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Abstract 

Background  Acute care inpatient admissions outside of psychiatric facilities have been increasingly identified 
as a critical touchpoint for opioid use disorder (OUD) treatment. We sought to describe non-opioid overdose hospi-
talizations with documented OUD and examine receipt of post-discharge outpatient buprenorphine.

Methods  We examined acute care hospitalizations with an OUD diagnosis in any position within US commercially-
insured adults age 18–64 years (IBM MarketScan claims, 2013–2017), excluding opioid overdose diagnoses. We 
included individuals with ≥ 6 months of continuous enrollment prior to the index hospitalization and ≥ 10 days follow-
ing discharge. We described demographic and hospitalization characteristics, including outpatient buprenorphine 
receipt within 10 days of discharge.

Results  Most (87%) hospitalizations with documented OUD did not include opioid overdose. Of 56,717 hospitaliza-
tions (49,959 individuals), 56.8% had a primary diagnosis other than OUD, 37.0% had documentation of an alcohol-
related diagnosis code, and 5.8% end in a self-directed discharge. Where opioid use disorder was not the primary 
diagnosis, 36.5% were due to other substance use disorders, and 23.1% were due to psychiatric disorders. Of all non-
overdose hospitalizations who had prescription medication insurance coverage and who were discharged to an out-
patient setting (n = 49, 237), 8.8% filled an outpatient buprenorphine prescription within 10 days of discharge.

Conclusions  Non-overdose OUD hospitalizations often occur with substance use disorders and psychiatric disorders, 
and very few are followed by timely outpatient buprenorphine. Addressing the OUD treatment gap during hospitali-
zation may include implementing medication for OUD for inpatients with a broad range of diagnoses.
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Background
Drug overdose is a leading cause of death for adults ages 
18–45 years in the United States, including 80 816 opioid 
overdose deaths in 2021 [1]. Opioid-related hospitaliza-
tions, defined as hospitalizations for opioid overdose or 
opioid use disorder (OUD), have risen over the last dec-
ade. Despite strong evidence that medications for OUD 
are cost-effective and can reduce opioid-related overdose, 
all-cause mortality, and illicit drug use [2–4], less than 
20% of the 2.1 million Americans with OUD receive any 
type of treatment each year.[5].

Acute care inpatient admission outside of psychiat-
ric facilities have been increasingly identified as a criti-
cal touchpoint for OUD treatment [6], recognizing that 
opioid-related hospitalizations have high rates of read-
missions [7–9] and death in the 30  days after discharge 
[10–12]. Most hospitalized patients with documentation 
of overdose or OUD in the hospitalization record do not 
receive treatment while in hospital [13], and a large pro-
portion (40%) do not receive treatment within 30  days 
of discharge [14]. Among hospitalizations for conditions 
that are likely consequent to or exacerbated by OUD, 
such as endocarditis [10, 15], cellulitis [16], and osteo-
myelitis [17], discharges ‘against medical advice’ are com-
mon (18) and medication for OUD following discharge is 
infrequent [19].

Prior descriptions about OUD treatment during and 
after hospitalizations do not differentiate between OUD-
related hospitalizations with and without overdose. 
While hospitalization is recognized as an opportunity 
for OUD treatment, we are interested to understand 
more about hospitalizations in a general medical setting 
without overdose—where OUD is either the acute rea-
son for hospitalization or significant enough for OUD 
to be documented for billing purposes. As even an acute 
event such as a hospital-attended overdose is unlikely to 
precipitate medication for OUD [4], efforts continue to 
understand touchpoints within general medical settings 
as reachable moments. Accordingly, we chose to focus 
on OUD hospitalizations without overdose as a distinct 
encounter that may represent an important intervention 
point. The importance of all potential treatment oppor-
tunities has been highlighted by the recent increase in 
OUD prevalence during the COVID-19 pandemic [20, 
21].

