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Substance Use Disorder (SUD) and co-occurring mental health 
disorders are highly prevalent in the general population. In 
1996, the National Comorbidity Study data indicated that 
nearly half of those with SUD at some time in their lifetime also 
met criteria for one or more mental health disorders.1 These 
findings remain consistent nearly 25 years later: the 2020 
National Survey on Drug Use and Health found that 45% of 
individuals with SUD also had a mental health disorder.2 One 
common framework for conceptualizing mental health disor-
ders is the internalizing-externalizing model.3 Internalizing dis-
orders characterize symptoms that expressed inward and include 
anxiety and mood disorders. Externalizing disorders, on the 
other hand, reflect psychological distress that are manifested 
outwards, including SUDs, conduct disorder, and attention-
deficit/hyperactivity disorder (ADHD4). There is strong evi-
dence that internalizing and externalizing symptoms have 

unique etiological underpinnings (eg, Krueger,3 Cosgrove et al,4 
and Hatoum et al5). Individuals can undoubtably experience 
symptoms of both internalizing and externalizing disorders; 
indeed, recent work has shown that certain genetic influences 
are linked with a general predisposition for psychopathology 
(eg, Murray et al6 and Riglin et al7). As such, it is important to 
understand the relationship between SUD and comorbid con-
ditions, such as internalizing disorders, in individuals with 
severe SUD complications that require hospitalization.

Prior research estimates that about 15% to 17% of general 
hospital inpatients have a SUD diagnosis at time of dis-
charge.8,9 Moreover, the rate of comorbid internalizing disor-
ders in patients hospitalized with SUD is over double the rate 
of those hospitalized without a SUD diagnosis.9 Thus, comor-
bidity rates between SUD and internalizing disorders are high, 
especially among SUD inpatient populations, and may pose 
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ABSTRACT

BACKGROUND: Comorbidities between Substance Use Disorder (SUD) and mental health disorders are highly prevalent, yet there remains 
a lack of information regarding how mental health conditions may affect addiction severity. Consequently, this study sought to investigate the 
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history, prior SUD treatment, and addiction severity (Drug and Alcohol Screening Test; DAST-10) during their hospitalization.

RESULTS: Results showed that patients with Generalized Anxiety Disorder (GAD) (M = 6.68, SD = 2.97) had greater addiction severity com-
pared to those without GAD (M = 5.41, SD = 3.34), P = .016. Addiction severity results stratified by SUD type showed that the relationship was 
significant among patients with Alcohol Use Disorder (P = .014), but not among those with other SUD types (Ps > .27). Major Depressive Dis-
order (MDD) and Post-Traumatic Stress Disorder (PTSD) were not linked to addiction severity. Among those with GAD, 81.4% had previously 
been to treatment compared to only 53.1% of those without GAD, P = .010. The only participant characteristic linked with addiction severity 
was insurance status.

CONCLUSIONS: GAD may represent a risk factor for advanced alcohol addiction trajectories, including greater addiction severity and 
severe health complications requiring inpatient hospitalization.
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heightened risk for hospitalizations. Indeed, inpatients with 
SUD are over twice as likely to have comorbid mental health 
conditions and have more serious SUD symptoms compared to 
those with SUD in outpatient treatment settings.10,11 SUD 
severity and barriers to recovery are likely to be exacerbated 
even further in inpatients hospitalized with medical complica-
tions from SUD. Individuals hospitalized with medical com-
plications from SUD have an average length of SUD of 
15 years, suggesting that this population has a long history of 
SUD.12 Consequently, examining the relationship between 
SUD and comorbid mental health conditions among patients 
hospitalized with medical complications from SUD is impor-
tant because this population is likely among the most complex 
and severe of individuals with SUD. They are medically com-
plex patients with numerous layers of health barriers to their 
recovery. This population is at risk for a trifecta of serious 
health problems: having a long-term SUD, having serious 
medical comorbidities, and being at higher risk for mental 
health disorder comorbidities than outpatient populations. 
Despite this risk, the relationship between different substances 
causing SUD, addiction severity, and specific internalizing dis-
order manifestations remains a relatively under-explored area 
of research, particularly among hospitalized patients.

Relationship between comorbid SUD and 
internalizing disorders
There is strong evidence that internalizing disorders have high 
comorbidity with SUD. In terms of SUD due to illicit sub-
stances in the general population, 23% also have generalized 
anxiety and 21% have depression.13 Other work has shown that 
SUD and Post-Traumatic Stress Disorder (PTSD) are highly 
comorbid14; indeed, treatment-seeking individuals with SUD 
have a 36% to 50% lifetime prevalence rate of PTSD.15 
Approximately half of individuals with Alcohol Use Disorder 
(AUD) also have anxiety or depression (eg, Alegría et al16-
McGovern et al,17 and Vasilieva et al18). Those with SUD may 
use alcohol19 or illicit substances15,20 in an effort to cope with 
their internalizing disorder symptoms. Although there has 
been significant research on the relationship between internal-
izing disorders and SUD prevalence in community and outpa-
tient settings, there are few studies that have examined this 
relationship in the inpatient setting. Thus, the present research 
will explore the relationship between specific internalizing dis-
order symptoms and SUDs in inpatients hospitalized with 
complications from their SUD.

