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Abstract

Objectives: Describe clinical and demographic associations with inpatient medication for opioid 

use disorder (MOUD) initiation on general medicine services and to examine associations between 

inpatient MOUD initiation by generalists and subsequent patient healthcare utilization.

Methods: This is a retrospective study using medical record data from general medicine services 

at an urban safety-net hospital before an inpatient addiction consultation service. The patients were 

adults hospitalized for acute medical illness who had an opioid-related ICD-10 code associated 

with the visit. Associations with MOUD initiation were assessed using multivariable logistic 

regression. Hospital readmission, emergency department use, linkage to opioid treatment programs 

(OTP), and mortality at 30- and 90-days postdischarge were compared between those with and 

without hospital MOUD initiation using χ2 tests.

Results: Of 1,284 hospitalized patients with an opioid-related code, 59.81% received MOUD 

and 31.38% of these were newly initiated in-hospital. In multivariable logistic regression, Black 

race, mood disorder, psychotic disorder, and alcohol use disorder were negatively associated with 

MOUD initiation, while being aged 25–34, having a moderate hospital severity of illness score, 

and experiencing homelessness were positively associated. There were no bivariate associations 
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between MOUD initiation and postdischarge emergency department use, hospital readmission, or 

mortality at 30- and 90-days, but those initiated on MOUD were more likely to present to an OTP 

within 90 days (30.57% vs 12.80%, P < 0.001).

Conclusions: MOUD prescribing by inpatient generalists may help to increase the number of 

patients on treatment for opioid use disorder after hospital discharge. More research is needed to 

understand the impact of inpatient MOUD treatment without addiction specialty consultation.
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Every year hundreds of thousands of patients with opioid use disorder (OUD) are 

hospitalized, yet few receive evidence-based treatment for OUD.1–4 Hospitalized patients 

with OUD frequently have high readmission rates and high healthcare costs.5–7 These 

hospitalizations may represent a missed opportunity to address OUD and better support 

vulnerable patients.

Specialty programs that provide integrated medical and behavioral OUD treatment for 

hospitalized patients have been shown to increase engagement in outpatient treatment, 

indicating that hospitalizations may be a good opportunity to address substance use and 

connect patients to ongoing care.8,9 Furthermore, specialty addiction consultation hospital 

services that offer medication for OUD (MOUD) have also been shown to increase linkage 

to outpatient treatment and decrease the severity of OUD illness.10–12

Inpatient addiction consultation services are feasible to implement in care settings where 

there is access to addiction specialists, but this type of service may not be realistic 

for smaller hospitals or settings where no specialist is available.13,14 Given the high 

prevalence of OUD in the general population and the frequency of hospitalizations among 

this patient population, OUD is being reconsidered as an illness that a general medical 

practitioner should address in the hospital setting.15,16 Evidence supports non-addiction 

specialists providing MOUD in primary care settings of equal quality to specialty care, yet 

little evidence exists for non-addiction specialists providing MOUD in the acute hospital 

setting.17–19

We analyzed electronic health records of patients with OUD who were admitted during 

a 2.5-year period to an urban safety-net teaching hospital and were cared for on general 

medicine inpatient services. We sought to: (1) describe the patient population with OUD in 

our hospital who were not on MOUD, (2) identify demographic and clinical associations 

with hospital treatment initiation, and (3) examine associations with MOUD initiation by 

non-addiction specialists and subsequent patient healthcare utilization and mortality within 

90-days of discharge.
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METHODS

Setting

The study took place at Zuckerberg San Francisco General Hospital (ZSFG), an academic, 

urban county hospital with 397 inpatient beds. The hospital serves as the safety-net facility 

and only level 1 trauma center in San Francisco. Hospitalizations on the family medicine 

service, faculty hospitalist service, and internal medicine teaching services were included 

in the dataset. These services are staffed by the University of California, San Francisco, 

residents, and clinical faculty members. We focused on these services because MOUD 

prescribing was more common and there is a greater precedent for inpatient generalists 

to treat OUD based on evidence for this practice in the outpatient setting.17–19 Discharge 

planning on these services is coordinated between the treating physicians and a team social 

worker. Discharge planning nurses and case managers were involved on a case-by-case 

basis. There was no postdischarge support for connecting to OUD treatment.

