
 1Arms L, et al. BMJ Open Quality 2022;11:e001899. doi:10.1136/bmjoq-2022-001899

Open access 

Improving the utilisation of medication- 
assisted treatment for alcohol use 
disorder at discharge

Luther Arms,1 Hershan Johl,2 Jeremy DeMartini3 

To cite: Arms L, Johl H, 
DeMartini J. Improving the 
utilisation of medication- 
assisted treatment for 
alcohol use disorder at 
discharge. BMJ Open Quality 
2022;11:e001899. doi:10.1136/
bmjoq-2022-001899

 ► Additional supplemental 
material is published online only. 
To view, please visit the journal 
online (http:// dx. doi. org/ 10. 
1136/ bmjoq- 2022- 001899).

Received 11 March 2022
Accepted 29 November 2022

1Psychiatry, University of 
California San Francisco, San 
Francisco, California, USA
2Medicine, UC Davis, 
Sacramento, California, USA
3Psychiatry, UC Davis, 
Sacramento, California, USA

Correspondence to
Dr Luther Arms;  
 luther. arms@ ucsf. edu

Quality improvement report

© Author(s) (or their 
employer(s)) 2022. Re- use 
permitted under CC BY- NC. No 
commercial re- use. See rights 
and permissions. Published by 
BMJ.

ABSTRACT
Alcohol use disorder is a constellation of symptoms and 
behaviours related to dependence and abuse. It is present 
in 11.0% of US adults and is a leading cause of death 
and healthcare expenditures in the USA. Medication- 
assisted treatment (MAT) is medication to reduce cravings, 
decrease rewards or limit withdrawal symptoms in 
combination with behavioural therapy.
A review of all patients with an alcohol- related condition 
admitted to internal medicine teams at an academic 
medical centre over a 7- month period (N=583) identified 
that only 1.4% (n=8) were discharged with an MAT 
prescription. Quality improvement methods were used to 
increase the proportion of patients discharged with an MAT 
prescription.
Implementing educational interventions and embedding a 
recommendation for MAT into the order sets used to treat 
alcohol withdrawal increased the percentage of patients 
with an alcohol- related condition that were discharged 
with an MAT prescription to 11.2%.
MAT remains an underused intervention for the treatment 
of alcohol use disorder. However, combining educational 
and structural interventions, including just- in- time 
teaching, can successfully increase the percentage of 
patients who receive an MAT prescription.

PROBLEM
Alcohol use disorder is a common condi-
tion with significant healthcare and societal 
costs. Despite this, an evidence- based inter-
vention to treat alcohol use disorder known 
as medication- assisted treatment (MAT) 
remains heavily underused. MAT is medica-
tion to reduce cravings, decrease rewards or 
limit withdrawal symptoms in combination 
with behavioural therapy.

Our institution is a large tertiary medical 
centre serving as the only academic medical 
centre in the region. Approximately 83 
patients with alcohol- related conditions 
are admitted monthly to internal medi-
cine teams staffed by the hospitalist divi-
sion or the internal medicine residency 
programme. A review of these patients from 
June to December 2019 identified that only 
1.4% (N=583) were discharged with an MAT 
prescription. We sought to increase the util-
isation of MAT at discharge for patients 

admitted with any alcohol- related condition 
to 11.0% within 18 months. We chose this 
goal because in 2019 MAT was prescribed to 
11.3% of US people who received any alcohol 
use treatment.1 Due to unforeseen delays 
from the COVID- 19 pandemic, the project 
time frame was extended to 26 months.

BACKGROUND
Alcohol use disorder, a constellation of behav-
iours and symptoms related to dependence 
and abuse, was present in 11.0% of US adults 
in 2020.2 Excessive alcohol use is a leading 
cause of death and healthcare expenditures 
in the USA, accounting for 1 in 10 deaths3 
and an average of 29 years of life lost per 
death.4 Economically, alcohol use is esti-
mated to cost around US$249 billion annually 
in lost productivity, healthcare expenditures 
and social costs.5

MAT is an approach to substance use 
disorders that combines medication with 
behavioural interventions. Currently, there 
are three United States Food and Drug 
Administration (FDA)- approved medications 
for the treatment of alcohol use disorder: 
naltrexone (available oral and as long- acting 

WHAT IS ALREADY KNOWN ON THIS TOPIC
 ⇒ Alcohol use disorder is an undertreated, common 
condition with significant healthcare and societal 
costs.

