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BACKGROUND: The prevalence of substance use disor-
ders is higher among medical inpatients than in the gen-
eral population, placing inpatient providers in a prime
position to detect these patients and intervene.
OBJECTIVE: To assess provider detection rates of sub-
stance use disorders among medical inpatients and to
identify patient characteristics associated with detection.
DESIGN: Data drawn from a cluster randomized con-
trolled trial that tested the effectiveness of three distinct
implementation strategies for providers to screen patients
for substance use disorders and deliver a brief interven-
tion (Clinical Trials.gov: NCT01825057).
PARTICIPANTS: A total of 1076 patients receiving care
from 13 general medical inpatient units in a large teach-
ing hospital participated in this study.
MAIN MEASURES: Data sources included patient self-
reported questionnaires, a diagnostic interview for sub-
stance use disorders, and patient medical records. Pro-
vider detectionwas determined by diagnoses documented
in medical records.
KEY RESULTS: Provider detection rates were highest for
nicotine use disorder (72.2%) and lowest for cannabis use
disorder (26.4%). Detection of alcohol use disorder was
more likely among male compared to female patients (OR
(95% CI) = 4.0 (1.9, 4.8)). When compared to White
patients, alcohol (OR (95% CI) = 0.4 (0.2, 0.6)) and opioid
(OR (95%CI) = 0.2 (0.1, 0.7)) use disorders were less likely
to be detected among Black patients, while alcohol (OR
(95% CI) = 0.3 (0.0, 2.0)) and cocaine (OR (95% CI) = 0.3
(0.1, 0.9)) use disorders were less likely to be detected
among Hispanic patients. Providers were more likely to
detect nicotine, alcohol, opioid, and other drug use disor-
ders among patients with higher addiction severity (OR
(95% CI) = 1.20 (1.08–1.34), 1.62 (1.48, 1.78), 1.46 (1.07,
1.98), 1.38 (1.00, 1.90), respectively).
CONCLUSIONS: Findings indicate patient characteris-
tics, including gender, race, and addiction severity impact
rates of provider detection. Instituting formal screening
for all substances may increase provider detection and
inform treatment decisions.
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INTRODUCTION

Substance use disorders (SUDs) are linked to higher rates of
hospitalization, greater healthcare costs, and longer inpatient
stays.1,2 Accurate SUD detection is imperative to identify
morbidity and mortality risks and provide optimal treat-
ment.3–6 Failure to detect substance use disorders constitutes
a missed opportunity for substance use intervention.
The prevalence of SUD is high among general medical

inpatients, with rates between 7 and 19.3% for alcohol use
disorder,3,7–12 between 5.5 and 11.9% for illicit drug use disor-
der,7,8 and between 16 and 29.6% for nicotine use disor-
der.8,11,13–15 Research suggests that such rates can be explained
by co-occurring chronic medical conditions (e.g., diabetes, kid-
ney disease, chronic obstructive pulmonary disease, heart dis-
ease, hepatitis)16 and are higher than in the general popula-
tion.7,16,17 Medical providers are in a prime position to screen
patients for SUD and, when detected, briefly intervene and refer
patients to treatment (SBIRT); SBIRT within inpatient medical
settings have been found to be efficacious18–21 and cost-effec-
tive,22 including reducing emergency room visits,23 rehospitali-
zations 30 days post-discharge,23,24 and severity of use.24

There is considerable variability in the accuracy of inpatient
physician SUD detection rates, with rates ranging from 37 to
64% for alcohol,3,8,9,12,25 ranging from 11 to 56.5% for illicit
drugs,8,25 and 65% for nicotine.8 Variability appears to be, in
part, influenced by study methods used to determine detection
accuracy. Specifically, Holt and colleagues25 found physician
detection rates were higher when assessing only for substance
use dependence (81.3%) than for both dependence and less
severe problematic use (64.3%). Conversely, another study found
detection rates were higher when capturing problematic alcohol
use (57.8%) documented in progress notes, as opposed to a
formal alcohol use disorder diagnosis (37%) in the electronic
health record (EHR).9 These prior detection studies were limited
in that substance use screening measures, rather than “gold
standard” independently administered semi-structured diagnostic
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interviews like theMini-International Neuropsychiatric Inventory
(MINI),26 served as the reference standard for detection.27 More-
over, prior detection studies used DSM-IV28 criteria rather than
DSM-5,29 which no longer distinguishes abuse from dependence
and instead characterizes substance use disorders along a contin-
uum of severity level. An updated examination of SUD detection
rates using DSM-529 criteria is warranted.
Few studies have assessed which patient characteristics are