During this time period there was no addiction consult service or active research studies on 

inpatient treatment of substance use disorders. There was informal teaching on MOUD on 

some services and the hospital hosted Drug Addiction Treatment Act 2000 Waiver Trainings 

several times during the study period, but there were no formal hospital protocols for 

initiating MOUD. Physicians in the health system with expertise in MOUD were available 

for informal peer-to-peer guidance on buprenorphine initiation. Currently, about 27 faculty 

who staff the services in this study have a Drug Addiction Treatment Act 2000 Waiver, 

which is estimated to be 20%. We do not have historical data on when providers obtained 

their waiver. The number of residents with a waiver is unknown.

Study Population

Patients 18 and older who were admitted to one of the above-mentioned services for any 

primary diagnosis between January 1, 2016 and June 30, 2018 who also had at least 1 

OUD-related ICD-10 diagnosis code for the encounter were included in the study. Coding 

for OUD was based on the admission note, progress notes, and/or discharge summary for 

the encounter. OUD diagnosis codes included root codes F11 (opioid-related) and F19 

(other psychoactive substance). A subset of hospitalizations with an F11 code was manually 

reviewed and it was confirmed that coding was an accurate marker of an OUD diagnosis by 

the documenting provider. F19 codes were included to capture patients with polysubstance 

use and those who were classified into a nonspecific substance use category. All of these 

hospitalizations were manually chart reviewed for keywords to determine if the use disorder 

included opioids. Patients who were pregnant at the time of admission were excluded 

because many were admitted for OUD management in the setting of high-risk pregnancy, 

unlike non-pregnant patients who are not admitted routinely for OUD management.

Demographic and Index Admission Measures

The index admission was defined as the first hospitalization with an OUD-related code 

during the study period for each patient. For each index encounter, pharmacy records were 

assessed to determine whether MOUD was newly initiated during the encounter, was an 

outpatient medication continued by the inpatient treatment team, or was not prescribed. A 
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new hospital MOUD initiation was defined as any patient who was not on MOUD for at 

least 7-days before admission because patients in our hospital were clinically treated as 

new starts after this amount of time, meaning they were initiated on starting doses and 

titrated up. This was determined by matching inpatient pharmacy and hospitalization records 

to determine which patients were on MOUD during the visit, then reviewing pharmacy 

documentation to determine if it was a new initiation. Where pharmacy documentation did 

not clearly indicate the number of days the patient was off of MOUD, a manual chart review 

of the admission notes was performed. The highest dose of methadone or buprenorphine 

that the patient received on any 1 day during the hospitalization was captured. For patients 

initiated on buprenorphine, the incidence of precipitated withdrawal was determined by 

manual chart view. For patients not prescribed MOUD in the hospital, their outpatient 

MOUD treatment status was unknown.

Age, sex, race, ethnicity, primary language, housing status, insurance carrier, primary 

discharge diagnosis, severity of illness score, length of hospital stay, and co-morbidities 

were identified using electronic medical record data for the index encounter. Race and 

ethnicity were self-reported to hospital intake coordinators and eligibility workers and for 

this study were organized into four categories: White, Black, Hispanic and other/unknown 

(Asian, Native American, Native Hawaiian/Pacific Islander, other race, and unspecified; 

combined due to small sample size). Insurance type was divided into Medicaid, Medicare, 

and other (private pay, jail coverage, commercial, Veteran’s Affairs Health Benefits, and 

Tricare were combined due to the small sample size). The severity of illness score for the 

admission is on a one-to-four scale with 4 being the most severe,20 assigned by the hospital 

billing department for every hospitalization. The score is based on the provider’s assessment 

of the extent of physiologic decompensation and responsiveness to treatment, or the need 

for ongoing life-sustaining measures. For measures with missing data, the totals are shown 

separately in Table 1.