Predictors of SUD severity
Various predictors, such as prior treatment, have been associ-
ated with increasing SUD severity. Patients with greater SUD 
severity had better 6-month outcomes with inpatient treat-
ment rather that outpatient treatment, and those with lower 
levels of SUD severity had better outcomes with outpatient 
treatment.21 In addition, a recent study observed that feelings 

of low self-esteem and anxiety symptoms were predictive of 
substance use severity.22 It is possible that if individuals experi-
ence temporary relief from their anxiety through substance use, 
then as one’s anxiety increases, their reliance on substances as 
an attempt to cope may also escalate. Similarly, other work has 
shown that individuals with internalizing disorders that have 
comorbid SUD experience greater disease and symptom sever-
ity than those without SUD.23 Although prior research sug-
gests that certain socioeconomic factors and anxiety may 
exacerbate SUD severity, there has been surprisingly little 
research aimed at systematically characterizing the relationship 
between different internalizing conditions and SUD severity. 
Moreover, to our knowledge, this relationship has not been 
examined in the hospital setting.

SUD severity, mental health, and treatment-seeking 
trends
Those with SUD and at least one comorbid mental health 
disorder may have an increased probability of obtaining treat-
ment compared to those without comorbidities. Still, only 
31% of those with a mental health disorder and SUD receive 
any substance use treatment.24 Additionally, prior research 
shows that, among those with AUD, anxiety symptoms may 
be a driving factor to seek treatment for alcohol use disorder.25 
Further research has demonstrated that severity of mental ill-
ness may be a predictor for treatment.24 A review of factors 
predicting substance use treatment outcomes concluded that 
one of the strongest predictors for substance use outcomes is 
mental health severity, over and above demographic factors.26 
However, only a small number of those that do receive treat-
ment are provided with treatment for both SUD and mental 
health.24 This is important because mental health treatment 
alone with co-occurring disorders may be ineffective.27 Indeed, 
a recent qualitative study examined the unique factors of SUD 
treatment-seeking behavior among those with SUD compared 
to those with SUD and a comorbid anxiety disorder. Those 
with comorbid SUD and anxiety were more likely to minimize 
their SUD and reported not having sufficient information and 
SUD treatment options.28 This work suggests that those with 
comorbid SUD and mental health conditions may have unique 
treatment needs and barriers.

Greater “recovery capital” may facilitate an individual’s abil-
ity to overcome such recovery barriers. Recovery capital refers 
to the amount of personal and environmental resources that an 
individual possesses in order to initiate and maintain recov-
ery.29 Recovery is defined as reductions in substance use, 
improvement in biopsychosocial functioning, and remission 
from SUD.30,31 Recovery capital includes such factors as social 
support, physical well-being, psychological well-being, hous-
ing, and employment.32,33 Greater recovery capital is associated 
with reduced addiction severity and better treatment outcomes, 
including sustained recovery.29,34 There are clear social inequal-
ities in recovery capital resources. Recovery capital factors 
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correlated with initiation and retention in SUD treatment 
include race, gender, and employment.35 In fact, those that are 
Caucasian, male, and had a higher employment composite 
score attended more sessions and remained in treatment 
longer.35 Furthermore, older age, higher levels of education, 
female gender, lower pretreatment substance use severity, and 
being Caucasian were linked with better outcomes.26 This 
emphasizes the importance of transitioning SUD treatment to 
a more accessible, individualized approach that focuses on the 
patients’ comorbid conditions as well as their cultural, gender-
specific, and vocational needs.

Current study
There is a lack of data regarding patient predictors for sub-
stance use severity, particularly among patients hospitalized 
with medical complications from SUD, who tend to have 
severe, long-term SUD. It is important to understand factors 
associated with severity of substance use so that clinicians can 
identify those at highest risk and take appropriate preventative 
measures. Moreover, prior research suggests that SUD patients 
with comorbid mental health conditions may have unique 
challenges and needs in treating their SUD,28 so it is important 
to understand treatment seeking behavior among those with 
these comorbidities. The purpose of the present investigation 
was twofold. The primary objective was to characterize the 
relationship between specific internalizing disorders (Major 
Depressive Disorder [MDD], Generalized Anxiety Disorder 
[GAD], and PTSD) and addiction severity, including history 
of past SUD treatment, among patients admitted for medical 
complications related to SUD. The secondary purpose was to 
(1) examine associations between patient demographic charac-
teristics and addiction severity in this population and (2) 
explore the relationship between specific internalizing disor-
ders and SUDs caused by a particular substance, including 
alcohol, opioids, methamphetamine, and cocaine.

Methods
Participants

The sample was comprised of patients hospitalized due to 
SUD-related medical complications, such as endocarditis, cel-
lulitis, alcoholic pancreatitis, and alcoholic cirrhosis, at a large 
tertiary care and teaching hospital in South Carolina, USA 
between April 2018 to February 2020. Patients were eligible 
for study participation if they were admitted as an inpatient to 
a general hospitalist, infectious disease, or medical teaching 
services team and were identified by their primary healthcare 
provider as having a SUD. Exclusion criteria included being 
less than 18 years of age, unable to provide informed consent 
(due to intubation, confusion, etc.), admitted for marijuana use 
only, unable to speak English, or pregnancy.

