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Abstract

Background: Cannabis use disorders (CUD) have increased with more individuals using
cannabis, yet few receive treatment. Health systems have adopted the Healthcare Effectiveness
Data and Information Set (HEDIS) quality measures of initiation and engagement in alcohol and
other drugs (AOD) dependence treatment, but little is known about the performance of these
among patients with CUD.

Methods: This cohort study utilized electronic health records and claims data from seven health
care systems to identify patients with documentation of a new index CUD diagnosis (no AOD
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diagnosis <60 days prior) from International Classification of Diseases-9t" edition codes
(10/1/2014-8/31/2015). The adjusted prevalence of each outcome (initiation, engagement and a
composite of both) was estimated from generalized linear regression models, across index
identification setting (inpatient, emergency department, primary care, addiction treatment and
mental health/psychiatry), AOD comorbidity (patients with CUD only and CUD plus other AOD
diagnoses) and patient characteristics.

Results: Among 15,202 patients with an index CUD diagnosis, 30.0% (95% CI 29.2% — 30.7%)
initiated, 6.9% (95% CI 6.2% — 7.7%) engaged among initiated, and 2.1% (95% CI 1.9%-2.3%)
overall both initiated and engaged in treatment. The adjusted prevalence of outcomes varied across
index identification setting and was highest among patients diagnosed in addiction treatment, with
25.0% (95% CI 22.5%—27.6%) who initiated, 40.9% (95% CIl 34.8%-47.0%) engaged and 12.5%
(95% CI 10.0%-15.1%) initiated and engaged. The adjusted prevalence of each outcome was
generally highest among patients with CUD plus other AOD at index diagnosis compared to those
with CUD only, overall and across index identification setting, and was lowest among uninsured
and older patients.

Conclusion: Among patients with a new CUD diagnosis, the proportion meeting HEDIS criteria
for initiation and/or engagement in AOD treatment was low and demonstrated variation across
index diagnosis setting, AOD comorbidity, and patient characteristics, pointing to opportunities for
improvement.

Keywords

cannabis; substance use disorder; quality indicators; comorbidity; health services research;
treatment

INTRODUCTION

Cannabis is the third most widely used substance in the United States after alcohol and
tobacco, with 8.9% of the population aged 12 and older reporting current use in 2016.1 The
prevalence of cannabis use disorders (CUD) has increased in the U.S. since 2002, with 3.5%
of men and 1.5% of women having a current CUD, and is expected to increase as legal
access expands.2=> Although nearly 3 in 10 adults who use cannabis have a CUD, only 7.6%
of individuals with a current diagnosis receive treatment.1-3.6

The National Committee for Quality Assurance’s (NCQA'’s) Healthcare Effectiveness Data
and Information Set (HEDIS) is the most widely used set of health care quality measures in
the United States.” HEDIS includes measures to assess Initiation and Engagement of
Alcohol and Other Drug Dependence Treatment (IET).”:8 These health care system-level
performance measures are intended to assess and promote system-wide efforts to assure
patient referral and engagement in alcohol and other drug (AOD) treatment through
electronic health record (EHR) documentation of early involvement in AOD treatment
following a new diagonsis.® Historically, most health care systems have underperformed on
these measures®19 and little is known about patient- and system-level factors associated with
higher performance, aside from health care setting and specialty. Namely, patients who
initiate AOD treatment as outpatients, compared to inpatients, are more likely to engage,
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while patients in contact with specialty addictions treatment are more likely to initiate and
engage compared to patients in other settings.1!

To our knowledge, no study has evaluated the performance of HEDIS initiation and
engagement in AOD treatment measures among patients with CUD. As a result, little is
known about the association between characteristics of patients with CUD and these
performance metrics. Using EHR and claims data from seven health care systems within the
Health Systems Node of the NIDA Clinical Trials Network, we sought to evaluate initiation
and engagement in AOD treatment among patients with a new CUD diagnosis, and assess
variation across health care setting and patient characteristics. As other comorbid AOD
disorders strongly predict treatment utilization among patients with CUD,1213 we also
evaluated outcomes stratified by patients based on AOD comorbidity: those with a CUD
only, and those with a CUD plus other AOD disorder diagnoses.