WHAT THIS STUDY ADDS
 ⇒ This quality improvement report demonstrates that 
medication assisted treatment’s (MAT) utilisation 
can be improved through embedded recommenda-
tions in alcohol withdrawal order sets to start MAT, 
brief educational interventions to relevant prescrib-
ers and adding MAT medications to the inpatient 
formulary.

HOW THIS STUDY MIGHT AFFECT RESEARCH, 
PRACTICE OR POLICY

 ⇒ These interventions could readily be adapted to oth-
er healthcare systems.
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injectable), acamprosate and disulfiram. Naltrexone is 
an opiate antagonist that is well tolerated, with reported 
effects of reduced cravings, reduced relapse rates and an 
overall decrease in alcohol use. It is estimated to reduce 
the risk of return to heavy drinking by 17% and trended 
towards abstinence.6 Acamprosate’s mechanism is still 
unknown but it has been shown to significantly reduce 
the risk of any drinking by 14% and maintain abstinence 
drinking.7

MAT remains underused nationally as only 1.1% of 
adults with alcohol use disorder reported receiving MAT 
in 2020.2 While many patients may refuse medication, a 
survey of outpatient providers noted lack of comfort and 
knowledge as the most common reasons for avoiding phar-
macotherapy.8 An educational intervention combined 
with a new discharge protocol at a tertiary medical centre 
showed a significant increase in naltrexone prescriptions 
and reduced all- cause emergency department visits and 
inpatient readmissions.9

MEASUREMENT
Our primary outcome measure was the proportion of 
patients admitted to an internal medicine service with 
any International Classification of Diseases, 10th Revision 
(ICD- 10) alcohol- related condition that received either 
a naltrexone or acamprosate prescription at discharge, 
excluding patients prescribed naltrexone in an inappro-
priate or unsafe manner (concurrent opiate at discharge, 
Aspartate aminotransferase (AST) or Alanine aminotrans-
ferase (ALT) >3 times the upper limit of normal). For 
our secondary outcome, we measured the rate of emer-
gency room revisit and inpatient readmissions. Data were 
gathered monthly using the electronic medical record. 
Baseline data gathering for our project started in June 
2019 (hereinafter referred to as month 1). The primary 
and secondary outcomes were measured monthly and 
are reported in three distinct time periods: as a baseline 
(months 1–7), after the first intervention of PDSA cycle 
1 (months 8–18) and after the first intervention of our 
second PDSA cycle (months 19–26). We also tracked how 
many patients were treated for alcohol withdrawal.

DESIGN
We assembled a multidisciplinary team including repre-
sentatives from internal medicine, psychiatry, emergency 
medicine and pharmacy. See figure 1 for our team’s 
driver diagram. Given the low prescribing rate in the 
months preceding our intervention and the absence of 
naltrexone or acamprosate from the inpatient formu-
lary, we anticipated significant obstacles to identifying 
patients with alcohol use disorder and adopting MAT. 
With sustainability in mind, we sought to combine struc-
tural (adding MAT medications to the formulary, using 
triggered order sets) and educational interventions to 
create a cultural shift in the treatment of alcohol use 
disorder at our institution. Our initial PDSA cycle focused 
on the existing discharge order set to include naltrexone, 

acamprosate or disulfiram prescriptions with handouts 
to local resources (see online supplemental materials). 
To target those patients who were expected to have a 
moderate to severe alcohol use disorder, we programmed 
a modification to the discharge order set that only trig-
gered if a physician had ordered an alcohol withdrawal 
order set during that admission. Our second PDSA cycle 
focused on interventions throughout the hospital course. 
It incorporated modifications to the alcohol withdrawal 
order sets themselves to include a prefilled order to begin 
in the hospital for naltrexone or acamprosate with guid-
ance on its use. We also included a preselected consult 
order for a new substance use navigator service that coin-
cidentally started at our hospital around that time. This 
is a consult service of healthcare navigators with back-
grounds in social work or psychotherapy specialising in 
substance use disorder assessments, health education 
and the referral process for local residential and outpa-
tient substance use treatment programmes. We focused 
on naltrexone and acamprosate due to their outcomes in 
reducing drinking or maintaining abstinence, tolerability 
and inclusion in a 2018 practice guideline from the Amer-
ican Psychiatric Association recommending their use in 
moderate or severe alcohol use disorder.10 Due to its daily 
dosing rather than three times daily, we recommended 
naltrexone. We later chose not to encourage disulfiram 
due to its frequent use in supervised settings and the need 
for patients to be free from intoxication to avoid adverse 
effects. This quality improvement project did not involve 
patients or the public in design, conduct, reporting or 
dissemination.