associated with inpatient provider detection. Being female,30

being older,9 having higher socioeconomic status (i.e., educa-
tion, income),30 exhibiting less severe substance use symp-
toms,8,25 and not having a chronic medical illness31 reduce
SUD detection among medical inpatients. However, this liter-
ature is dated, and other clinical factors, such as health-related
quality of life, depression, and motivation, are associated with
substance use disorders and their severity32,33 and may affect
provider detection rates. It is unknown if these factors continue
to influence provider detections rates given contemporary use
of SBIRT in medical settings,18–20 increased prevalence of
opioid use disorders,5,6,34 and growing legalization of mari-
juana use at the state level.35 Determining correlates of detec-
tion rates could identify disparities in SUD detection.
The primary aim of this study was to assess inpatient

medical provider SUD detection among patients using hospi-
tal billing and EHR review compared to an independent,
research-based diagnostic assessment. The study also explored
the association of SUD detection with patient demographic
and clinical characteristics and the point during hospitalization
when initial detection occurs.

METHOD

Participants

Participants were recruited for a larger study (N = 1173) exam-
ining the effectiveness of three distinct implementation strategies
to promote medical inpatient provider (physicians, physician
assistants, nurses) use of motivational interviewing for their
patients with SUDs.36 Patient participants received inpatient care
on one of 13 general medical units at a large teaching hospital.
For the current analysis, inclusion criteria for participants were as
follows: being at least 18 years of age, diagnosis of nicotine,
alcohol, or illicit drug use disorder as determined by theMINI,26

and expected length of stay > 2–3 days. Ninety-two participants
from the parent study did not meet criteria for SUD per theMINI
and were excluded from these analyses. An additional five
participants were excluded due to missing data on either the
diagnostic interview (N = 3) or EHR (N = 2). The final analytical
sample size for this study included 1076 of the 1173 participants
from the parent study.

Procedure

This study was approved by Yale University’s institutional
review board. After providing written informed consent,

participants completed the MINI interview and study ques-
tionnaires. Providers were blinded to which of their patients
had enrolled in the study. Providers in the parent study were
trained on methods to screen patients for use of nicotine,
alcohol, and illicit drugs (using the modified CAGE (cut
down, annoyed, guilty, eye opener)37 and Heaviness of Smok-
ing Index38) and how to use a brief motivational interviewing
intervention;36 they did not learn the MINI. Notably, during
the period in which this study occurred, a decision support tool
embedded in the EHR alerted physicians to assess their
patients for nicotine use upon during the hospital stay and
then guided nicotine treatment.
Provider SUD detection was determined in a broad manner.

Research staff reviewed participants’ EHR for SUD diagnoses
documented during the participants’ hospitalization. For this
secondary analysis, provider detection was defined as any
documented SUD in the EHR by any provider (not just
study-participating providers), using hospital billing and prob-
lem list codes during the hospitalization or within available
discharge summaries. For the analyses, diagnoses were coded
as either admission or by discharge, depending on whether the
diagnosis was documented upon admission or added during
the index hospitalization.

Measures

The MINI,26 a semi-structured diagnostic interview that uses
DSM-5 criteria, was used to assess the presence and number of
substance use disorders. Age, race/ethnicity, education, and
gender were identified through a self-reported demographic
questionnaire. Participants also completed Heaviness of
Smoking Index38 and Addiction Severity Index39 to assess
severity of substance use. Measures of physical and mental
health-related quality of life (SF-12)40 and motivation (Moti-
vation to Change Scale)41 were also collected via participant
self-report. A composite score was created from the average of
the three motivation items. Length of stay for the current
hospitalization was identified through the EHR.