METHODS

Setting and study sample

This observational cohort study utilized EHR and claims data from seven geographically
diverse health care systems within the Health Systems Node of the National Institute on
Drug Abuse Clinical Trials Network. These health systems serve patients in nine states,
three of which had legalized nonmedical and medical cannabis use, four had legalized
medical use, and two had no legalized cannabis use at the time of this study. Each health
system utilizes a system-wide EHR and provides both health care and insurance coverage.
Each health system also employs a common data model with harmonized EHR and medical
insurance claims data, including diagnoses, procedures and utilization, contained in a
standardized data repository, the Virtual Data Warehouse (VDW), designed to support
multisite research. The VDW was accessed locally by programmers at each site and data
were aggregated by the lead site into a single dataset for analysis. Data included patient
demographics, procedures, health care utilization, and mental health and AOD diagnoses,
and medical comorbidity diagnoses.

The study sample included adult patients (>18 years) from each site who met criteria for
enrollment and for the HEDIS AOD IET denominator between October 1, 2014 and August
31, 2015. Specifically, patients were eligible if: 1) they had a health care encounter,
including inpatient, outpatient, detoxification or emergency department visit, with
documentation of an /ndex AOD diagnosis, defined as a primary or secondary AOD
diagnosis without documentation of any AOD diagnosis in the prior 60 days; and 2) were
continuously enrolled for the two months prior through 44 days post index identification
date. Patients with an index AOD diagnosis that included a CUD diagnosis were included in
the present analyses. Because patients could have had more than one AOD diagnosis
documented at the index identification date (an indicator of substance use severity), two
mutually exclusive subsamples of CUD index diagnosis groups were categorized: 1) patients
with CUD only and 2) patients with CUD plus other AOD diagnoses. This study received
approval and waivers of consent and HIPAA authorization from the Institutional Review
Boards at each site.
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Measures at index CUD diagnosis—International Classification of Diseases, Ninth
Revision, Clinical Modification (ICD-9-CM) abuse and dependence diagnoses codes for an
index AOD diagnosis were specified by HEDIS, including ICD-9-CM codes for cannabis
use disorders (i.e., /index CUD diagnosis, 305.2.-22; 304.3-304.32). Indicators for other
AQOD disorder diagnoses at index included alcohol, opioid, stimulants (i.e., cocaine and
amphetamine) and other/unspecified (i.e., hallucinogen, sedative, antidepressant,
unspecified) drug abuse and dependence. These indicators were used to derive a count of
other AOD diagnoses at index CUD diagnosis (0, 1, = 2). Because the HEDIS AOD IET
measures consider /ndex identification setting,314 this measure was categorized into five
health care settings: 1) inpatient; 2) emergency department; 3) primary care, including
internal medicine, family practice, urgent care and obstetrics/gynecology; 4) addictions
treatment; and 5) mental health and psychiatry, with the latter three defined by outpatient
visits.

Measures prior to index CUD diagnosis—ICD-9-CM codes were used to identify
AOD and mental health disorders diagnosed in the year prior to the index encounter.
Specifically, a composite indicator for any AOD diagnosis in year prior to index included
indicators for cannabis, alcohol, opioids, stimulants, and other drug use, as well as ICD-9-
CM codes for nicotine dependence. A composite indicator for any mental health disorder in
the year prior to index included indicators for anxiety, depression, and serious mental illness.
Medical comorbidity in the past year was characterized by the Charlson comorbidity index
(score 0-2 vs. = 3).1516 yilization included counts (= 1 visits) of emergency department,
primary care, mental health/psychiatry and other specialty care visits in the 60 days prior to
index.

Other patient characteristics—Other patient characteristics measured at the time of
index identification date include gender (male/female), age (18-29, 30-49, 50-64, = 65
years), race/ethnicity (Black/African American, Hispanic/Latino, white, other/unknown),
and health insurance (commercial/private pay, Medicare, state subsidized, including
Medicaid, and unknown).