The comorbidities we examined were alcohol use disorder, cocaine and stimulant use 

disorder, psychotic disorder, mood disorder, and anxiety disorder. Co-morbidities were 

selected on hypothesized relevance to OUD outcomes.21–23 Patients were considered to 

have a co-morbid condition if they had a relevant ICD-10 code at any encounter during the 

study time period. This approach was chosen because chronic and/or psychiatric conditions 

are not always captured during medical hospitalizations and outpatient billing in our system 

limits the number of billing codes assigned per encounter. Additionally, many mental health 

disorders are diagnosed over the course of several visits. For these reasons, we were 

concerned that there would be an underestimation of the prevalence of comorbidities due 

to under documentation if only the hospital encounter or shorter time frames were used.

Postdischarge Outcomes

Outcomes assessed were emergency department (ED) presentation, hospital readmission, 

presentation to an opioid treatment program (OTP), and postdischarge mortality within 30-

days and 90-days after discharge from the index encounter. Patients who died in the hospital 

were transferred to another facility or service, enrolled in hospice, or were incarcerated 

were not included in the postdischarge data analysis because we were unable to follow 
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them to discharge or their follow-up care differed from the general hospital population. 

We re-ran our analysis of mortality with hospice patients and planned to report it if there 

were any changes in the significance that would change the interpretation of our results. 

ED presentations and hospital readmissions were determined using medical record data at 

ZSFG Hospital. Linkage to outpatient OUD treatment was assessed using data from the 

Department of Public Health’s (DPH) network of OTPs throughout the city. One encounter 

within the first 30-days after discharge and another encounter between 31 and 90-days was 

considered linkage to care for each time frame. Identified patient data was provided to the 

DPH, but due to data sharing restrictions, the OTP data were only available in aggregated, 

de-identified form. Therefore, analysis requiring matching to the primary dataset could 

not be performed. OTPs provide both methadone and buprenorphine treatment, however, 

this outcome does not include buprenorphine prescriptions from primary care settings or 

OTP encounters outside of San Francisco. Postdischarge mortality was collected from vital 

records.

Data Analysis

Patient and index hospital encounter characteristics for patients who initiated MOUD and 

those who did not receive MOUD treatment were analyzed using descriptive statistics. 

Differences in patient and index hospital encounter characteristics and postdischarge 

outcomes were assessed using χ2 tests.

Unadjusted and adjusted logistic regression models were used to examine associations with 

the initiation of MOUD in-hospital. Patient and index-hospitalization characteristics were 

included as independent variables based on hypothesized clinical importance and previously 

published findings on predictors of treatment initiation. Gender, age, race and ethnicity, 

insurance type, housing status, psychiatric disorders, and alcohol use have been shown to 

be predictors of outpatient treatment entry21,23–27 and housing status and methamphetamine 

use have been shown to have associations with inpatient treatment initiation.22 All statistics 

were performed using STATA version 16.0.

This study was approved by the University of California, San Francisco Institutional Review 

Board (IRB #18–25148) and the San Francisco DPH. Informed consent by participants was 

not required.

RESULTS

There were 16,404 hospitalizations on the 3 services during the study time period. There 

were 1,417 unique patients with opioid or psychoactive substance-related ICD-10 code. 

1,284 were found to have OUD after excluding a subset of patients with psychoactive 

substance use that did not include opioids. Of patients with OUD, 527 were on 

buprenorphine or methadone in the community and were continued on treatment during 

their index hospital stay. Of the other 757 patients, 241 (31.84%) were initiated on MOUD 

during their index hospital stay whereas 516 (68.16%) received no inpatient MOUD (Fig. 1).