Participants (N = 200) ranged in age from 20 to 65 years 
(M = 41.97, SD = 10.23). The majority were Caucasian (80.5%) 
with 15% African American, 2.5% Hispanic, and 2% Other 

(Asian, American Indian, etc.). With regard to substance use, 
26.5% were polysubstance users, 58.5% had Alcohol Use 
Disorder, and 34.5% had Opioid Use Disorder (OUD), 30% 
had a SUD due to methamphetamine, and 15.5% had Cocaine 
Use Disorder. Participants lived primarily in the Upstate 
(northwest) region of South Carolina. Additional participant 
characteristics are provided in Table 1.

Measures

Demographic information. Information regarding participant 
age, gender, level of education (in years), marital status, and 
employment status were obtained through self-report.

Mental health and medical information. Duration of substance 
use and history of comorbid mental illness (MDD, GAD, and 
PTSD) based on the DSM-5 checklists were obtained through 
self-report. SUD diagnosis, substance(s) causing the patients’ 
SUD, and medical insurance status (insured vs. uninsured) 
were obtained through chart review. No patients in our sample 
had a history of schizophrenia.

Prior SUD treatment. Information regarding whether patients 
had ever been treated in an inpatient (residential or psychiatric 
facility) or outpatient setting (non-residential programs, clinic 
visits for SUD care, or regular SUD therapy) for SUD and 
whether they were actively involved in a recovery program was 
obtained through self-report.

Addiction severity. The 10-item Drug and Alcohol Screening 
Test (DAST-1036), was employed to measure substance use 
severity over the past year. Higher scores represent greater 
severity. We note that for all questions in this measure, we 
asked participants about drug or alcohol use, rather than simply 
drug use. An example question would be “Have you neglected 
your family because of your drug or alcohol use?” Scores ranged 
from 0 to 10 with higher scores indicating greater addiction 
severity.

Procedure

The study was approved by the hospital’s institutional review 
board before procedures were implemented. Eight medical stu-
dents were trained to administer informed consent, and 4 med-
ical students were responsible for administering patient 
interviews for data collection across the study period. Informed 
consent training for medical students entailed the following: 
(1) reading through the study protocol and informed consent 
document; (2) viewing a National Institute of Mental Health 
(NIMH) video37 on the elements of a successful informed con-
sent; (3) observing the study PI administering informed con-
sent to a study participant; (4) practicing mock informed 
consent session with the study PI and the study physician 3 
times; (5) being observed giving informed consent by the study 
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PI or study physician. Similarly, study interviews training 
entailed observing the study PI performing mock interviews 
with other medical students twice, followed by practicing mock 
interviews 3 times, and then being observed doing the inter-
view with a study participant.

The majority of study participants were part of a longitudinal 
clinical trial examining recovery coaching. Therefore, all study 
participants had an interest in receiving help for their SUD from 
a peer recovery coach. However, the data for this study was col-
lected solely to characterize the mental health and demographic 
characteristics of patients hospitalized with SUD. The study 
physician systematically screened inpatient unit charts weekly to 
identify potential study participants who had been diagnosed 
with a SUD by their primary provider. Patients identified 
through chart review were informed by the study physician or a 
trained medical student to gauge patient interest in participating 
in the study. Interested patients were approached by study physi-
cian who mad a SUD diagnosis through clinical determination. 
Trained medical students then verified SUD diagnosis by 
administering the 13-item Addiction Severity Index and then 
screened patients on all other inclusion/exclusion criteria (ASI-
Lite).38,39 If necessary, the patient’s nurse was contacted to verify 
that the patient was cognitively able to provide informed con-
sent in their professional opinion. Trained medical students 
administered informed consent and conducted the interviews, 
including survey measures. The medical students then recorded 
all relevant information from the patient’s chart into the study’s 
RedCap database.

Data analysis

Inter-rater reliability analyses were first computed to assess 
whether they were differences in addiction severity scores and 
mental health diagnosis proportion for patients interviewed by 
the 4 different medical students. A repeated measures analysis 
was first conducted to compare patients’ DAST-10 addiction 
severity scores between each interviewer. Results showed that 
there was no significant difference between interviewers 
(P = .99). To examine inter-rater reliability for mental health 
disorder diagnoses, we performed Multiple Proportions Test 
for each disorder. There were no significant differences between 
patients’ proportion of diagnoses obtained from each medical 
student for any of the 3 mental health conditions (MDD, 
GAD, PTSD; Ps > .30). The average addiction severity scores 
and proportions of diagnoses obtained by each medical student 
are shown in Supplemental Table S1.

For all analyses comparing mental health diagnoses, each 
diagnosis (MDD, GAD, and PTSD) was binary coded (Yes = 1, 
No = 0) and included as separate predictors. To address the 
relationship between the effect of specific internalizing mental 
health disorders on addiction severity, a multiple linear regres-
sion was performed with MDD (Yes vs No), GAD (Yes. vs 
No), and PTSD (Yes vs No) predicting DAST-10 scores. 
Based on prior research findings,21,26,35 the multiple linear 
regression controlled for the following factors that have been 

Table 1. Demographics and participant characteristics for the overall 
sample.