Commercially-insured populations, who account for 
about 17% of opioid-related hospitalizations [22] and may 
have fewer financial barriers to access to post-discharge 
OUD care than other insured groups, are an unique 
population to assess the extent of OUD treatment after 
discharge from acute care settings. Ongoing clinical trial 
and observational evidence is building for the effective-
ness of OUD treatment initiation for medical inpatients, 

primarily in the form of addiction consult services, medi-
cation, and linkage to follow-up services [23–25]. To 
delineate the scope and target of potential interventions 
by hospitalists to identify and treat OUD appropriately in 
the inpatient setting, we require a more complete under-
standing of the full range of hospitalizations where OUD 
is present. The objective of this research is to describe 
non-opioid overdose hospitalizations with documented 
OUD. We leverage very large, real-world longitudinal 
commercial claims data to capture both hospitalization 
characteristics (e.g. high-frequency diagnoses, discharge 
status) and the frequency of post-discharge outpatient 
OUD medication treatment.

Methods
Study population
This study used data from the IBM MarketScan Com-
mercial Claims and Encounters Database for the years 
2013–2017. The MarketScan database captures individ-
ual-level data about all billed insurance claims for out-
patient and inpatient services, and prescription drugs of 
over 40 million employees and their dependents covered 
by large employers and regional health plans in all 50 
states [26]. These data also allow for the real-world exam-
ination of post-discharge treatment trajectories (includ-
ing medication use) across settings and add to previous 
research that used hospitalization-only data without 
follow-up to the outpatient setting [13, 22], or described 
post-discharge treatment prior to the major changes due 
to the 2014 Affordable Care Act [14].

The study cohort included adults aged 18 to 64  years 
who were hospitalized in a non-psychiatric acute care 
hospital between July 1, 2013—December 31, 2017, with 
an ICD-9-CM/ICD-10-CM diagnosis code for “opioid 
use, abuse, or dependence”, hereafter termed opioid use 
disorder (OUD, see Additional file 1: Appendix Table 1). 
We considered OUD to be the primary reason for hospi-
talization if listed in the first diagnosis position; an OUD 
diagnosis in any other position was considered a second-
ary diagnosis.

We examined hospitalizations with documented OUD, 
and excluded those with diagnosis codes indicating 
OUD in remission (Additional file 1: Appendix Table 2). 
To capture a distinct hospitalization (a potential initial 
opportunity for treatment), and avoid including readmis-
sions within 6  months (which may be unique in terms 
of complexity, or indication for OUD treatment), we 
included hospitalizations preceded by at least 6 months 
of continuous enrollment, without prior OUD hospitali-
zations in that period. To ensure appropriate follow-up, 
at least 10 days of medical insurance enrollment follow-
ing discharge was required. An individual could have 
more than one hospitalization included in the analyses 
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as long as each hospitalization met the inclusion criteria 
(i.e., at least 6 months without a prior OUD-related hos-
pitalization). We focused on hospitalizations without evi-
dence of opioid overdose, defined by ICD-9 and ICD-10 
codes for opioid poisoning or adverse effects (Additional 
file  1: Appendix Table  3). Opioid overdose hospitaliza-
tions were quantified and then excluded from further 
analysis.