The patients who were not on MOUD during their index hospital stay (n = 757) were 

predominantly male (72.13%), English speaking (94.19%), and had Medicaid (74.77%). 
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Half were experiencing homelessness and 68.82% had a comorbid cocaine or stimulant use 

disorder (Table 1). The three most common groups of primary discharge diagnoses were 

skin and soft tissue infection (22.46%), sepsis and bacteremia (15.46%), and opioid-related 

disorders (5.94%). Of patients initiated on MOUD during the index hospitalization, the 

median highest daily dose of methadone was 30 mg interquartile range (IQR 20–40 mg) and 

the median highest daily dose of buprenorphine was 10 mg (IQR 8–16 mg) (Table 1). None 

of the patients initiated on buprenorphine experienced precipitated withdrawal. No patients 

received naltrexone for OUD treatment.

In bivariate analysis, initiation of MOUD was associated with differences in age, race 

and ethnic group, language, homelessness, length of stay, alcohol use disorder, psychotic 

disorder, and mood disorder (Table 1.). In multivariable analysis assessing associations with 

in-hospital MOUD initiation, being aged 25 to 34 (aOR 2.32, 95% CI 1.09–4.94) compared 

to a reference group of age 18–24, experiencing homelessness (aOR 1.63, 95% CI 1.14–

2.32), and having a severity of illness score of 2 (aOR 1.77, 95% CI 1.11–2.81) or 3 (aOR 

1.75, 95% CI 1.03–2.95) compared to 1, were positively associated with MOUD initiation. 

Black race (aOR 0.59, 95% CI 0.39–0.88) compared to White race, and co-occurring mood 

disorder (aOR 0.51, 95% CI 0.34–0.75), alcohol use disorder (aOR 0.67, 95% CI 0.45–

0.98), and psychotic disorder (aOR 0.58, 95% CI 0.35–0.96) were negatively associated with 

MOUD initiation (Table 2).

In bivariate analysis, initiation of MOUD was not associated with subsequent ED 

presentation, hospital admission or all-cause mortality at 30- and 90-days postdischarge. 

Initiation of MOUD in the hospital was associated with presenting to an OTP within 30 

(27.98% vs 10.63%, P < 0.001) and 90-days (30.57% vs 12.80%, P < 0.001) (Table 3).

DISCUSSION

To our knowledge, this is the first study to examine real-world hospital MOUD treatment 

outside of addiction specialty consultation. We found that about 60% of patients received 

MOUD and about a third were newly initiated. Treatment initiation was associated with 

certain demographic and clinical characteristics that could be important for targeted 

interventions. Patients who were initiated on MOUD in-hospital were more likely to engage 

with an OTP postdischarge, despite that most patients were not presenting to the hospital for 

OUD treatment and there was no formalized protocol for treatment linkage.

The rate of treatment initiation found in this study is higher than previously reported in 

the general hospital population at Veterans Health Administration (31.8% vs 8.4%).3 The 

treatment initiation rate for those who received a hospital addiction consultation has ranged 

from 31% to 87% in previous studies.11,22,28–30 Our study initiation rates may differ from 

addiction consultation rates due to the expertise provided by these care teams. Differences 

could also reflect a selection bias where addiction consultation services were more likely to 

be consulted for patients who are interested in starting treatment.

Our findings support the notion that general hospital medicine providers can increase the 

number of patients on MOUD without the assistance of addiction medicine specialists. 
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Specialty addiction consultation services implemented at hospitals across the country, 

mainly tertiary academic centers, bring myriad benefits.10–12 Nonetheless, not all hospital 

systems can implement an addiction consultation service due to the limited availability 

of addiction specialists in many communities and lack of financial resources to staff 

a consulting service.13,14 Furthermore, hospital addiction consultation services may not 

be able to staff every case. Management of OUD can be conceptualized similarly to 

the management other common illnesses such as diabetes,31 where an endocrinology 

consultation is not required for every patient with diabetes who requires insulin or needs 

to start a new medication for better glucose control. Some patients will require specialty 

care, but training hospitalists to prescribe MOUD and refer to outpatient care is a practical 

conjunctive or alternative solution for increasing access to MOUD that merits further 

research.