VARiABLES M SD

Age 41.97 y 10.23

Years of education 12.02 y 2.10

DAST-10 addiction severity 6.06 3.21

Years of SUD 14.50 11.20

 % n

Gender 40% 
Female, 
60% male

80 
Females, 
120 males

Race/Ethnicity

 Caucasian 80.50% 161

 African American 15.00% 30

 Hispanic 2.50% 5

 Other (Asian, American indian) 2.00% 4

Employment status

 Unemployed 45.50% 91

 Disabled 25.00% 50

 Full-Time 19.00% 38

 Part-Time 6.50% 13

 Other 4.00% 8

Marital status

 Single/never married 49.50% 99

 Divorced or separated 29.00% 58

 Married 15.00% 30

 Widowed 4.00% 8

 Unknown 2.50% 5

Have medical insurance 44.50% 89

Comorbid mental health conditions 66.00% 132

 Major depressive disorder (MDD) 52.50% 105

 Generalized anxiety disorder (GAD) 51.00% 102

  Post-traumatic stress disorder (PTSD) 25.00% 50

SUD type

 Alcohol use disorder (AUD) 58.50% 117

 Opioid use disorder (OUD) 34.50% 69

  Methamphetamine use disorder 
(MUD)

30.00% 60

 Cocaine use disorder (CUD) 15.50% 31

 Polysubstance use 26.50% 53

Currently in recovery program 23.50% 47

Been to short-term or long-term rehab 67.50% 135



Baginski et al 5

associated with SUD severity or treatment outcomes: age, gen-
der, years of education, years of having a SUD, employment 
status (coded as Employed = 1, Unemployed/Disabled = 0), 
marital status (coded as 1 = married, 0 = single, divorced, or wid-
owed), medical insurance status, history of mental illness, and 
history of prior in/outpatient treatment. It should be noted 
that one response for prior treatment and recovery and 5 mari-
tal status responses are missing from the data.

To compare the effects of each mental health diagnosis 
(MDD, GAD, PTSD) and SUD type (AUD, OUD, MUD, 
CUD) on prior history of inpatient or outpatient SUD treat-
ment (coded as Yes vs No), a binary logistic regression was con-
ducted. Separate regressions for inpatient and outpatient 
treatment were also performed to provide a more fine-grained 
analysis of the relationship between mental health, SUD type, 
and treatment history.

As an exploratory analysis, we further sought to understand 
whether a particular mental health disorder was more or less 
likely to be associated with a SUD caused by a particular sub-
stance. To examine these potential associations, we conducted 
3 separate logistic regressions with each internalizing mental 
health diagnosis predicting AUD, OUD, or Methamphetamine 
Use Disorder (MUD). The sample size for Cocaine Use 
Disorder (n = 31) was too small to make comparisons. If the 
omnibus test was significant, planned comparisons among 
those with the mental health condition predicting the sub-
stance examined was then performed.

Results
Multiple linear regression with internalizing 
mental illness predicting addiction severity

The overall model of demographic factors predicting addiction 
severity was significant, R2 = .14, F(11, 185) = 2.71, P = .003. 
Results showed that MDD (P = .69) and PTSD (P = .69) were 
nonsignificant, but GAD was a significant predictor of DAST-
10 scores (β = .21, P = .019). Results indicated that patients with 
GAD (M = 6.68, SD = 2.97) had greater addiction severity com-
pared to those without GAD (M = 5.41, SD = 3.34). Further 
sub-analyses by SUD type suggested that this effect may be 
driven by those with an alcohol-related SUD. Within patients 
who had AUD, those with GAD (M = 4.93, SD = 3.15) had 
higher addiction severity scores than those with AUD but no 
GAD (M = 3.30, SD = 2.95), t(86) = −2.52, P = .014, d = 0.53. 
However, among patients with SUD due to other substances or 
polysubstance use, there was no significant difference in addic-
tion severity scores between those with and without GAD 
(P = .27). In terms of the patient characteristics covariates, 
regression results indicated that Insurance status (β = −.20, 
P = .006) predicted addiction severity. Prior history of treatment 
was a marginally significant predictor (β = .14, P = .07). No other 
demographic predictors were significant (Ps >.20). Follow-up 
analyses showed that those who have medical insurance 

(M = 5.20, SD = 3.42) had lower addiction severity scores than 
participants without insurance (M = 6.74, SD = 2.88). Regression 
results are reported in Table 2.

Logistic regression with internalizing mental 
illness and SUD type predicting prior treatment

The logistic regression model with internalizing mental health 
conditions and SUD types predicting combined treatment 
(either outpatient or inpatient) was significant (χ2 = 28.76, 
P < .001). Results revealed that GAD (odds ratio [OR] = 2.73, 
P = .01) but not MDD (P = .20) or PTSD (P =.82) predicted 
past history of either inpatient or outpatient treatment. Among 
those with GAD, 81.4% had previously been to treatment 
compared to only 53.1% of those without GAD. For SUD 
type, those with AUD were less likely to have been to treat-
ment (OR = 3.72, P = .005). Among those with AUD, 74.4% 
had previously been to treatment compared to 58.8% of those 
without AUD who had been to treatment. None of the other 
individual SUD types predicted past history of treatment 
(Ps > .10).