Statistical Methods

To examine providers’ SUD detection, we compared EHR
diagnoses to the reference standard, the MINI, for nicotine,
alcohol, cannabis, cocaine, opioid, and other drugs and calcu-
lated sensitivity (# with use disorder who are detected / total #
with use disorder), specificity (# without use disorder who are
correctly classified / # without use disorder), and accuracy (#
who are correctly classified / total sample) for each SUD. To
compare sensitivities (i.e., rate of detection) between SUDs,
we conducted t tests for all pairwise comparisons. Association
of SUD detection with patient characteristics was tested using
bivariate logistic regression for nicotine, alcohol, cannabis,
cocaine, opioid, and other drug use disorders in six separate
models. Patient characteristics that had a significant or mar-
ginally significant bivariate association with detection
(p < 0.10) were entered into multiple multivariate logistic
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regression models to test their association with detection,
independent of other patient characteristics. White was used
as the reference when assessing race/ethnicity and female was
the reference for gender in the regression models. The Addic-
tion Severity Index was rescaled by multiplying the original
scores by 10 to allow for a more meaningful interpretation of
the odds ratios. Finally, descriptive statistics were used to
illustrate timing of SUD detection.

RESULTS

Sample demographics and mean scores for each measure are
displayed in Table 1. Most patients identified as either White
(55.2%) or Black (31.3%) and over half of the sample was
male (54.5%). On average, patients were 46.0 (SD = 13.7)
years old, completed 1 year of college, and were hospitalized
for 7 days. Most patients had a nicotine use disorder (73.8%),
approximately one-half had an alcohol use disorder, and be-
tween 12 and 15% had cocaine, opioid, or cannabis use
disorders.

Sensitivity, specificity, and accuracy for all substance use
diagnoses at discharge are displayed in Figure 1. Sensitivity
(i.e., detection rate) was lowest for cannabis use disorder at
26.4%, which was significantly lower than detection rates of
use disorders for nicotine (72.2%, t = − 11.9, p < 0.001),
opioids (65.5%, t = − 7.4, p < 0.001), cocaine (61.1%, t = −
6.4, p < 0.001), alcohol (54.4%, t = − 6.4, p < 0.001), and other
substances (51.1%, t = − 4.0, p < 0.001). Detection was high-
est for nicotine use disorder (72.2%), which was significantly
higher than detection of use disorders for alcohol (54.4%, t =
6.8, p < 0.001), cocaine (61.1%, t = 2.6, p = 0.010), cannabis
(26.4%, t = 11.9, p < 0.001), and other drugs (51.1%, t = 4.2,
p < 0.001). Across substances, rates of specificity were high,
with lowest specificity for tobacco (80%) and highest for
cannabis (94%). Accuracy analyses indicate that both tobacco
and alcohol had the lowest accuracy (74%), while cocaine had
the highest (89%).
Results from the univariate logistic regression models are

shown in Table 2. The odds of nicotine use disorder detection
increased with patient age and addiction severity. Older age,
being male, lower mental health scores, greater motivation to
change, and greater addiction severity were associated with
higher odds of alcohol use disorder detection. The odds of
cannabis use disorder detection were associated with higher
motivation to change only. Higher physical health scores,
greater addiction severity, greater motivation, and longer
length of stay were associated with higher odds of opioid use
disorder detection. When compared to White patients, Black
patients were less likely to be detected for alcohol and opioid
use disorders, while Hispanic patients were less likely to be
detected for alcohol and cocaine use disorders.
In the multivariable analyses (displayed in Table 3), addic-

tion severity was the only factor significantly associated with
nicotine use disorder detection. Race (both Black and Hispan-
ic), addiction severity, motivation, and being male remained
significant in the multivariable model for alcohol use disorder,
but age and mental health scores did not. In the multivariable
model, higher physical health scores, greater addiction sever-
ity, and a longer length of stay were each associated with
higher odds of opioid use disorder detection. Race was also
a significant factor in opioid use detection, with Hispanic
patients experiencing lower odds of detection than White
patients.
Most initial nicotine, cocaine, and opioid use disorder de-

tection occurred during the index hospitalization, not upon
admission (Fig. 2). In contrast, most initial alcohol use disor-
der detection occurred upon admission, not later during the
hospitalization. Cannabis use disorder, when detected, was
only detected during the index hospitalization.