This study also highlights demographic and clinical characteristics associated with initiating 

MOUD in the hospital. The higher rate of initiating treatment among patients experiencing 

homelessness,22 in contrast to outpatient settings in which homelessness is associated with 

not initiating MOUD,21,24,26,32 suggests a unique opportunity during hospitalization for 

MOUD initiation. In contrast, mood disorder, psychotic disorder, and alcohol use disorder 

were associated with not initiating MOUD, suggesting that complex patient cases may 

require addiction specialists or additional provider education.

Lower rates of MOUD initiation among Black patients raise concerns about equity, stigma, 

or lack of trust. This finding is consistent with previous evidence that racial and ethnic 

minorities often receive lower-quality care compared to White patients.33 The literature on 

racial differences in substance use disorder treatment in the outpatient setting is mixed, 

with some studies showing higher odds of MOUD treatment among people of Black race 

or Hispanic ethnicity compared to White race wheras others showing the opposite.25,34,35 

Situations in which there is cognitive overload, such as busy hospital settings, are more 

susceptible to provider implicit bias.36 The consequences of stigma related to seeking 

treatment also might be more pronounced in some Black communities37 and previous 

research on methadone maintenance therapy demonstrated that some minority communities 

have negative perceptions of methadone, the primary medication utilized in this study.38

We did not identify an association between initiating MOUD in the hospital and 

presenting to the ED after discharge, being readmitted, or dying within 30- or 90-days of 

discharge. Studies of MOUD initiation by addiction medicine services have been mixed, 

with some demonstrating reduced ED and hospital utilization and others showing no 

reduction.8,12,28,29,39 Expanded and well-tailored services, including patient navigation, 

may be needed to help to reduce postdischarge ED use and hospital readmissions in this 

population. Regardless of these outcomes, MOUD is an effective treatment that should be 

offered to all patients with OUD.40

We found lower rates of postdischarge OUD treatment in this study than previously 

reported.10,11,41 Although many factors could contribute to the failure of linkage to 

outpatient care, the absence of hospital protocols, and our inability to fully capture 

postdischarge OUD treatment, may explain some of the differences. We also found low 
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median doses of MOUD, which could indicate that medications were used for management 

of withdrawal symptoms only, without intention to up titrate to manage cravings or link to 

ongoing OUD care. Although this may represent a missed opportunity to adequately treat 

OUD, hospital initiation of MOUD solely to manage withdrawal is still important for patient 

comfort and will help with the maintenance of tolerance, mitigating the theoretical risk of 

overdose postdischarge.42,43 Given that methadone titrations can take days to weeks to reach 

therapeutic doses, the low median dose could also reflect incomplete medication titrations 

due to short lengths of stay.

More research is needed to better understand hospital OUD care by non-addiction specialists 

and to determine if our findings are replicated in other hospital systems. There are some 

strategies that can be considered to increase OUD care by inpatient providers and target 

undertreated populations. Provider education on OUD treatment and implicit bias and 

standardized hospital protocols for screening and starting patients on MOUD could help fill 

gaps for when no addiction specialists are available while mitigating health care disparities. 

Signage that makes patients aware of the availability of treatment in the hospital may 

normalize MOUD and help patients recognize that there could be a benefit to discussing 

their opioid use. The California Bridge Project (bridgetotreatment.org) and Oregon Health 

and Sciences University IMPACT Team both have published resources to help hospitals 

adopt standardized practices for substance use treatment.44

Limitations

Given that this was a single-site study with unknown levels of provider training on MOUD, 

the generalizability of the study may be limited. Our findings may be unique due to health 

policy, hospital, provider, and community factors that can influence MOUD prescribing. We 

use ICD-10 billing codes, which are not intended for research or clinical assessments. Use 

of ICD-10 codes to identify patients with OUD likely underestimates the number of patients 

with OUD, especially those who did not receive MOUD, because it only includes people 

with an identified diagnosis and likely a more severe disorder. Co-morbid conditions were 

identified using relevant ICD-10 codes for any encounter during the study time period. We 

chose this approach to avoid underestimation, however, it is possible that the co-morbidity 

developed after the index hospitalization, which would overestimate prevalence. We also 

lack measures such as the severity of OUD illness, engagement in primary care, and past 

patient experiences with MOUD which would potentially confound the MOUD initiation 

associations we identified.