Separate regressions for inpatient and outpatient treatment 
were performed next. Results showed that GAD was associated 
with increased likelihood of past inpatient (OR = 3.47, P = .001) 

Table 2. Regression results with internalizing mental illness predicting 
addiction severity.

VARiABLE STANDARDizED β SE SiGNiFiCANCE 
LEVEL

internalizing mental health conditions predictors

 GAD 0.21 0.57 .02

 MDD −0.04 0.59 .69

 PTSD 0.03 0.59 .69

Demographic and patient health covariates

  insurance 
status

−0.20 0.47 .01

  Prior history of 
treatment

0.14 0.52 .07

  Years of 
substance use

−0.11 0.03 .23

  Employment 
status

−0.08 0.55 .28

 Marital status −0.05 0.65 .49

 Education −0.05 0.11 .53

 Age −0.05 0.03 .61

 Gender 0.01 0.50 .91

Abbreviations: GAD, generalized anxiety disorder; MDD, major depressive 
disorder; PTSD, post-traumatic stress disorder.
History of treatment includes both inpatient and outpatient treatment.
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but not past outpatient (OR = 1.34, P = .41) treatment. AUD 
was associated with increased likelihood of both past inpatient 
OR = 3.53, P = .003) and outpatient OR = 2.90, P = .01) treat-
ment. Table 3 shows the logistic regression results.

Logistic regression analyses examining the 
relationship between SUDs and mental health

The omnibus test from the logistic regression indicated that a 
significant likelihood difference between PTSD (Yes vs No) 
and OUD (Yes vs No) groups was present. The follow-up 
planned contrast examining whether those with PTSD were 
more or less likely to have OUD indicated that the likelihood 
of having both PTSD and OUD was 30% and the likelihood 
of having PTSD but not having OUD was 22%; this difference 
did not reach the level of significance, however (P = .258). 
Instead, another planned contrast showed that 70% of patients 
with OUD did not have PTSD, while 30% of those with OUD 
also had PTSD (X2(1, N = 69) = 10.57, P = .001). All other 
omnibus tests comparing Mental Health Diagnosis with each 
of the SUD types were nonsignificant.

Discussion
This study sought to examine the relationship between (1) 
internalizing disorders and (2) patient characteristics on addic-
tion severity in hospitalized SUD patients. The results demon-
strated that individuals with GAD had greater addiction 
severity and were more likely to have been to prior inpatient 
treatment. The relationship between GAD and addiction 
severity was specific to those with AUD; among AUD-only 
patients, those with GAD had higher addiction severity scores 
than those without GAD, but there was no significant rela-
tionship between addiction severity scores and GAD for other 

SUD types. These finding suggest that GAD may exacerbate 
AUD severity.

A second key finding was that specific internalizing disor-
ders and SUD types are associated with prior history of addic-
tion treatment. In terms of internalizing disorders, results 
showed that those with GAD were more likely to have been to 
inpatient addiction treatment previously. Similarly, those with 
AUD were more likely to have been to treatment—both inpa-
tient and outpatient—compared to those with SUD types 
other than AUD. It is possible that those with GAD have a 
strong need for intensive inpatient treatment services because 
they have greater addiction severity. Thus, GAD represents a 
predictor of both heightened addiction severity, particularly 
among those with AUD, and greater likelihood of seeking 
intensive recovery treatment services.

In terms of participant characteristics, lack of medical 
insurance was associated with greater addiction severity. This 
may be due to early intervention and recognition of those 
with SUD for those with medical insurance, and thus high-
lights the importance of community support and outreach 
programs. It is also possible that those with medical insurance 
may fall into a higher socioeconomic status bracket, which 
has been associate with better recovery outcomes, but this 
information was not obtained as part of this study. However, 
we note that employment status was not associated with 
addiction severity in this sample. No other factors, including 
marital status, years of SUD, years of education, and gender, 
were significantly predictive of addiction severity in this sam-
ple. It is also possible that those with less severe addiction are 
more likely to be higher functioning enough to seek out 
health insurance.

As an exploratory analysis, we examined whether certain 
mental health conditions were more or less likely to co-occur 

Table 3. Regression results with internalizing mental illness and SUD type predicting prior treatment.

VARiABLE OR SE SiGNiFiCANCE LEVEL % BEEN TO TREATMENT

internalizing mental health conditions predictors

 GAD 2.73 0.39 .01 81.4

 MDD 1.68 0.41 .20 79.0

 PTSD 1.11 0.46 .82 80.0

SUD type predictors

 Alcohol use disorder 3.72 0.47 .005 74.4

 Opioid use disorder 1.79 0.43 .18 65.2

 Methamphetamine use disorder 1.89 0.44 .15 70.0

 Cocaine use disorder 0.90 0.47 .82 67.7

Abbreviations: GAD, generalized anxiety disorder; MDD, major depressive disorder; PTSD, post-traumatic stress disorder.
History of treatment includes both inpatient and outpatient treatment. % Been to Treatment refers to the percentage of participants with each diagnosis that have been to 
treatment; for example, line 1 refers to the percentage of participants with GAD to have been to treatment.
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with specific SUD types. A significant association between 
PTSD and OUD was observed such that a greater proportion 
of patients with OUD did not have PTSD compared OUD 
patients with PTSD. Other estimates have shown that 41% 
of individuals with OUD have a lifetime history of PTSD.40,41 
Thus, it is possible that rates of OUD and PTSD were lower 
in the inpatient sample in the present study than in the gen-
eral population. Overall, however, the present study does not 
find strong evidence for an association between any particular 
internalizing mental health condition and increased likeli-
hood of comorbidity with specific SUD types. In other words, 
the proportion of patients with MDD, GAD, and PTSD, was 
not higher in a SUD caused by any one particular substance.