Outcome measures—The HEDIS IET AOD treatment indicators (i.e., 0/1) included: 1)
Initiation, defined as an encounter with a documented AOD diagnosis within 14 days of
index AOD diagnosis; and 2) engagement, among those who initiated treatment, defined as
two or more similar encounters within 30 days after initiation. Consistent with HEDIS,
patients diagnosed with an index AOD diagnosis while inpatient were assumed to have
initiated. To evaluate the extent of initiation and engagement among patients with an index
CUD diagnosis and account for bias as a result of engagement based on only those who
initiate,1” a composite indicator of /nitiation & engagementwas also evaluated.

Patient-level analyses described sample characteristics overall and across CUD index
diagnosis group, with chi-square tests of independence used to test for significant differences
between the two groups. The unadjusted probability and 95% confidence intervals for each
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of the three outcomes (initiation, engagement, and initiation & engagement) was calculated
for comparison to NCQA published performance estimates.10 For these analyses, patients
diagnosed during an inpatient stay were included in initiation estimates.

To estimate the adjusted probability of each outcome, overall and stratified by index CUD
diagnosis group, generalized linear models with a logit link were used. Adjusted estimates
for initiation excluded inpatients, as index identification during inpatient was equated with
initiation consistent with HEDIS, while engagement included all patients who initiated,
including inpatients. Robust standard errors were calculated using the sandwich estimator to
account for correlation between patients from the same health system. Models were adjusted
for covariates available in the dataset, with known associations between CUD and
treatment12:18.19 and significant bivariate associations between outcomes (Appendix A).
These included gender, age, race/ethnicity, health insurance, Charlson comorbidity, other
AOD diagnoses at index, any AOD diagnosis and/or any mental health diagnosis in the year
prior to index, utilization in the 60 days prior to index, and index identification setting.
Results were presented as the average adjusted predicted probability of each outcome based
on recycled predictions.29:21 Along with stratification by CUD index diagnosis group,
results were presented across index identification setting and patient characteristics.
Analyses were completed using Stata version 15.0 MP edition.22

Sample characteristics

Among the 86,565 patients with an index AOD diagnosis during the study period, 15,202
(17.6%) had an index diagnosis of CUD and were included. The sample was mostly male
(63.1%), younger (47.8% 18-29 years old) and white (52.2%; Table 1). The index CUD
diagnosis most frequently occurred in primary care (33.5%), followed by emergency
departments (29.4%), inpatient stays (23.6%), mental health and psychiatry visits (10.2%)
and addiction treatment settings (3.7%), with significant variation between patients with and
without other AOD at index diagnosis. Among all patients with an index CUD, 74.6% had
no other AOD diagnosis at index, while the remaining 25.4% had other AOD diagnoses at
index diagnosis: 19.1% with one and 6.4% with two or more additional AOD diagnoses at
index, with 58.3% of patients with other AOD at index having an alcohol use disorder.
Patients with and without other AOD diagnoses at index differed across all patient
characteristics (Table 1). For example, in the year prior to index diagnosis, patients with
other AOD diagnoses experienced a greater burden of AOD (50.1% vs. 37.1%; p<0.001) and
mental health disorders (56.6% vs. 47.2%; p<0.001) compared to patients with CUD only.

Unadjusted prevalence of initiation and engagement

For all patients with CUD, the unadjusted prevalence of initiation was 30.0% (95% ClI
29.2% — 30.7%), the majority (78.0%) of which was accounted for by inpatient encounters,
which, by definition, met HEDIS guidelines for initiation. Among patients who initiated
treatment, 6.9% (95% CI 6.2% — 7.7%) engaged in treatment and 2.1% (95% CI 1.9%
-2.3%) of all patients initiated and engaged in treatment.
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Adjusted prevalence of initiation and engagement

The adjusted prevalence of initiation, which excluded patients with inpatient index
diagnoses, varied across index identification setting and was highest for patients diagnosed
in addiction treatment settings (25.0% [95% CI 22.5-27.6%]; Table 2). Initiation was also
highest for patients with other AOD diagnoses at index, which ranged between 10.4% (95%
Cl 4.5%-16.5%) and 42.9% (95% CI 37.4%-48.4%), depending on index identification
setting, compared to patients with CUD only at index, which ranged between 3.8% (95% CI
1.9-%-5.9%) and 21.6% (95% CI 19.7%-23.6%).