DISCUSSION

This study’s findings show that providers’ ability to detect
SUD, as measured by documentation and billing data,

Table 1 Patient Demographic and Clinical Characteristics

Mean (SD) % N Range

Age (years) 46.0 (13.7)
Race/ethnicity
White 55.2% 594
Black 31.3% 337
Hispanic 12.6% 135
Other 1.0% 10

Male 54.5% 586
Substance use disorder (MINI)
Nicotine 73.8% 794
Alcohol 50.6% 544
Cannabis 15.1% 163
Cocaine 12.2% 131
Opioid 13.2% 142

Other drug 8.4% 90
Education (years) 12.9 (2.3)
Length of stay (days) 7.0 (7.2)
SF-12 Physical Health
Composite

41.5 (12.4) 0–100

SF-12 Mental Health
Composite

35.8 (11.1) 0–100

Motivation Scale Score 7.2 (2.7) 0–10
Heaviness of Smoking
Index

2.3 (1.6) 0–6

Addiction Severity
Index—drugs*

0.129 (0.131) 0–1

Addiction Severity
Index—alcohol*

0.204 (0.294) 0–1

*Original ASI values, prior to rescaled values used in regression
analyses
Short Form Survey (SF-12) scale ranges from 0 to 100 with higher
scores indicating better health; Motivation Scale Score was the average
of three items that measured importance, ability, and commitment to
refrain from using substances; for nicotine models, severity was
measured with Heaviness of Smoking Index on a scale ranging from 0
to 6 with higher scores indicating more severe addiction; for alcohol
and drug models, severity was measured using Addiction Severity Index
(ASI) composite scores, ranging from 0 (no problems) to 1 (severe
problems), which were rescaled by multiplying the original scores by 10
to allow for a more meaningful interpretation of the odds ratios;
substance use disorder based upon DSM-5 criteria using the Mini-
International Neuropsychiatric Inventory (MINI)
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varied depending upon the type of substance. The highest
rates of detection occurred among patients with nicotine
use disorder (72%), and the lowest rates were for patients
with cannabis use disorder (26%). Rates of detection for
alcohol, cocaine, opioids, and other drugs were 54%,
61%, 65%, and 51%, respectively. The findings also

reveal that addiction severity most consistently enhanced
identification across substance use disorders. Moreover,
the majority of substance use disorders were detected
during the hospital stay, although approximately two-
thirds of alcohol use and one-third of opioid use disorder
detection occurred upon hospital admission.
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Figure 1 Sensitivity, specificity, and accuracy for provider diagnoses.

Table 2 Results of Bivariate Logistic Regression Models Predicting Odds of Provider Substance Use Disorder Detection

Nicotine use
disorder
(N = 794)

Alcohol use
disorder
(N = 544)

Cannabis use
disorder
(N = 161)

Cocaine use
disorder
(N = 131)

Opioid use
disorder
(N = 142)

Other drug use
disorder
(N = 90)

OR (95% CI) OR (95% CI) OR (95% CI) OR (95% CI) OR (95% CI) OR (95% CI)

Age 1.01*
(1.00, 1.02)

1.03***
(1.02, 1.04)

1.00
(0.97, 1.02)

1.02
(0.99, 1.05)

0.99
(0.96, 1.10)

0.98
(0.40, 1.01)

Black 0.79
(0.56, 1.11)

0.42***
(0.29, 0.60)

0.76
(0.35, 1.67)

1.12
(0.52, 2.40)

0.27*
(0.11, 0.64)

0.66
(0.22, 2.00)

Hispanic 1.04
(0.63, 1.72)

0.27***
(0.14, 0.53)

0.81
(0.31, 2.11)

0.26*
(0.08, 0.92)

0.77
(0.26, 2.26)

0.85
(0.25, 2.93)

Other 0.71 (0.13, 3.95) 0.27 (0.05, 1.51) 1.21 (0.10, 14.16) 0.58 (0.03, 9.64) __ __
Male 1.12