STRATEGY
Our project aimed to increase the utilisation of MAT for 
patients admitted for any alcohol- related condition with 
a moderate to severe alcohol use disorder. Some unex-
pected hurdles included the lack of any MAT option 
on the formulary and the COVID- 19 pandemic, which 
delayed and deprioritised our interventions.

PDSA cycle 1: Our initial PDSA cycle incorporated three 
main interventions: addition of naltrexone and later 
acamprosate to the inpatient formulary, a brief talk to 
the hospitalist division and modification to the discharge 
order set, which is used for all discharges at our hospital. 

Figure 1 Increasing utilisation of MAT driver diagram. MAT, 
medication- assisted treatment.
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Before any interventions were instituted, we applied 
for naltrexone’s inclusion in the inpatient formulary, 
which was granted during month 7. Modifications to the 
discharge order set also occurred in month 7. The brief 
talk, which included background information on alcohol 
use disorder, diagnosis and treatment occurred in month 
8. In the months after our interventions, we saw a rapid 
increase in the proportion of patients prescribed MAT, 
followed by a modest and sustained increase. Informal 
feedback from prescribers was obtained but not quantita-
tively measured by a survey. This feedback noted a lack of 
convenience and comfort with starting a new medication 
only at discharge after plans had been finalised.

PDSA cycle 2: Due to the feedback we received during 
PDSA cycle 1, we altered the alcohol withdrawal order set 
to facilitate earlier physician–patient discussions about 
the potential benefits of MAT and encourage initiation 
of MAT treatment in the hospital rather than only at 
discharge. In month 18, the alcohol withdrawal order 
sets were altered to recommend either naltrexone or 
acamprosate with just- in- time teaching on when either 
therapy would be most appropriate. This intervention was 
intended to improve prescriber knowledge of MAT and 
make prescribing more convenient. The order set also 
included a referral to the new substance use navigator 
service. A brief talk was again given to the hospitalist divi-
sion in month 20, and the project was introduced to the 
internal medicine residency programme in month 22. We 
again tracked our primary outcome measure and saw a 
rapid and sustained increase in the proportion of patients 
receiving MAT after our interventions.

RESULTS
Our primary outcome measure was the proportion of 
patients treated for any ICD- 10 alcohol- related condition 
that received one of two MAT prescriptions at discharge. 
At baseline, 1.4% (N=583) of patients admitted for alcohol 
related conditions were prescribed MAT (see figure 2). 
After PDSA cycle 1 began (months 8–18), this proportion 
increased to 5.4% (N=970) despite minimal education 
outreach during the COVID- 19 pandemic. After PDSA 
cycle 2 began (months 19–26), the proportion of patients 
receiving MAT increased to 11.2% (N=686). Of those 
treated for withdrawal during this period, 18.3% (N=421) 
were discharged with an MAT prescription. The inpatient 
and emergency room readmission rates did not signifi-
cantly change during any of the time periods.

The proportion of all naltrexone prescriptions that 
were potentially inappropriate or unsafe was 50.00% 
(N=12) at baseline, 5.7% (N=35) after PDSA cycle 1 and 
14.3% after PDSA cycle 2 (N=63).

LESSONS AND LIMITATIONS
Our project aimed to improve the utilisation of an 
effective treatment for alcohol use disorder to reduce 
unhealthy drinking and decrease the healthcare and 
societal costs of excessive alcohol use. We anticipated 

significant barriers to using MAT for alcohol use disorder, 
given low rates of use nationally. However, a key lesson 
from our project was the success in combining struc-
tural changes and education interventions. Adding MAT 
medications to the formulary and automatically recom-
mending MAT through the EMR during the hospitali-
sation improved the convenience of prescribing MAT. 
Just- in- time teaching, handouts and brief talks to relevant 
prescribers helped reduce stigma and improve prescriber 
and patient knowledge of MAT.

During PDSA cycle 1, we received feedback that 
discharge was an inconvenient time to discuss and initiate 
a new medication. This could have been reflected in the 
rapid increase in our primary outcome measure after the 
educational interventions, followed by a more modest 
increase as time progressed. During PDSA cycle 2, we 
sought to create an opportunity to discuss and initiate 
MAT earlier in the hospital course, including at admis-
sion when the suspicion for alcohol withdrawal is often 
the highest. These further interventions led to a rapid 
increase in prescribing to meet our project goal.