This work emphasizes the high rate of the comorbidity 
between mental health conditions and SUD. Indeed, two-
thirds of participants in our inpatient sample had an internal-
izing mental health condition, which is a higher rate than 
reported from community samples.13 Hierarchical models of 
psychopathology suggest that this association between inter-
nalizing disorders and Substance Use Disorders may be 
explained by one’s general factor of psychopathology (“p fac-
tor”), or the shared variance among internalizing and exter-
nalizing disorders.42 Certain neurocognitive, impulsivity, 
distress, and social adversity risk factors are associated with 
the p factor and contribute to overlap in internalizing and 
externalizing symptoms. Other models, such as the secondary 
psychopathology model, suggest that anxiety symptoms arise 
in response to withdrawal symptoms; repeated substance use 
triggers the onset of anxiety in predisposed individuals, such 
as those with a high p factor. Moreover, as a consequence of 
repeated substance use, negative affect symptoms can occur 
also, leading to depressive symptoms.43 Indeed, one of the 
primary study findings is that those with comorbid AUD and 
GAD showed greater addiction severity than those with 
AUD but no GAD. Thus, GAD may be a risk factor for 
advanced alcohol-related complications. One explanation for 
this association may be that those with anxiety symptoms 
may be more likely to self-medicate with depressants, increas-
ing their reliance on alcohol.44 Paradoxically, however, sub-
stance use as self-medicating or coping strategy tends to 
worsen mental health symptoms in the long-run.45 This find-
ing is in line with past research suggesting that GAD man-
agement is a key issue that needs to be addressed in SUD 
treatment or other healthcare settings.22 Prior work suggests 
that those with comorbid SUD and internalizing mental 
health conditions report feeling more committed to their 
recovery efforts when they receive treatment that is tailored 
to addressing both their addiction and internalizing symp-
toms.28 Therefore, screening for symptoms of depression and 
anxiety and referral to treatments or programs that can effec-
tively address both comorbidities may be vital for improving 
patient health in this population.

Limitations

Though the study findings demonstrate a strong relationship 
between internalizing mental health conditions and AUD 
severity, the conclusions about internalizing mental health con-
ditions and SUD due to other substances should be generalized 
with caution. Though overall sample sizes were reasonable, the 
sample size for SUD due to methamphetamine and cocaine 
users in the population was very low. Therefore, more research 
on the relationship between mental health conditions and 
methamphetamine and cocaine users hospitalized with SUD 
complications is needed. It should be noted that it is possible 
that some patients were still experiencing mild withdrawal and 
were feeling acutely ill, which has potential to bias self-report 
responses. While it is possible that withdrawal may also account 
for some anxiety-related symptoms, DSM-5 diagnosis for 
GAD assesses symptoms over the past 6 months, and thus, it is 
unlikely that results for GAD were significantly impacted by 
withdrawal symptoms.

Furthermore, all patients in our sample were interested in 
receiving help with recovery services for their SUD. Hospitalized 
SUD patients who are not interested in recovery assistance may 
present differently. A further limitation to the study conclusions 
is that socioeconomic factors and homelessness status were not 
measured in this study, and these factors may be associated with 
SUD severity. Future work should consider incorporating these 
factors and approaches into the study design.

Conclusion
Inpatients hospitalized for SUD-related complications expe-
rience significant physical health consequences from long-
term substance use. This study showed that GAD, over and 
above other internalizing conditions, may be a factor that is 
particularly predictive of greater addiction severity in patients 
hospitalized for SUD complications, particularly those with 
AUD. In this patient population, two-thirds of patients with 
SUD were not only coping with physical health complica-
tions but also the burden of internalizing mental health prob-
lems as well—a substantial challenge that could be aided by 
tailored recovery service or treatment resources. This study 
also demonstrated that being insured may provide individuals 
with greater “recovery capital”—or resources to find recovery. 
In contrast, comorbid anxiety may be a particularly prevalent 
indicator of severe SUD problems. Thus, screening for and 
addressing anxiety symptoms in this population may poten-
tially be beneficial for improving SUD outcomes in this 
population.

Author Contributions
KAB, LD, and PJR led funding acquisition for the study. All 
authors conceptualized the study. BNB and PJR were respon-
sible for data collection. KAB. oversaw the study. BNB and 
KAB performed data analysis and wrote the manuscript.