Measures
Post-hospitalization medication for OUD was defined as 
an outpatient prescription fill claim for buprenorphine 
or buprenorphine/naloxone (Additional file  1: Appen-
dix Table 4) within 10 days of hospital discharge. Three 
medications are FDA-approved for OUD (methadone, 
naltrexone, and buprenorphine); methadone is only 
administered at highly regulated clinics (not consist-
ently included in these data), and naltrexone is infre-
quently used as it requires a period of abstinence prior 
to initiation [27]. We focused on outpatient medication 
because of its importance to treatment continuity in the 
community setting. Buprenorphine formulations are the 
most widely used prescription OUD medication for com-
mercially-insured individuals in the outpatient setting 
[28]. In these data, we cannot observe inpatient medica-
tions for OUD or methadone administration, therefore 
aimed to assess medication continuity by observing the 
presence of prescriptions for buprenorphine filled in 
the outpatient setting during the 10-day post-discharge 
period. The 10-day period was chosen to reflect clinical 
practice of prompt outpatient follow up after discharge 
[29], and early post-discharge prescriptions most likely 
to be related to hospital care. Not all commercial insur-
ance policies cover outpatient medications, therefore 
post-hospitalization medication use for people without 
outpatient medication coverage cannot be observed in 
these data. For patients who had prescription medication 
insurance coverage and were discharged to an outpatient 
setting, we calculated the proportion of hospitalizations 
followed by prescription dispensing for buprenorphine.

To describe individuals, we used age group (18–25, 
26–34, 35–44, 45–43, 55–64), gender (male/female), 
and the beneficiary’s relationship to the insured person 
(employee, spouse, child/other). For hospitalizations, 
we identified primary and secondary diagnoses (ICD9 
and ICD-10 codes), and admission type (psychiatric/
substance abuse, surgical, medical, maternity, newborn, 
unknown). We identified alcohol-related diagnoses 
using ICD code 303*-alcohol intoxication, 305*- alcohol 
abuse, 291*- alcohol induced conditions, and F10-alcohol 
related disorders. Due to the heterogeneity and num-
ber of individual codes for closely related conditions, 
we grouped similar diagnosis into larger categories; 

diagnosis-related groups (DRG, a method to categorize 
similar hospitalizations into mutually exclusive groups), 
and major diagnostic categories (MDC, groupings of 
DRGs). We also examined length of stay (days), discharge 
status (home, self-directed, transfer, other), the propor-
tion of patients with prescription medication coverage. 
Though documented codes may indicate the presence or 
absence of ‘rehabilitation therapy’, there may be substan-
tial variation by facility in the use of these specific codes. 
Therefore, we focus on the more concrete data about 
post-discharge treatment, and examine the proportion 
who filled outpatient buprenorphine prescriptions within 
10  days of discharge. See Additional file  1: Appendix 
Table 7 for discharge codes that indicated an outpatient 
discharge status.

Analysis
We described individual characteristics (age, gender, 
insurance type), in all hospitalizations, those that noted 
OUD as the primary diagnosis (Primary-OUD) and those 
that had OUD in any other position (Secondary-OUD). 
Among hospitalizations with documented OUD, and 
without overdose, we described primary and secondary 
diagnoses, diagnosis-related groups, major diagnostic 
categories, and, as a post hoc analysis, the proportion of 
all hospitalizations that included alcohol-related diag-
noses. We described characteristics of the hospitaliza-
tion: length of stay, discharge status (home, self-directed/
AMA, other) and proportion of patients with prescrip-
tion medication coverage. For those who had prescrip-
tion medication coverage and who were discharged to 
an outpatient setting, we described the proportion who 
filled outpatient buprenorphine prescriptions within 
10  days of discharge. Group differences (between Pri-
mary-OUD and Secondary-OUD) were evaluated using 
chi-square tests for categorical variables and Kruskal–
Wallis tests for continuous variables. All analysis was 
conducted using SAS, Version 9.4 (SAS Institute). This 
study was determined exempt from review by the Duke 
Health Institutional Review Board (#00103945).

Results
We identified 65,195 hospitalizations (57,423 individuals) 
with documentation of an OUD diagnosis between July 1, 
2013 and December 31, 2017 after exclusions for patient 
age, missing ID, or patients without sufficient enroll-
ment before or after a given hospitalization (Fig. 1). The 
majority of hospitalizations with documented OUD did 
not include opioid overdose; in fact, opioid overdose was 
noted in less than 13% of hospitalizations during each 
of the study years (Additional file 1: Appendix Table 5). 
Once overdose hospitalizations were excluded, the final 
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study group included 56,717 hospitalizations amongst 
49,959 unique individuals.