The adjusted prevalence of engagement, among all who initiated, also varied across index
identification setting, ranging from 2.9% (95% CI 2.0%-3.9%) for inpatient to 40.9% (95%
Cl 34.8%-47.0%) for addiction treatment settings, and was generally highest among
patients with other AOD diagnoses at index (8.4% [95% ClI 6.1%-10.7%] compared to
patients with CUD only at index (5.6% [95% CI 6.1%-10.7%]).

Finally, the adjusted prevalence of initiation and engagement, among all patients, varied
across index identification setting, which ranged from 0.9% (95% CI1 0.7%-1.1%) for
primary care to 12.5% (95% CI (10.0%-15.1%) for addiction treatment settings and was
also highest among patients with other AOD diagnoses at index (3.1% [95% CI 2.5%
-3.7%]), compared to patients with CUD only at index (1.4% [95%CI 1.1%-1.6%]). For all
three outcomes, prevalence estimates were generally lowest among uninsured and older
patients (= 65 years) and highest among patients with other AOD diagnoses at index
diagnosis (Table 3; Appendix B).

DISCUSSION

This study evaluated rates of initiation and engagement in AOD treatment among patients
with a new CUD diagnosis in seven health care systems across the U.S., as measured by
HEDIS performance measures. About one third of patients initiated treatment and among
those who initiated, less than 7% engaged in treatment. Overall, 2% of patients with a CUD
initiated and engaged in treatment for alcohol and other drug use disorders, based on HEDIS
criteria. However, rates varied considerably depending on patient and clinical characteristics.
For each outcome, rates were highest among patients diagnosed in addiction treatment
settings compared to other settings and among those with other AOD diagnoses at the time
of diagnosis compared to those with CUD only, with the lowest rates among uninsured and
older patients.

This is the first study to assess HEDIS initiation and engagement performance measures
among patients with a new episode of CUD, and how these results compare to patients with
CUD in other health systems is not known. Among all patients newly diagnosed with AOD
disorders, the HEDIS-defined initiation rate has ranged between 17% and 40.8% depending
on health care system, region and insurance type.10:23-25 The 2016 HEDIS IET performance
rates reported by NCQA for health maintenance organizations ranged between 32.7% and
40.8%, among patients with Medicare, commercial and Medicaid coverage.1? Similarly, the
engagement rate among those who initiated ranged between 3.6% and 12.5%, with initiation
and engagement among all patients ranging between 1.2% and 5.1%.10 The comparable
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rates of these measures found among patients with a new episode of CUD in this study
suggests that HEDIS measures may have similar results for specific substance use disorders,
like CUD, as for AOD disorders overall.

Consistent with previous findings, this study found that the health care setting of a newly
diagnosed episode of CUD was associated with significant variation in initiation and
engagement in treatment, with patients diagnosed during an addictions treatment visit
demonstrating the highest rates compared to other settings.11:24.26 et notably, less than 4%
(n=556) of patients with CUD were identified in addiction treatment settings and the
majority (80%) had multiple AOD disorders when diagnosed. Patients with CUD presenting
to addiction treatment may have higher motivation to self-refer or act upon referral to
treatment and to engage in treatment. Although 65% of patients who initiated and
engagement in AOD treatment were identified outside of addiction treatment, nearly half
those remaining were diagnosed while inpatient, which, per HEDIS, is equated with AOD
treatment initiation, limiting comparisons to other settings. Factors that may influence
differences in initiation and engagement in other settings include the underlying prevalence
of CUD among patients, which can impact provider awareness and incentive to facilitate
treatment, and the influence of CUD and other AOD symptom severity on patient selection
of visit setting.27-28 Despite these potential differences, rates of initiation and engagement,
although variable across setting, were low - overall and across settings - indicating that
efforts to improve these treatment rates for patients with CUD are needed.