8 Substance Abuse: Research and Treatment 

Informed Consent
All procedures were in accordance with the ethical standards of 
the responsible committee on human experimentation and 
with the Helsinki Declaration of 1975, as revised in 2000. 
Written informed consent was obtained from all patients for 
being included in the study.

Supplemental Material
Supplemental material for this article is available online.

RefeRenCeS
 1. Kessler RC, Nelson CB, McGonagle KA, Edlund MJ, Frank RG, Leaf PJ. The 

epidemiology of co-occurring addictive and mental disorders: Implications  
for prevention and service utilization. Am J Orthopsychiatry. 1996;66:17-31. 

 2. Substance Abuse | Mental Health Services Administration. Key Substance Use 
and Mental Health Indicators in the United States: Results From the 2020 National 
Survey on Drug Use and Health (HHS Publication No. PEP21-07-01-003, NSDUH 
Series H-56). Center for Behavioral Health Statistics and Quality, Substance 
Abuse and Mental Health Services Administration; 2021. Accessed February 19, 
2021. https://www.samhsa.gov/data/

 3. Krueger RF. The structure of common mental disorders. Arch Gen Psychiatry. 
1999;56:921-926.

 4. Cosgrove VE, Rhee SH, Gelhorn HL, et al. Structure and etiology of co-occur-
ring internalizing and externalizing disorders in adolescents. J Abnorm Child Psy-
chol. 2011;39:109-123.

 5. Hatoum AS, Rhee SH, Corley RP, Hewitt JK, Friedman NP. Etiology of stabil-
ity and growth of internalizing and externalizing behavior problems across 
childhood and adolescence. Behav Genet. 2018;48:298-314.

 6. Murray AL, Eisner M, Ribeaud D. The development of the general factor of psy-
chopathology ‘p factor’ through childhood and adolescence. J Abnorm Child Psy-
chol. 2016;44:1573-1586.

 7. Riglin L, Thapar AK, Leppert B, et al. Using genetics to examine a general lia-
bility to childhood psychopathology. Behav Genet. 2020;50:213-220.

 8. Trowbridge P, Weinstein ZM, Kerensky T, et al. Addiction consultation services 
- linking hospitalized patients to outpatient addiction treatment. J Subst Abuse 
Treat. 2017;79:1-5.

 9. Walley AY, Paasche-Orlow M, Lee EC, et al. Acute care hospital utilization 
among medical inpatients discharged with a substance use disorder diagnosis. J 
Addict Med. 2012;6:50-56.

 10. Mee-Lee D, Shulman GD, Fishman MJ, Gastfriend DR, Miller MM, eds. The 
ASAM Criteria: Treatment for Addictive, Substance-Related, and Cooccurring Con-
ditions. 3rd ed. The Change Companies; 2013.

 11. Substance Abuse and Mental Health Services Administration. Substance Use 
Disorder Treatment for People with Co-Occurring Disorders. Treatment Improvement 
Protocol (TIP) Series, No. 42. SAMHSA Publication No. PEP20-02-01-004. Sub-
stance Abuse and Mental Health Services Administration; 2020.

 12. Byrne KA, Roth PJ, Merchant K, et al. Inpatient link to peer recovery coaching: 
results from a pilot randomized control trial. Drug Alcohol Depend. 2020;215: 
108234.

 13. Conway KP, Compton W, Stinson FS, Grant BF. Lifetime comorbidity of 
DSM-IV mood and anxiety disorders and specific drug use disorders: results 
from the National Epidemiologic Survey on alcohol and Related Conditions. J 
Clin Psychiatry. 2006;67:247-257.

 14. Brady KT. Comorbid posttraumatic stress disorder and substance use disorders. 
Psychiatr Ann. 2001;31:313-319.

 15. Brady KT, Back SE, Coffey SF. Substance abuse and posttraumatic stress disor-
der. Curr Dir Psychol Sci. 2004;13:206-209.

 16. Alegría AA, Hasin DS, Nunes EV, et al. Comorbidity of generalized anxiety 
disorder and substance use disorders: results from the National Epidemiologic 
Survey on alcohol and Related Conditions. J Clin Psychiatry. 2010;71:1187-
NaN95; quiz 1252.

 17. McGovern MP, Lambert-Harris C, Acquilano S, Xie H, Alterman AI, Weiss 
RD. A cognitive behavioral therapy for co-occurring substance use and posttrau-
matic stress disorders. Addict Behav. 2009;34:892-897.

 18. Vasilieva SN, Simutkin GG, Schastnyy ED, Bokhan NA. Clinical-dynamic fea-
tures of Affective Disorders comorbid with Alcohol Dependence. Int J Ment 
Health Addict. 2020;19:1443-1451.

 19. Crum RM, La Flair L, Storr CL, et al. Reports of drinking to self-medicate anx-
iety symptoms: longitudinal assessment for subgroups of individuals with alcohol 
dependence. Depress Anxiety. 2013;30:174-183.

 20. Tull MT, Baruch DE, Duplinsky MS, Lejuez CW. Illicit drug use across the 
anxiety disorders. In: Zvolensky MJ, Smits JAJ, eds. Anxiety in Health Behaviors 
and Physical Illness. Springer; 2008;55-79.