Of 56,717 hospitalizations with documented OUD 
without overdose, 43.2% were for a primary diagnosis of 
OUD (Primary-OUD) (Table 1). Of Primary-OUD hospi-
talizations, the majority (60.2%) were under age 26 and 
were more often males (66.1%) than females. In contrast, 
among the 56.8% of the hospitalizations with a secondary 
diagnosis of OUD (Secondary-OUD), individuals were 
more likely to be in older age groups (e.g. ages 45–54, 
55–65 years old) and distributed more evenly by gender 
(p < 0.001).

A large proportion (59.2%) of those with Primary-
OUD hospitalizations were children of the insured 
and the admission type for almost all hospitalizations 
for this group were for ‘psychiatric and substance 
abuse’ (99.2%). For those who had Secondary-OUD 

hospitalizations, the majority (59.1%) were classified 
as ‘psychiatric and substance abuse’, one fourth (25.8%) 
were classified as ‘medical’ hospitalizations and a small 
proportion of secondary-OUD hospitalizations were 
classified as ‘surgical’ (10.9%) and ‘maternity and new-
born’ (4.1%) (Table 1, p < 0.001).

Major Diagnostic Category (MDC) and contribut-
ing Diagnosis-Related Groups (DRG) categorizations 
showed a similar distribution. Among Primary-OUD 
hospitalizations, all were categorized as due to Alco-
hol/Drug Use or Induced Mental Disorders (MDC 
20). Specifically, the majority were classified as three 
types of “alcohol, drug abuse or dependence”; 1) “with-
out rehabilitation therapy without major complica-
tion or comorbidity” (88.5%), 2) “with rehabilitation 
therapy’ (5.1%) or 3) ‘left against medical advice’ (4.7%) 
(Table 2).

Fig. 1  Study flow of hospitalizations. In cases where we identified multiple hospitalization claims for the same person during the same time period 
(overlapping or on day subsequent to the index visit), all with “still patient” as the discharge code, we excluded the claims



Page 5 of 10Raman et al. Addiction Science & Clinical Practice           (2023) 18:42 	

Table 1  Characteristics of 56,717 hospitalizations with documented OUD without opioid overdose, by OUD diagnosis position 
(primary/secondary)

a Group differences were evaluated using chi-square tests for categorical variables and Kruskal–Wallis tests for continuous variables

Variable ALL Primary-OUD Secondary-OUD p-value

N 56,717 24,495 32,222

Age (years), Mean (SD) 34.38 (14.0) 29.8 (11.4) 37.9 (14.7)  < 0.001

Age Group (years)  < 0.001

 18–25 26,095 (46.0%) 14,745 (60.2%) 11,350 (35.2%)

 26–34 7477 (13.2%) 3446 (14.1%) 4031 (12.5%)

 35–44 7519 (13.3%) 2732 (11.2%) 4787 (14.9%)

 45–54 7972 (14.1%) 2126 (8.7%) 5846 (18.1%)

 55–64 7654 (13.5%) 1446 (5.9%) 6208 (19.3%)

Gender, Male 33,374 (58.8%) 16,201 (66.1%) 17,173 (53.3%)  <0 .001

Relationship to Insured  < 0.001

 Employee 17,924 (31.6%) 6274 (25.6%) 11,650 (36.2%)

 Spouse 13,028 (23.0%) 3715 (15.2%) 9313 (28.9%)

 Child/Other 25,765 (45.4%) 14,506 (59.2%) 11,259 (34.9%)

Admission Type  < 0.001

 Psychiatric and Substance Abuse 3546 (6.3%) 24,310 (99.2%) 19,049 (59.1%)

 Surgical 8,300 (14.6%) 46 (0.2%) 3500 (10.9%)

 Medical 1,312 (2.3%) 0 (0.0%) 8300 (25.8%)