(0.82, 1.53)
3.23***
(2.26, 4.62)

1.13
(0.56, 2.30)

0.78
(0.38, 1.61)

1.19
(0.59, 2.40)

3.01*
(1.27, 7.15)

Education 1.01
(0.94, 1.08)

1.03
(0.96, 1.11)

0.98
(0.82, 1.17)

1.04
(0.87, 1.23)

0.93 (0.79,
1.10)

0.87 (0.71, 1.06)

SF-12 Physical Health 1.00
(0.99, 1.02)

1.01
(1.00, 1.03)

1.00
(0.97, 1.03)

1.02
(0.99, 1.06)

1.04*
(1.01, 1.08)

1.02
(0.99, 1.06)

SF-12 Mental Health 1.00
(0.99, 1.02)

0.98***
(0.96, 0.99)

1.00
(0.97, 1.02)

0.99
(0.96, 1.03)

1.00
(0.96, 1.02)

1.00
(0.96, 1.03)

Motivation 0.98
(0.92, 1.04)

1.18***
(1.11, 1.27)

1.20**
(1.05, 1.38)

1.07
(0.92, 1.26)

1.15*
(1.01, 1.32)

1.03
(0.88, 1.22)

Addiction severity 1.20**
(1.08, 1.33)

1.61***
(1.48, 1.74)

1.25
(0.96, 1.63)

0.91
(0.72, 1.15)

1.36*
(1.04, 1.77)

1.29
(0.96, 1.73)

Length of stay 1.03
(1.00, 1.06)

1.02
(0.99, 1.04)

1.03
(0.95, 1.11)

1.02
(0.96, 1.07)

1.09*
(1.02, 1.18)

0.99
(0.93, 1.07)

Number of substance
use disorders

0.97
(0.84, 1.12)

0.96
(0.82, 1.12)

1.08
(0.81, 1.44)

1.04
(0.77, 1.41)

1.15
(0.86, 1.53)

1.27
(0.93, 1.72)

Only variables that were p < 0.1 in the univariate analyses were included in the multivariate logistic regression analyses (see Table 2)
In the table *p < 0.05, **p < 0.01, ***p < 0.001
Short Form Survey (SF-12) scale ranges from 0 to 100 with higher scores indicating better health; Motivation Scale Score was the average of three
items that measured importance, ability, and commitment to refrain from using substances; for nicotine models, severity was measured with Heaviness
of Smoking Index on a scale ranging from 0 to 6 with higher scores indicating more severe addiction; for alcohol and drug models, severity was
measured using Addiction Severity Index (ASI) composite scores, ranging from 0 (no problems) to 1 (severe problems), which were rescaled by
multiplying the original scores by 10 to allow for a more meaningful interpretation of the odds ratios; substance use disorder based upon DSM-5
criteria using the Mini-International Neuropsychiatric Inventory (MINI)
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Identification of nicotine and alcohol use disorders is com-
parable to rates found in prior studies, whereas detection rates
of illicit substance use disorders were higher. Detection of
cannabis use disorders was markedly lower than that of other
substance use disorders. Despite efforts to train medical pro-
fessionals in SBIRT36,42–44 and disseminate screening tools
publicly on the web,45 barriers still exist that limit the uniform

implementation of screening for substance use in medical
settings.46 Notably, the hospital where this study was con-
ducted employed a decision support tool in the EHR to cue
physicians to assess patients’ nicotine use during the hospital
stay, very likely driving the higher detection rates. Prior
single-site research demonstrates that prompts in the EHR lead
to high rates of alcohol and drug use screening47 and enhanced

Table 3 Results of Multivariate Logistic Regression Models Predicting Odds of Provider Substance Use Disorder Detection

Nicotine use
disorder
(N = 794)

Alcohol use
disorder
(N = 544)

Cannabis use
disorder
(N = 161)

Cocaine use
disorder
(N = 131)

Opioid use
disorder
(N = 142)

Other drug use
disorder
(N = 90)

OR (CI) OR (CI) OR (CI) OR (CI) OR (CI) OR (CI)