This study also found that a new encounter of CUD was often co-occurring with other AOD
diagnoses at the time of diagnosis. Individuals with CUD frequently have comorbid alcohol,
illicit drug and prescription medication use disorders?®-31 and a quarter of patients with a
new episode of CUD in this study had at least one other AOD diagnosis. Consistent with
previous findings,12 the results from this study highlight that AOD severity among patients
with CUD is associated with a higher likelihood of initiating and engaging in AOD
treatment compared to patients with CUD only. However, this study assessed initiation and
engagement documented for any AOD diagnosis, not just CUD (e.g., initiation could be for
an alcohol use disorder, not CUD), consistent with HEDIS, and other factors may explain
these differences. For example, patients with other AOD may have had more initiation
opportunities resulting from multiple AODs. Other AOD comorbidity could have also
contributed to patient willingness to seek treatment and triggered enhanced treatment
linkage and retention, whereas patients with CUD only may have been less likely to be
encouraged to initiate treatment.

Recognition and assessment of patients for CUD and other AOD diagnoses is a key
prerequisite of HEDIS AOD treatment measures and several factors could have contributed
to a whether a patients was diagnosis with CUD in this study.? Patients in states with
medical and nonmedical cannabis use laws may have been more willing to acknowledge
cannabis use, with providers more willing to ask about use, and AOD comorbidity at
presentation and in the prior year likely influenced recognition and diagnosis. Conversely,
providers in busy medical settings, including primary care and emergency departments, may
not feel they have the time or tools necessary to diagnosis patients, and some patients may
have only received an AOD diagnosis at the time they were willing to enter treatment.
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Moreover, routine cannabis and drug screening is not currently recommended and under-
recognition of AOD in medical settings remains a concern.32-34 For example, the prevalence
of CUD among primary care patients in one health system included here was found to be
considerably lower than population estimates.1:2:3% Yet recent efforts to integrate screening
and assessment in the same system improved recognition and diagnosis of AOD.36

Whether adherence to HEDIS treatment measures impacts cannabis use or CUD symptoms
is not known. Assessed at the health system level, AOD treatment initiation and engagement
have been associated with meaningful but clinically modest substance use symptom
improvement,23:37:38 and may be most meaningful for specific subgroups, such as those
mandated to and/or attending specialty AOD treatment. 3%-41 However, potential influence
of HEDIS measures on outcomes among patients with CUD is unknown and research is
needed address this gap.

This study has several limitations. HEDIS measures of initiation and engagement are based
on EHR-documentation of a visit-based qualifying AOD diagnosis. The quality and type of
AOD treatment based on these measures is not known and likely varies by health setting and
site.26 Moreover, this study specifically examined HEDIS measures and did not consider
broader definitions (e.g., longer initiation period to account for potential delays in treatment
access; brief treatment interventions) that may have captured other AOD treatment initiation
and engagement.24 The treatment options available to patients with CUD in this study were
not captured and it is unclear what evidence-based treatments for CUD would have been
available across systems and settings or what treatment may have been missed outside the
system (e.g., self-help groups, out-of-pocket treatment). No medications have been approved
or demonstrated to be broadly effective for the treatment of CUD,*243 and psychosocial
therapies, including cognitive behavioral and motivational enhancement therapies, remain
the first line of treatment.#244 The potential influence of legalized cannabis use on patient
initiation and engagement in AOD treatment is unknown. Providers may be uncertain how to
diagnose and advise patients who use cannabis for medical reasons who may also have a
CUD and patients may not view their medical or recreational cannabis use as problematic,
leading under-diagnosis and lower treatment acceptance. The study sample was comprised
of mostly insured patients enrolled in large health systems and the generalizability to other
systems, such as federally-qualified health centers, is unclear. For the minority with
unknown insurance, the prevalence of initiation and engagement could be low if patients
were uninsured, restricting available data to encounters within the health system. HEDIS
measures are meant as health system-level quality measures and results found here were
aggregated across health systems to explore associations among patients with CUD.