 Maternity and Newborn 43,359 (76.4%) 0 (0.0%) 1312 (4.1%)

 Unknown 200 (0.4%) 139 (0.6%) 61 (0.2%)

Table 2  Major Diagnostic Category (MDC) and contributing Diagnosis-Related Groups (DRGs, > 1%) of hospitalizations with 
documented OUD without opioid overdose, by OUD diagnosis position (primary/secondary)

a MCC—major complication or comorbidity
b AMA—against medical advice, referred to in the text as self-directed discharges

% Primary-OUD % Secondary-OUD

100 Alcohol/Drug Use or Induced 
Mental Disorders (MDC 20)
Alcohol, Drug Abuse, or Depend-
ence
• 88.5% DRG 897: Without Reha-
bilitation Therapy Without MCCa

• 5.1% DRG 895: With Rehabilita-
tion Therapy
• 4.7% DRG 894: Left AMAb

36.5
23.1

Alcohol, Drug Abuse or Induced Mental Disorders (MDC 20)
• 31.4% DRG 897: Alcohol, Drug Abuse or Dependence Without Rehabilitation Therapy Without MCC
• 2.2% DRG 895: Alcohol, Drug Abuse or Dependence with Rehabilitation Therapy
• 1.7% DRG 894: Alcohol, Drug Abuse or Dependence, Left AMA
Mental Diseases and Disorders (MDC 19)
• 18.4% Psychoses (DRG 885)
• 3.2% Neuroses (DRG 881)

6.7 Musculoskeletal System and Connective Tissue (MDC 8)
• 1.6% DRG 470: Major Hip and Knee Joint Replacement or Reattachment of Lower Extremity Without 
MCC

5.3 Digestive System (MDC 6)
• 1.8% DRG 392: Esophagitis, Gastroenteritis and Misc Digestive Disorders Without MCC

4.1 Pregnancy, Childbirth and Puerperium (MDC 14)
• 1.5% DRG 775: Vaginal Delivery Without Complicating Diagnoses

3.6 Respiratory System (MDC 4)

3.5 Nervous System (MDC 1)

2.8 Infectious and Parasitic DDs (MDC 18)
• 1.3% DRG 871: Septicemia or Severe Sepsis without mechanical ventilation > 96 h with MCC

2.7 Circulatory System (MDC 5)

2.5 Skin, Subcutaneous Tissue and Breast (MDC 9)
• 1.6% DRG 603: Cellulitis without MCC
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Over a third, 36.5%, of Secondary-OUD hospitaliza-
tions were also classified as Alcohol/Drug Use Disorders 
(MDC 20), 23.1% were categorized as psychiatric disor-
ders (Mental Diseases and Disorders MDC 19, e.g. ‘psy-
choses’, 18.4%; and ‘depressive neuroses’, 3.2%). The use of 
MDCs enabled the grouping of the remaining very het-
erogeneous DRGs into common body systems. Notably, 
6.7% of Secondary-OUD hospitalizations were classified 
as musculoskeletal system/connective tissue-related; 
4.1, 2.8 and 2.5% were classified as due to pregnancy 
and childbirth-related, infectious and parasitic diseases 
and skin, and subcutaneous tissue-related, respectively 
(Table 2).

We examined alcohol-related diagnoses in the whole 
study group and found that of the 56,717 hospitaliza-
tions, 21,000 (37.0%) had documentation of an alcohol-
related diagnosis codes. We also examined the primary 
ICD-9-CM and ICD-10-CM diagnoses among Second-
ary-OUD hospitalizations and found that dependence or 
withdrawal from alcohol were common. Diagnoses that 
may be injection drug use-related, such as endocardi-
tis, cellulitis, and osteomyelitis were less common (e.g. 
Cellulitis of Right Upper Limb (1.3%) (Additional file  1: 
Appendix Table 6).