Age 1.01 (1.00, 1.02) 1.01 (1.00, 1.03) __ __ __ __
Black __ 0.37*** (0.23,

0.60)
__ 1.12 (0.52, 2.40) 0.23** (0.08,

0.66)
__

Hispanic __ 0.26** (0.11,
0.60)

__ 0.26* (0.07,
0.92)

0.98 (0.30,
3.15)

__

Other __ 0.28 (0.04, 2.00) __ 0.58 (0.03, 9.64) __ __
Male __ 3.98*** (1.87,

4.77)
__ __ __ 3.51** (1.41, 8.73)

Education __ __ __ __ __ __
SF-12 Physical Health __ __ __ __ 1.04* (1.00,

1.08)
__

SF-12 Mental Health __ 1.02 (1.00, 1.04) __ __ __ __
Motivation __ 1.12** (1.03,

1.22)
1.19* (1.03, 1.37) __ 1.14 (0.98,

1.33)
__

Addiction severity 1.20*** (1.08,
1.34)

1.62*** (1.48,
1.78)

1.18 (0.90, 1.54) __ 1.46* (1.07,
1.98)

1.38* (1.00, 1.90)

Length of stay 1.02 (0.99, 1.05) __ __ __ 1.13* (1.04,
1.24)

__

Number of substance
use disorders

__ __ __ __ __ __

Blank cells indicate variables were not included in the multivariate analyses because they did not have a significant or marginally significant (p < 0.1)
bivariate association with detection of an SUD in the univariate analyses
In the table *p < 0.05, **p < 0.01, ***p< 0.001
Short Form Survey (SF-12) scale ranges from 0 to 100 with higher scores indicating better health; Motivation Scale Score was the average of three
items that measured importance, ability, and commitment to refrain from using substances; for nicotine models, severity was measured with Heaviness
of Smoking Index on a scale ranging from 0 to 6 with higher scores indicating more severe addiction; for alcohol and drug models, severity was
measured using Addiction Severity Index (ASI) composite scores, ranging from 0 (no problems) to 1 (severe problems), which were rescaled by
multiplying the original scores by 10 to allow for a more meaningful interpretation of the odds ratios; substance use disorder based upon DSM-5
criteria using the Mini-International Neuropsychiatric Inventory (MINI)
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Figure 2 Provider detection at admission and discharge.
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nicotine treatment engagement.48 Multi-site pragmatic re-
search is needed to examine if such prompts for substance
use screening might similarly lead to improvements in overall
detection and concomitant attempts to intervene with appro-
priate treatments.
The somewhat higher detection rates for illicit drug use

disorders in this study, compared to prior studies (51–65%
vs. 11–56%),8,25 are encouraging. In the USA, the opioid
epidemic has been driving an increase in medical hospital-
izations,49–51 and between 2007 and 2017, there has been a
concurrent 7.5-fold increase in overdose deaths that involved
psychostimulants, often involving opioids.52 It may be that
inpatient medical providers, like the public, have become
more aware of addiction as a public health crisis53 and, con-
sequently, are more likely to screen and identify patients with
illicit drug use disorders. Nonetheless, a large percentage of
patients with illicit drug use disorders still went undetected
during their hospitalization, namely cocaine (39%); opioids
(35%); and other drugs (49%), suggesting the need to find
additional means to improve provider detection of illicit drug
use.
Oneway to increase provider detection is to consider factors

that enhance identification. In this cohort, addiction severity
was a consistent factor that increased rates of detection across
substances, except for cannabis. This finding indicates that
providers are identifying patients with significant SUD symp-
toms but are less likely to detect patients with milder severity,
thereby potentially missing opportunities for early detection.
As a group, patients in this study sample had at least a
moderate level of motivation to reduce or stop their use,
suggesting that they might be amenable to brief interventions
if detected. Furthermore, the findings of racial disparities in
alcohol, cocaine, and opioid use disorder detection are alarm-
ing when considering that racial minorities experience more
adverse substance-related health and social consequences54–56

and barriers to accessing and completing treatment57,58 rela-
tive to White persons. Universal screening may be one way to
minimize the impact of unconscious bias that contributes to
racial disparities.59,60

