludes bone excision; treatment of fracture or dislocation; arthroscopy, arthroplasty, arthrocentesis; division of joint capsule, ligament, or cartilage; injections and aspirations of muscles, 
tendons, bursa, joints, and soft tissue; amputation; spinal fusion; other diagnostic or therapeutic procedures on musculoskeletal system.

Abbreviation: DRG, diagnosis-related group.
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DISCUSSION
Among a nationally representative sample of opioid-naïve Medi-
care beneficiaries without cancer, almost 20% filled a new opioid 
prescription within 7 days of hospital discharge. While prescrip-
tion of long-acting opioids was uncommon, 81.7% who were 
prescribed a long-acting opioid had a procedural reason for 
hospitalization, raising concern since postoperative pain is typi-
cally acute and limited. Beneficiaries started on long-acting opi-
oids more frequently had risk factors for opioid-related adverse 
events, including history of opioid use disorder and benzodiaze-
pine co-prescription. With nearly three-quarters of patients with a 
long-acting opioid claim having been hospitalized for musculo-
skeletal disorders or orthopedic procedures, this population rep-
resents a key target for quality improvement interventions.

This is the first analysis describing the incidence and factors 
associated with long-acting opioid receipt shortly after hospi-
tal discharge among Medicare beneficiaries. Given that our 

data predate the publication of the Society of Hospital Medi-
cine’s consensus statement on safe opioid prescribing in hos-
pitalized patients,3 it is possible that there have been changes 
to prescribing patterns since 2016 that we are unable to char-
acterize with our data. We are also limited by an inability to 
determine the appropriateness of any individual long-acting 
opioid prescription, though previous research has shown that 
long-acting opioids are frequently inappropriately initiated in 
older adults.15 Finally, our findings may not be generalizable to 
non-Medicare populations.

While long-acting opioid initiation following hospitalization 
is uncommon, these medications are most often prescribed to 
individuals with pain that is typically of limited duration and 
those at high risk for harm. Our findings highlight potential 
targets for systems-based solutions to improve guideline- 
concordant prescribing of long-acting opioids.
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TABLE 2. Factors Significantly Associated with Long-
Acting Opioid Prescription (Compared to Short-Acting 
Only) Within 7 Days of Hospital Discharge in the 
Overall Cohort (47,945 hospitalizations; 942 long-
acting opioid prescriptions)

Characteristic Adjusted odds ratio (95% CI)a

Sociodemographics

   Age, y

      65-69

      70-74

      75-79

      80-84

      85-89

Reference

0.80 (0.69-0.94)

0.60 (0.49-0.73)

0.46 (0.35-0.60)

0.64 (0.48-0.86)

Selected Medicare chronic conditions

   Osteoporosis

   Anxiety disorders

1.28 (1.01-1.63)

1.32 (1.10-1.58)

Substance use history

   Previous high-dose long-term opioid useb

   Opioid use disorder

11.5 (4.29-30.85)

2.20 (1.50-3.22)

Index hospitalization characteristics

   Length of stay >7 days (vs <7) 1.82 (1.36-2.43)

Principal discharge diagnosisc

   Genitourinary system 

   Musculoskeletal system and connective tissue

   Injury and poisoning

0.23 (0.09-0.60)

2.70 (1.77-4.11)

1.99 (1.33-2.99)

Principal discharge procedurec

   Nervous system

   Cardiovascular system 

0.25 (0.12-0.52)

0.31 (0.17-0.55)

Other medication claims within 7 days of discharge

   Benzodiazepines 1.47 (1.12-1.93)

aBased on a multivariable, generalized estimating equation model with logit link and ex-
changeable correlation structure, including all variables listed in Table 1 simultaneously.
bA 90-day period with a prescribed morphine milligram equivalents of at least 120 within the 
preceding year, but >90 days prior to hospitalization.
cBased on the Agency for Healthcare Research and Quality Clinical Classification System.14