The average length of stay for Primary-OUD hospital-
izations was 8.5  days, as compared to 5.8  days for Sec-
ondary-OUD hospitalizations (p < 0.001). The majority 
of all hospitalizations ended with a discharge to home or 
self-care (Primary-OUD 57.9%, Secondary-OUD 78.0%, 

p < 0.001). A small but notable proportion left ‘against 
medical advice’ (Overall, 5.8%, Primary-OUD, 4.1%, Sec-
ondary-OUD, 7.1%, p < 0.001). About 13% of each group 
did not have commercial insurance for medications dur-
ing the post-discharge period (Overall 12.7%). Of those 
who had prescription medication coverage and who were 
discharged to an outpatient setting, a small proportion 
had evidence of outpatient prescription for buprenor-
phine or buprenorphine/naloxone within 10 days of dis-
charge; this was similar between the two groups (Overall 
8.8%, Primary-OUD 9.0%, Secondary-OUD 8.7%, 
p = 0.35) (Table 3).

Discussion
These results provide several novel insights about acute 
care hospitalizations with documented OUD in the 
commercially-insured population. First, opioid overdose 
accounts for only a minority of hospitalizations with 
documented OUD. Second, hospitalizations where OUD 
is not the primary diagnosis are often for other sub-
stance use disorders (such as alcohol-related conditions) 
or psychiatric disorders. Finally, very few non-overdose 
OUD hospitalizations are followed by timely outpatient 
OUD medications, and almost 6% end in a self-directed 
(discharge against medical advice,  AMA), potentially 
exposing hospitalization as another treatment gap in the 
continuum of OUD care.

Results suggest that the impact of the opioid epidemic 
on acute care hospitals extends beyond admissions for 

Table 3  Hospitalization treatment characteristics by OUD diagnosis position (primary/secondary)

Primary-OUD: hospitalizations with a primary diagnosis of OUD; Secondary-OUD, hospitalizations with OUD in any position other than first. Group differences were 
evaluated using chi-square tests for categorical variables and Kruskal–Wallis tests for continuous variables
a Transfer to another facility includes all transfers to skilled nursing facilities and similar inpatient settings. ‘Other’ includes hospitalizations with missing discharge 
codes, where the discharge code indicated outpatient followup was not possible (e.g. deceased) or discharge location was not clearly home, transfer or self-directed 
discharge/AMA (e.g., ‘still patient’)
b Includes all hospitalizations for patients with prescription medication coverage for at least 10 days post-discharge
c Includes those who have prescription medication coverage and who were discharged to an outpatient setting (‘home or self-care’, or ‘home health service’, ‘left AMA’, 
etc.; see Additional file 1: Appendix Table 7 for full list)
d Percent of hospitalizations for individuals who have prescription medication coverage and were discharged to an outpatient setting

Variable All Primary-OUD Secondary-
OUD

p-value

N 56,717 24,495 32,222

Length of Stay (days), Mean (SD) 7.0 (7.8) 8.5 (9.0) 5.8 (6.4)  < 0.001

Discharge Status (n, %)  <0 .001

 Discharged to ‘home or self-care’, or ‘home health service’ 39,330 (69.3) 14,188 (57.9) 25,142 (78.0)

 Self-directed discharge/AMA 3282 (5.8) 1006 (4.1) 2276 (7.1)

 Transfer to another facilitya 2208 (3.9) 1162 (4.7) 1046 (3.2)

 Other 11,897 (21.0) 8139 (33.2) 3758 (11.7)

Prescription medication coverageb (n, %) 49,502 (87.3%) 21,752 (88.8%) 27,750 (86.1%)  < 0.001

Outpatient Prescription medication observablec (n, %) 40,237 (70.9%) 15,848 (64.7%) 24,389 (75.7%)  < 0.001

Post-discharge medications (n, %d)

Buprenorphine or buprenorphine/naloxone 3550 (8.8%) 1424 (9.0%) 2126 (8.7%) .35
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overdose and OUD. Previous research has grouped all 
opioid-related hospitalizations together, often includ-
ing both overdose and opioid use disorder and found 
that only a small proportion include treatment or reha-
bilitation [13, 22]. Our research adds to this literature 
by demonstrating that the majority of hospitalization 
with documented OUD are not for opioid overdose, and 
encompass a range of diagnosis groups that may indicate 
a widespread treatment opportunity among hospitalized 
patients with OUD.