This study also has important strengths. The seven integrated health systems in included had
access to common EHR data elements based on reliable measures. Patients with CUD in this
study represent those in several states with legal access to cannabis, with legalization in the
U.S. expected to continue expanding. Although the rates of initiation and treatment among
CUD patients in this study were low, several health systems included have initiated efforts to
improve access to appropriate AOD treatment.36
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In summary, among patients with a new episode of CUD, rates of HEDIS-defined AOD
treatment initiation and engagement were generally low, demonstrating missed opportunities
to initiate and retain patients in treatment, yet highlighted important variation in these
measures across health care setting and AOD comorbidity. These findings indicate that
efforts to improve recognition and diagnosis of CUD, linkage to care and retention in
evidence-based treatment for CUD, and attention to the impact of comorbidity are needed.
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Table 1.

Patients with an index cannabis use disorder (CUD) diagnosis

CUD only CUD plusother AOD All patientswith CUD
(n 11,338) (n 3,864) (n 15,202)
n % n % n %
Female 4372 (38.6) 1,241  (32.1) 5613 (36.9)
Age categories
18-29 5403  (47.7) 1,859  (48.1) 7262 (47.8)
30-49 2,898 (25.6) 1,136  (29.4) 4034 (26.5)
50-64 2,210  (19.5) 664 (17.2) 2,874 (18.9)
>65 827 (7.3) 205 (5.3) 1,032 (6.8)
Race/ethnicity
Black/African American 2,023 (17.8) 546  (14.1) 2,569 (16.9)
Hispanic 2,257 (19.9) 797 (20.6) 3,054  (20.1)
White 5854 (51.6) 2,080 (53.8) 7,934 (52.2)
Other/Unknown 1,204 (10.6) 442 (11.4) 1,645 (10.8)
Insurance
Commercial/Private Pay 7,861 (69.3) 2,825 (73.1) 10,686  (70.3)
Medicare 1,436  (12.7) 414 (10.7) 1,850 (12.2)
State Subsidized 1672 (14.7) 489 (12.7) 2,161 (14.2)
Unknown 369 (3.3) 136 (3.5) 505 (3.3)
Other AOD disorder diagnoses at index
Alcohol - - 2,254  (58.3) 2,254 (14.8)
Opioid - - 530 (13.7) 530 (3.5)
Stimulants - - 1,075 (27.8) 1,075  (7.1)
Other - - 1,141 (29.5) 1,141  (75)
Carlson Comorbidity score = 3 in prior year 970 (8.6) 267 (6.9) 1,237 (8.1)
Any AOD disorder in year prior to index 4,212 (37.1) 1,936 (50.1) 6,148 (40.4)
Cannabis 3,929 (34.7) 1,630 (42.2) 5559  (36.6)
Nicotine 2,492 (22.0) 1,201 (31.1) 3693 (24.3)
Alcohol 601 (5.3) 1,139  (29.5) 1,740 (11.4)
Opioid 155  (1.4) 358 (9.3) 513 (3.4)
Stimulants 240 (2.1) 618  (16.0) 858  (5.6)
Other Drug 57 (0.5) 116 (3.0) 173 (1)
Any mental health disorder diagnosis > 5352  (47.2) 2,188  (56.6) 7,540 (49.6)
Anxiety 3,101 (27.4) 1247 (32.3) 4348 (28.6)
Depression 3179 (28.0) 1,313 (34.0) 4492  (29.5)
Serious mental illness¥ 1,799 (15.9) 937 (24.2) 2,736  (18.0)
Utilization in 60 days prior to index episode
Emergency department = 1 visit 2,093 (18.5) 914  (23.7) 3,007 (19.8)
Primary care = 1 visit 4,466 (39.4) 1,257 (32.5) 5,723 (37.6)
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CUD only CUD plus other AOD All patientswith CUD