While we achieved our goals, there still may be opportu-
nity to increase MAT usage among our patient population. 
Nearly all patients treated for withdrawal also received a 
consult from the substance use navigator service, indi-
cating at least some openness to decreasing their use. 
While the navigators are not prescribers, including 
familiarity with and regular suggestion to discuss MAT 
with their prescriber in their practice may lead further 
patients to initiate MAT. As previously discussed, only 
11.3% of US people in 2019 who received any treatment 
for alcohol use disorder were prescribed MAT. In our 
study, a sizeable proportion of patients who sought treat-
ment may have preferred psychotherapy or peer support 
groups without medication due to safety concerns or 

Figure 2 Run chart showing the proportion of patients 
admitted for an alcohol- related condition who were 
prescribed MAT at discharge, by month. MAT, medication- 
assisted treatment. PDSA, Plan- Do- Study- Act Cycle.
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other considerations. We were unable to track referrals 
to therapy or peer support for this intervention but doing 
so is an opportunity for future study. In addition, while 
the patients that we targeted who were treated for alcohol 
withdrawal meet at least some of the criteria for alcohol 
use disorder, we may have missed a sizeable portion of 
patients with moderate to severe alcohol use disorder 
who are not treated for withdrawal. Besides our education 
interventions to prescribers, our project did not directly 
target these patients. Our project did not see an effect 
on readmission rates, yet as the use of MAT increases, we 
hope to understand better which patients are more likely 
to receive MAT and why they are readmitted.

The sporadic timing of our interventions limited our 
study, and our data were gathered monthly, so it was chal-
lenging to discern the direct associations. The overall 
number of patients treated with MAT was also low, leading 
to our results' variability. Furthermore, our healthcare 
system treats patients from many different insurances, 
primary care networks and geographical regions, which 
hampered our ability to collect long- term follow- up data, 
such as fill history and adherence at follow- up.

Finally, we would like to discuss project transferability 
to other health systems and sustainability. The MAT order 
set (available as online supplemental file 1), which we 
set to be automatically triggered by alcohol withdrawal 
orders, could readily be adapted to other electronic 
medical records and required minimal effort on behalf of 
the project members. The brief prescriber education on 
alcohol use disorder and MAT was done live with minimal 
graphics. To make the education piece more sustainable 
or transferable, future efforts could develop a brief online 
module, perhaps as part of periodic hospital training.

CONCLUSION
This project used educational outreach and multiple 
structural interventions to spread awareness and identify 
patients who may be candidates for MAT in real time. 
These interventions increased the utilisation of MAT for 
alcohol use disorder, gains which we expect will sustain as 
familiarity with naltrexone or acamprosate increases. We 
believe these changes can be implemented at any insti-
tution that uses an order set to treat alcohol withdrawal.

Acknowledgements We thank Connor Reilly, Eddie Eabisa and Hao Zhang (UC 
Davis Health Department of Quality and Safety) for support with data gathering and 
project management; we thank Dr. Joshua Elder and Dr. Daniel Colby (UC Davis 
Health Department of Emergency Medicine) for input on project design; we thank 
Kathie Le, Julia Munsch and Rebecca Hoss (UC Davis Health Pharmacy Department) 
for assistance adding naltrexone to the hospital formulary; we thank the UC Davis 
Health Internal Medicine Residency Program for dedicating training time to quality 
improvement. This work was supported by the 2019- 2020 UC Davis Medical Center 

GME High Value Competition Award from the UC Davis Health Department of Quality 
and Safety.

Contributors LA led the design of the project, coordinated implementation, 
performed outreach to prescribers, gathered and analysed data, and drafted and 
revised the manuscript. He is the guarantor. HJ assisted with project design, 
facilitated implementation of the electronic medical record order set changes and 
revised the paper. JD assisted with project design, troubleshooting, manuscript 
writing and revisions.

Funding UC Davis Health Department of Quality and Safety 2019- 2020 GME High 
Value Competition Award US$7000 (no award or grant number).

Competing interests None declared.

Patient and public involvement Patients and/or the public were not involved in 
the design, or conduct, or reporting, or dissemination plans of this research.

Patient consent for publication Not applicable.

Provenance and peer review Not commissioned; externally peer reviewed.