Hospitalizations for OUD spanned a range of admis-
sion types, including psychiatric and substance use 
disorder diagnoses, medical, surgical, and maternity/
newborn. Non-opioid substance use disorder diagnoses 
represented a substantial proportion of this group, high-
lighting the impact of polysubstance use in the opioid 
epidemic [30]. We also found psychiatric diagnoses as 
major contributors to hospitalizations with OUD, under-
scoring the overlap of mental health and substance use 
disorders [31] and the potential to treat this high-risk 
group [32]. With the understanding that not all hospitals 
have inpatient beds accredited for substance use disor-
der admissions, the implication of these findings is that 
a wide range of generalist clinicians may encounter hos-
pitalized adults with OUD, not only those with addiction 
expertise.

Interventions to initiate OUD care in the inpatient set-
ting initially focused on patients admitted with endo-
carditis related to injection drug use (including opioids) 
[33]. Increasingly, interventions to address OUD in medi-
cal settings are being championed by multidisciplinary 
teams in a broad range of hospitalized adults with OUD 
or other substance use disorders [25, 34]. Our results 
support broadening the target population of these inpa-
tient interventions, with a particular focus on those with 
comorbid psychiatric or substance use disorders, such as 
alcohol use disorder. These results also suggest that med-
ication for OUD initiated in the hospital setting will often 
need to occur in the context of other substance use dis-
orders. Other substance use disorders can be a barrier to 
medication for OUD[35], and therefore interventions in 
this setting require that clinicians engage in training and 
support to provide buprenorphine for people with poly-
substance use.

Our findings suggest challenges for OUD treatment 
during non-overdose OUD hospitalizations, as indi-
cated by hospitalizations that require managing multiple 
other medical needs, short average length of stays and 
self-directed discharges. Shorter hospitalization length 
heightens the importance of timely screening, identifi-
cation and treatment of OUD. Self-directed discharge 
(discharge  against medical advice) in this population 
was threefold estimates of 1–2% in the general inpatient 

population [36]. Hospitalizations that end in a self-
directed discharge increase risk for readmission, adverse 
events, or death due to incomplete treatment [37, 38]. 
Ascertainment and alleviation of the root causes of self-
directed discharges will enable additional opportunity for 
OUD treatment and successful transitions to post-dis-
charge community care.

Our results suggest that, similar to population-based 
estimates of OUD treatment in any setting [5] and sub-
stance use disorders in general [39], the majority of 
commercially-insured individuals hospitalized with 
OUD did not receive outpatient buprenorphine post-dis-
charge. Though recent progress has been made to reduce 
administrative barriers (such as prior authorization) and 
increase access to medication for OUD [40], treatment 
after OUD-related emergency department or hospital 
encounters has been found to be low in both publicly-
insured populations and commercially-insured popula-
tions [4, 41]. Our work demonstrates that these trends 
are similarly low for non-overdose hospitalizations.

Our result, that fewer than 10% of patients filled pre-
scriptions for post-discharge outpatient buprenorphine 
within 10  days, is similar to results observed after opi-
oid-related hospitalizations including overdose [42]. Few 
observed outpatient buprenorphine prescriptions might 
be partially explained by the transfer of patients to alter-
native facilities or patients who accessed methadone for 
OUD treatment (not captured in these data). However, 
overall, infrequent post-hospitalization outpatient treat-
ment for OUD is important given that effective evidence-
based OUD care requires medication continuity into 
community settings.