(n 11,338) (n 3,864) (n 15,202)

n % n % n %
Mental Health & psychiatry = 1 visit 734 (6.5) 338 (8.7) 1,072 (7.1)
Other specialty = 1 visit 2,332 (20.6) 599 (15.5) 2,931 (19.3)

Index identification setting

Inpatient 2,436 (215) 1,152 (29.8) 3588 (23.6)
Emergency Department 3,316  (29.3) 1,100 (28.5) 4,416 (29.1)
Primary care 4,349 (38.4) 748  (19.4) 5,097 (33.5)
Addiction treatment (outpatient) 112 (1.0) 444 (11.5) 556 (3.7)
Mental Health & psychiatry 1,125 (9.9) 420 (10.9) 1,545 (10.2)

*
Chi-square test of independence significant at p-value <0.000

Aok

In year prior to index diagnosis

CUD=cannabis use disorder; AOD=alcohol and other drugs
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Table 3.

Adjusted * prevalence of initiation & engagement ™ across CUD index groups

All patientswith CUD CUD only CUD plus other AOD
(n 15,202) (n 11,338) (n 3,864)
% 95% ClI % 95% ClI % 95% ClI

Gender

Female 17 (14-21) 09 (06-11) 45 (3.5-5.6)

Male 2.2 (18-27) 12 (09-15) 53 (4.3-6.4)
Age categories

18-29 2.2 (16-2.8) 13 (10-17) 49 (35-6.2)

30-49 2.4 (21-26) 11 (08-14) 6.2 (5.8 6.5)

50-64 16 (13-20) 07 (05-1.0) 4.4 (35-5.2)

>65 1.2 (04-19) 06 (02-10) 18 (0.8-2.9)
Race/ethnicity

Black/African American 1.7 (1.5-1.9) 09 (0.7-1.1) 4.0 (2.8-5.2)

Hispanic 2.2 (16-27) 1.0 (08-12) 54 (3.7-7.1)

White 2.1 (18-24) 11 (08-14) 52 (4.6-5.8)

Other/Unknown 2.2 (1.7-27) 10 (0.4-1.7) 53 (4.6- 6.0)
Insurance

Commercial/ Private pay 2.2 (1.8-2.6) 1.0 (0.8-1.3) 5.5 (4.7-6.2)

Medicare 2.1 (15-2.8) 14 (1.0-17) 41 (2.2-6.0)

State Subsidized 16 (1.0-22) 09 (02-17) 34 (2.2- 4.6)

Unknown 0.8 (02-13) 03 —(04-09) 22 (15-2.9)
Other AOD disorder diagnoses at index

1 2.8 (22-35) na na 46 (3.7-5.5)

>2 3.6 (29-44) na na 61 (5.2-7.0)
Charlson Comorbidity score > 3 in prior year 3.0 (2.2-38) 22 (1.3-3.1) 49 (3.3-6.5)
Any AOD in prior year to index 23 19-27) 13 (0.8-1.7) 5.1 (4.4-5.8)
Any mental health disorder in prior year 2.3 18-27 12 (0.9-1.5) 5.3 (4.4-6.2)
Utilization in 60 days prior to index episode

Emergency department = 1 visit 29 (24-34) 16 (1.0-2.1) 6.7 (5.8-7.6)

Primary care = 1 visit 1.9 (14-24) 10 (0.6-1.3) 4.6 (3.7-5.4)

Psychiatry = 1 visit 2.7 (0.9-46) 1.9 (0.5-3.4) 5.2 (2.2-8.2)

Other specialty = 1 visit 2.2 (1.9-25) 09 (0.7-1.1) 6.3 (4.1-8.5)
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*
Adjusted for age, gender, race/ethnicity, health insurance, Charlson comorbidity, any mental health and any AOD disorder diagnoses in year prior
to index, and utilization in 60 days prior to index

Hok

Initiation & engagement was estimated among all patients in each index CUD group

CUD=cannabis use disorder; AOD=alcohol and other drugs
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