Data availability statement Data are available on reasonable request. Raw data 
were generated at UC Davis Medical Center. Derived data supporting the findings of 
this study are available from the corresponding author LA on request.

Supplemental material This content has been supplied by the author(s). It has 
not been vetted by BMJ Publishing Group Limited (BMJ) and may not have been 
peer- reviewed. Any opinions or recommendations discussed are solely those 
of the author(s) and are not endorsed by BMJ. BMJ disclaims all liability and 
responsibility arising from any reliance placed on the content. Where the content 
includes any translated material, BMJ does not warrant the accuracy and reliability 
of the translations (including but not limited to local regulations, clinical guidelines, 
terminology, drug names and drug dosages), and is not responsible for any error 
and/or omissions arising from translation and adaptation or otherwise.

Open access This is an open access article distributed in accordance with the 
Creative Commons Attribution Non Commercial (CC BY- NC 4.0) license, which 
permits others to distribute, remix, adapt, build upon this work non- commercially, 
and license their derivative works on different terms, provided the original work is 
properly cited, appropriate credit is given, any changes made indicated, and the use 
is non- commercial. See: http://creativecommons.org/licenses/by-nc/4.0/.

REFERENCES
 1 SAMSHA. 2019 national survey on drug use and health, 2020.
 2 SAMSHA. 2020 national survey on drug use and health, 2021.
 3 Stahre M, Roeber J, Kanny D, et al. Contribution of excessive alcohol 

consumption to deaths and years of potential life lost in the United 
States. Prev Chronic Dis 2014;11:E109.

 4 Esser MB, Sherk A, Liu Y, et al. Deaths and Years of Potential Life 
Lost From Excessive Alcohol Use - United States, 2011- 2015. 
MMWR Morb Mortal Wkly Rep 2020;69:981–7.

 5 Sacks JJ, Gonzales KR, Bouchery EE, et al. 2010 National and 
State Costs of Excessive Alcohol Consumption. Am J Prev Med 
2015;49:e73–9.

 6 Rösner S, Hackl- Herrwerth A, Leucht S, et al. Opioid antagonists for 
alcohol dependence. Cochrane Database Syst Rev 2010:CD001867.

 7 Rösner S, Hackl- Herrwerth A, Leucht S, et al. Acamprosate for 
alcohol dependence. Cochrane Database Syst Rev 2010:CD004332.

 8 Stanciu C, Penders T, Wuensch K, et al. Underutilization of 
pharmacotherapy for treatment of alcohol use disorders part 
II- results from a survey of practices among North Carolina 
mental health providers and brief review of efficacy of available 
pharmacotherapies. J Alcohol Drug Depend 2017;5:285.

 9 Wei J, Defries T, Lozada M, et al. An inpatient treatment and 
discharge planning protocol for alcohol dependence: efficacy in 
reducing 30- day readmissions and emergency department visits. J 
Gen Intern Med 2015;30:365–70.

 10 Reus VI, Fochtmann LJ, Bukstein O, et al. The American psychiatric 
association practice guideline for the pharmacological treatment of 
patients with alcohol use disorder. Am J Psychiatry 2018;175:86–90.

copyright.
 on M

arch 20, 2024 by guest. P
rotected by

http://bm
jopenquality.bm

j.com
/

B
M

J O
pen Q

ual: first published as 10.1136/bm
joq-2022-001899 on 12 D

ecem
ber 2022. D

ow
nloaded from

 

https://dx.doi.org/10.1136/bmjoq-2022-001899
http://creativecommons.org/licenses/by-nc/4.0/
http://dx.doi.org/10.5888/pcd11.130293
http://dx.doi.org/10.15585/mmwr.mm6930a1
http://dx.doi.org/10.1016/j.amepre.2015.05.031
http://dx.doi.org/10.1002/14651858.CD001867.pub3
http://dx.doi.org/10.1002/14651858.CD004332.pub2
http://dx.doi.org/10.4172/2329-6488.1000285
http://dx.doi.org/10.1007/s11606-014-2968-9
http://dx.doi.org/10.1007/s11606-014-2968-9
http://dx.doi.org/10.1176/appi.ajp.2017.1750101
http://bmjopenquality.bmj.com/

	Improving the utilisation of medication-­assisted treatment for alcohol use disorder at discharge
	Abstract
	Problem﻿﻿
	Background
	Measurement
	Design
	Strategy
	Results
	Lessons and limitations
	Conclusion
	References