The analysis of postdischarge data is unadjusted and could be confounded. It is also limited 

because ED presentations and hospital readmissions only include those at our site, not at 

other acute care hospitals in the community. Buprenorphine prescribed outside of an OTP 

and any MOUD treatment outside of our city were not captured. Therefore, ED presentation, 

hospital readmission, and outpatient OUD treatment rates, especially for buprenorphine, 

are likely underestimated and we cannot draw conclusions about post-discharge linkage to 

office-based OUD care.

Tierney et al. Page 8

J Addict Med. Author manuscript; available in PMC 2024 December 06.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

http://bridgetotreatment.org


CONCLUSIONS

This study demonstrates that inpatient generalists can increase the number of patients 

on MOUD without addiction specialty consultation. Hospital MOUD initiation varied by 

patient race, age, severity of illness score, housing status, and co-morbidities and was 

positively associated with presenting to an OTP after discharge. In unadjusted analysis, there 

was no association between hospital MOUD initiation and post-discharge ED presentation, 

hospital readmission, or mortality. More research is needed to understand the feasibility and 

effectiveness of OUD treatment without specialty consultation.
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FIGURE 1. 
Participant flowchart. Comparison groups are shaded in grey. MOUD, medication for opioid 

use disorder; OUD, opioid use disorder.
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TABLE 2.

Unadjusted and Adjusted Logistic Regression of MOUD Initiation in the Hospital

Independent Variable Unadjusted Odds Ratios (95% CI) Adjusted Odds Ratios (95% CI)

Age 18–24* 1 1

 25–34 2.27 (1.14–4.49) 2.32 (1.09–4.94)

 35–44 1.37 (0.69–2.70) 1.65 (0.76–3.56)

 45–54 1.05 (0.53–2.07) 1.25 (0.58–2.70)

 55–64 0.70 (0.34–1.41) 0.89 (0.40–2.00)

 65–74 0.67 (0.28–1.62) 1.10 (0.36–3.34)

Sex 1.38 (0.99–1.92) 1.39 (0.96–2.00)

Race/ethnicity

 White, non-Hispanic* 1 1

 Black, non-Hispanic 0.45 (0.31–0.66) 0.59 (0.39–0.88)

 Hispanic 0.51 (0.31–0.84) 0.63 (0.38–1.07)

 Other/unknown 0.70 (0.40–1.22) 0.73 (0.40–1.34)

Insurance type

 Medicaid* 1 1

 Medicare 0.61 (0.39–0.95) 1.03 (0.57–1.84)

 Other/commercial 0.89 (0.51–1.56) 0.85 (0.45–1.63)

Homelessness 1.78 (1.30–2.43) 1.63 (1.14–2.32)

Severity of illness score

 1* 1 1

 2 1.33 (0.87–2.04) 1.77 (1.11–2.81)

 3 1.00 (0.63–1.60) 1.75 (1.03–2.95)

 4 0.78 (0.43–1.41) 1.31 (0.68–2.53)

Co-occurring disorders

 Alcohol use 0.58 (0.41–0.82) 0.67 (0.45–0.98)

 Cocaine and other stimulant use 1.09 (0.78–1.52) 1.10 (0.76–1.61)

 Mood 0.51 (0.37–0.72) 0.51 (0.34–0.75)

 Psychotic 0.57 (0.36–0.89) 0.58 (0.35–0.96)

 Anxiety 0.86 (0.62–1.20) 1.01 (0.68–1.52)

*
Reference group.

MOUD, medication for opioid use disorder.
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