 21. Tiet QQ , Ilgen MA, Byrnes HF, Harris AH, Finney JW. Treatment setting and 
baseline substance use severity interact to predict patients’ outcomes. Addiction. 
2007;102:432-440.

 22. Shapira LB, Courbasson CM. Depression and anxiety: predictors of eating dis-
order symptoms and substance addiction severity. Ment Health Subst Use. 
2011;4:222-238.

 23. Ries R, Mullen M, Cox G. Symptom severity and utilization of treatment 
resources among dually diagnosed inpatients. Hosp Community Psychiatry. 
1994;45:562-568.

 24. Harris KM, Edlund MJ. Use of mental health care and substance abuse treat-
ment among adults with co-occurring disorders. Psychiatr Serv. 2005;56: 
954-959.

 25. Smith JP, Book SW. Comorbidity of generalized anxiety disorder and alcohol 
use disorders among individuals seeking outpatient substance abuse treatment. 
Addict Behav. 2010;35:42-45.

 26. McKay JR, Weiss RV. A review of temporal effects and outcome predictors in 
substance abuse treatment studies with long-term follow-ups: preliminary results 
and methodological issues. Eval Rev. 2001;25:113-161.

 27. Sacks S, Ries RK, Ziedonis DM Center for Substance Abuse Treatment. Sub-
stance Abuse Treatment for Persons With Co-occurring Disorders. Substance Abuse 
and Mental Health Services Administration; 2005.

 28. Motta-Ochoa R, Bertrand K, Flores-Aranda J, et al. A qualitative study of 
addiction help-seeking in people with different co-occurring mental disorders 
and substance use problems. Int J Ment Health Addict. 2017;15:883-899.

 29. Laudet AB, White WL. Recovery capital as prospective predictor of sustained 
recovery, life satisfaction, and stress among former poly-substance users. Subst 
Use Misuse. 2008;43:27-54.

 30. Hagman BT, Falk D, Litten R, Koob GF. Defining recovery from alcohol Use 
Disorder: development of an NIAAA research definition. Am J Psychiatr. Pub-
lished online April 12, 2022. doi:10.1176/appi.ajp.21090963

 31. Witkiewitz K, Montes KS, Schwebel FJ, Tucker JA. What is recovery? Alcohol 
Res Curr Rev. 2020;40:1-12.

 32. Groshkova T, Best D, White W. The assessment of Recovery Capital: Properties 
and psychometrics of a measure of addiction recovery strengths. Drug Alcohol 
Rev. 2013;32:187-194.

 33. Vilsaint CL, Kelly JF, Bergman BG, Groshkova T, Best D, White W. Develop-
ment and validation of a Brief Assessment of Recovery Capital (BARC-10) for 
alcohol and drug use disorder. Drug Alcohol Depend. 2017;177:71-76.

 34. Burns J, Marks D. Can recovery capital predict addiction problem severity? Alco-
hol Treat Q. 2013;31:303-320.

 35. McCaul ME, Svikis DS, Moore RD. Predictors of outpatient treatment retention: 
patient versus substance use characteristics. Drug Alcohol Depend. 2001;62:9-17.

 36. Skinner HA. The drug abuse screening test. Addict Behav. 1982;7:363-371.
 37. National Institute of Mental Health. The elements of a successful informed con-

sent. 2013. https://www.youtube.com/watch?v=l26hdCD9g2I
 38. Cacciola JS, Alterman AI, McLellan AT, Lin YT, Lynch KG. Initial evidence 

for the reliability and validity of a “Lite” version of the Addiction Severity Index. 
Drug Alcohol Depend. 2007;87:297-302.

 39. McLellan AT, Cacciola JS, Zanis D. The Addiction Severity Index-“Lite”(ASI-
“Lite”. Center for the Studies of Addiction, University of Pennsylvania/Philadel-
phia VA Medical Center; 1997.

 40. Dahlby L, Kerr T. PTSD and opioid use: implications for intervention and pol-
icy. Subst Abuse Treat Prev Policy. 2020;15:22.

 41. Ecker AH, Hundt N. Posttraumatic stress disorder in opioid agonist therapy: A 
review. Psychol Trauma Theory Res Pract Policy. 2018;10:636-642.

 42. Brislin SJ, Martz ME, Joshi S, et al. Differentiated nomological networks of 
internalizing, externalizing, and the General factor of psychopathology (‘p fac-
tor’) in emerging adolescence in the ABCD study. Psychol Med. Published online 
January 14, 2021. doi:10.1017/s0033291720005103

 43. Merikangas KR, Swanson SA. Comorbidity in anxiety disorders. In: Stein MB, 
Steckler T eds. Behavioral Neurobiology of Anxiety and Its Treatment. Springer; 
2010;37-59.

 44. Blakey SM, Yi JY, Calhoun PS, Beckham JC, Elbogen EB. Why do trauma sur-
vivors become depressed? Testing the behavioral model of depression in a nation-
ally representative sample. Psychiatry Res. 2019;272:587-594.

 45. Blume AW, Schmaling KB, Marlatt GA. Revisiting the self-medication hypoth-
esis from a behavioral perspective. Cogn Behav Pract. 2000;7:379-384.

https://www.samhsa.gov/data/
https://www.youtube.com/watch?v=l26hdCD9g2I