Another way to improve SUD detection is through provider
training. In the parent study, providers were trained to screen
for SUD using the modified CAGE37 and Heaviness of Smok-
ing Index,38 but most of the training focused on how to
provide the brief intervention. Subsequently, providers en-
gaged in brief interventions with only 8.2% of their patients.36

This low rate may have been due, in part, to insufficient
training of providers in how to detect SUD or how to talk
with patients about difficult subjects like substance use.61

Ongoing supervision and consultation may help foster pro-
viders’ confidence and willingness to engage in screening
procedures for SUD.62–64 Training should also target multi-
cultural awareness and provider biases to reduce racial dispar-
ities in detection and treatment engagement.57,65 Finally, or-
ganizational support (e.g., appropriate schedules, caseloads,
and incentives) for some members of the inpatient medical

team to screen patients for all substances likely would be
essential for screening to occur consistently and with sustained
proficiency.63,66

Notably, time of detection varied by substance, with two-
thirds of alcohol use disorder and one-third of opioid use
disorder detections happening upon admission. Substance-
relatedmedical issues, including alcohol or opioid withdrawal,
infections, and injuries,50 are frequent presentations seen in
emergency departments,67 requiring rapid diagnosis and treat-
ment. Early detection of SUD enables more time to address
patient treatment needs. A longer length of stay was signifi-
cantly associated with an increased likelihood that opioid use
would be detected during the hospitalization, perhaps giving
providers more time to recognize opioid use disorders among
their patients experiencing withdrawal, who might not imme-
diately acknowledge this problem given stigmatizing public
attitudes toward opioid use.68

In contrast, no cases of cannabis use disorder were detected
upon admission, and only 26% were detected by discharge,
with severity of cannabis use and length of stay unrelated to
detection. The movement to legalize medical and recreational
use of marijuana may influence providers’ proclivity to screen
for problematic cannabis use and detect it, particularly if
presenting concerns are not obviously related to the medical
conditions being treated. In recent years, public perceptions
regarding the detrimental effects of cannabis have decreased,
while use of cannabis has increased.69 It is unknown if these
perceptions may also be true for medical providers, but it
might have been a factor in low cannabis use disorder detec-
tion. Nevertheless, failure to detect cannabis use disorder is
problematic in that cannabis is addictive and can result in
biopsychosocial problems.70 Regular marijuana use is associ-
ated with lowered immune system functioning that increases
risk for a variety of medical issues, including stroke and heart
disease,71,72 chronic obstructive lung disease,73 and infectious
diseases (e.g., tuberculosis).74

This study has limitations. Patients and providers were from
a single urban academically affiliated hospital in the Northeast,
thereby limiting the generalizability of the findings. Future
research should focus on SUD detection in rural and under-
served areas and include multiple hospital sites. Moreover, the
study procedures did not include searching for substance use
that may have been noted in the progress notes. Few prior SUD
detection studies included progress notes to determine detec-
tion rates.9,12] Some providers may have flagged substance use
in progress notes but did not indicate formal diagnoses in
hospital procedures, billing coding, problem lists,or discharge
summaries. Another limitation is the decision support tool that
constrained the study’s capacity to estimate providers’ inde-
pendent detection of nicotine use disorders. Finally, the current
findings focused on sensitivity analyses rather than specificity
or accuracy. Considering the morbidity and mortality, it is
clinically very important that medical providers not overlook
their patients’ SUD (i.e., sensitivity). Fortunately, rates of
specificity for SUD were relatively high, indicating providers
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performed well at identifying those who did not have SUD.
Nonetheless, rates of sensitivity and specificity could be im-
proved. More research is needed to improve screening proce-
dures to achieve this aim.
In conclusion, this study highlights the need for continued

improvement of SUD detection by providers in medical inpa-
tient settings. The implementation of formal screening across
substances, prompting providers to assess use, might help. For
the large proportion of people without a primary care physi-
cian,75 inpatient medical hospitalizations are one of few inter-
actions patients have with the healthcare system and poten-
tially the only opportunity to receive SUD screening. Future
research should examine whether implementing universal
screening procedures improves provider detection of inpa-
tients with SUD and reduces race and gender disparities in
SUD detection rates.
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