Translating this observed treatment gap  into practice 
may include expanding care pathways and programs that 
better identify patients with OUD and assess the need 
for treatment during general acute care hospitalizations 
[43, 44], similar to the programs that actively screen and 
treat OUD in emergency or primary care settings [45, 
46]. There is increasing evidence that establishing struc-
tures and increasing capacity among inpatient physicians 
to prescribe medication for OUD during all types of hos-
pitalizations effectively decreases substance use disorder 
symptoms and drug use, avoids self-directed discharges, 
and engages people with OUD in post-discharge treat-
ment [24, 25, 47, 48].

These results shed light on the gaps in care experienced 
by commercially-insured populations, who account 
for about 17% of OUD-related hospitalizations[22]. 
Commercial insurance barriers to access for medica-
tion for OUD, such as prior authorization, behavioral 
therapy requirements, and treatment limits are decreas-
ing over time, but still may impede appropriate treat-
ment of buprenorphine [49]. In addition to employed 
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beneficiaries, these claims also describe young adults/
dependents who may not have other insurance options 
or choose the better coverage of their parent’s plan. For 
example, we observed a large proportion of Primary-
OUD hospitalizations for young adults who are depend-
ent beneficiaries, highlighting the importance of recent 
allowances for parents to continue coverage of children 
up to 26 years of age, an age group highly affected by sub-
stance use disorders [50]. Additionally, we found that for 
about 13% of hospitalizations, individuals did not have 
outpatient medication insurance in the immediate post-
discharge period so we were not able to observe outpa-
tient medications for OUD for this group. There may be 
many explanations for this finding (e.g. medication cov-
erage by another source), but indicate that lack of outpa-
tient medication coverage may be a barrier to continuity 
of post-discharge outpatient medications for OUD.

These results should be considered in the context of the 
following limitations: We identified OUD using ICD-9 
and ICD-10 codes that have not been validated, and may 
be used to reflect varying levels of OUD severity and 
indication for post-discharge treatment. In particular, the 
position of the OUD code may not be sufficient to indi-
cate the severity of OUD or need for OUD treatment, 
especially when OUD is not in the primary diagnosis 
position. Misclassification (for example in the discharge 
status variable), may have affected our results. For exam-
ple, if those in the ‘other’ discharge status category were 
actually discharged to an outpatient setting and less 
likely to be prescribed buprenorphine, our results about 
buprenorphine prescription would be underestimates. 
Though the proportion of OUD and overdose admis-
sions did not change substantially over time, we cannot 
account for variation in increasing awareness and docu-
mentation of OUD, or that OUD may be more likely to 
be recorded during certain types of Secondary-OUD 
admissions (e.g. surgical or infection-related admissions). 
Claims data may not reflect all treatment received (e.g. 
other medication for OUD (such as methadone), counsel-
ling or residential treatment paid for by other insurance, 
self-pay, or federal and state programs). Additionally, 
medications prescribed during hospitalization or filled 
in the inpatient setting are not observable in these data. 
Medications recorded in claims data do not reflect writ-
ten but unfilled prescriptions, and are a proxy for actual 
consumption. Lastly, these results reflect the national 
commercially-insured population with at least 6 months 
of continuous enrollment, an acknowledged minority of 
patients with OUD; and these results may not generalize 
to individuals who are commercially-insured for shorter 
periods (e.g. due to loss of employment due to substance 
use), publicly insured or uninsured or those who experi-
ence repeated hospitalizations within a 6 month period.

Conclusions
This research illustrates that non-overdose acute care 
hospitalizations with documented OUD in general medi-
cal settings should be recognized as part of the contin-
uum of OUD care provided by health systems. Our work 
adds to the evidence to support using resources to bolster 
both to initiate medications for OUD in the context of 
a broad range of hospitalization diagnoses and increase 
policies and practices that ensure continuity of mediation 
for OUD after hospital discharge.
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