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A B S T R A C T   

Background: Although depressive symptoms represent a promising therapeutic target to promote recovery from 
substance use disorders (SUD), heterogeneity in their diagnostic presentation often hinders the ability to effec
tively tailor treatment. We sought to identify subgroups of individuals varying in depressive symptom pheno
types (i.e., demoralization, anhedonia), and examined whether these subgroups were associated with patient 
demographics, psychosocial health, and treatment attrition. 
Methods: Patients (N = 10,103, 69.2 % male) were drawn from a dataset of individuals who presented for 
admission to SUD treatment in the US. Participants reported on their demoralization and anhedonia approxi
mately weekly for the first month of treatment, and on their demographics, psychosocial health, and primary 
substance at intake. Longitudinal latent profile analysis examined patterns of demoralization and anhedonia with 
treatment attrition as a distal outcome. 
Results: Four subgroups of individuals emerged: (1) High demoralization and anhedonia, (2) Remitting demoral
ization and anhedonia, (3) High demoralization, low anhedonia, and (4) Low demoralization and anhedonia. Relative 
to the Low demoralization and anhedonia subgroup, all the other profiles were more likely to discontinue treat
ment. Numerous between-profile differences were observed with regard to demographics, psychosocial health, 
and primary substance. 
Limitations: The racial and ethnic background of the sample was skewed towards White individuals; future 
research is needed to determine the generalizability of our findings to minoritized racial and ethnic groups. 
Conclusions: We identified four clinical profiles that varied in the joint course of demoralization and anhedonia. 
Findings suggest specific subgroups might benefit from additional interventions and treatments that address their 
unique mental health needs during SUD recovery.   

Depressive symptoms are prevalent among individuals in treatment 
for substance use disorders (SUDs) (Hunt et al., 2020; Moustafa et al., 
2020), particularly during early SUD treatment (Sanchez et al., 2015). 
Higher depressive symptoms at SUD treatment intake and throughout 
the first month of treatment have been associated with earlier discharge 
(Gundel et al., 2017) including those who leave against medical advice 
(AMA) (Ellis et al., 2022). Although depressive symptoms may be one 
potential therapeutic target to promote treatment participation and 
reduce attrition, the heterogeneous nature of depressive symptoms and 
major depressive disorder (MDD) often pose an obstacle for developing 
clinically meaningful screenings and treatments (Fried, 2017). Indeed, 

based on the DSM-5 criteria, there are approximately 230 combinations 
of symptoms that could lead to an MDD diagnosis, and it is possible that 
individuals who meet diagnostic criteria for MDD may have few to no 
symptoms in common (Ballard et al., 2018). Thus, it has been recently 
argued that an MDD diagnosis offers limited clinical utility and that a 
summary score of disparate symptoms may result in the loss of critical 
information (Fried, 2017; Fried et al., 2022). This may partially explain 
why MDD has been inconsistently related to SUD treatment outcomes as 
different symptom presentations may confer differential risk for SUD 
recovery (Ghabrash et al., 2020). Thus, targeting specific depressive 
symptoms may have greater potential in promoting the development of 

* Corresponding author at: Johns Hopkins University, Bloomberg School of Public Health, 624 N. Broadway, Baltimore, MD 21205, USA. 
E-mail address: jrabino3@jhmi.edu (J.A. Rabinowitz).  

Contents lists available at ScienceDirect 

Journal of Affective Disorders 

journal homepage: www.elsevier.com/locate/jad 

https://doi.org/10.1016/j.jad.2023.05.029 
Received 27 September 2022; Received in revised form 8 May 2023; Accepted 11 May 2023   

mailto:jrabino3@jhmi.edu
www.sciencedirect.com/science/journal/01650327
https://www.elsevier.com/locate/jad
https://doi.org/10.1016/j.jad.2023.05.029
https://doi.org/10.1016/j.jad.2023.05.029
https://doi.org/10.1016/j.jad.2023.05.029
http://crossmark.crossref.org/dialog/?doi=10.1016/j.jad.2023.05.029&domain=pdf


Journal of Affective Disorders 335 (2023) 248–255

249

effective interventions given the clinical diversity in the diagnostic 
presentation of MDD (Kelly et al., 2022). 

Anhedonia is commonly experienced among individuals with 
depressive symptoms and may be an important predictor of SUD treat
ment retention. Anhedonia refers to a reduced ability to experience 
pleasure, decreased responsiveness to natural rewards (e.g., food, posi
tive social interactions), and reduced motivation and drive, all of which 
are thought to reflect deficits in neural reward processing (Borsini et al., 
2020; Cooper et al., 2018; Hoflich et al., 2019; Wang et al., 2021). 
Approximately 40 % of individuals that experience anhedonia meet 
diagnostic criteria for MDD (Pelizza and Ferrari, 2009), and there is 
evidence that anhedonia is more common in individuals with SUD than 
controls (Dorard et al., 2008; Garfield et al., 2014; Stevens et al., 2007) 
and is associated with poorer SUD treatment outcomes (Huhn et al., 
2019; Nguyen et al., 2020). Demoralization is a multi-faceted, complex 
psychological phenomenon that is also frequently reported among pa
tients with SUDs (Tossani and Fava, 2013). Several researchers have 
conceptualized demoralization as existential distress; a loss of perceived 
agency; feelings of incompetence, despair, and isolation; and an inability 
to cope with stressors and meet expectations (Frank, 1985; Clarke et al., 
2003). More recently, De Figueiredo (1993) suggest that the unique 
feature of demoralization is subjective incompetence that results in 
subsequent impairments in decision making. Both theoretical and 
empirical work have indicated that demoralization is a construct that is 
distinct from psychiatric disorders (Clarke et al., 2003; De Figueiredo, 
1993). 

Despite the potential clinical relevance of demoralization among 
individuals in SUD treatment, demoralization remains a relatively 
understudied construct among individuals in SUD treatment and has 
largely been examined in oncology and palliative care settings (Belve
deri Murri et al., 2020; Tang et al., 2015). However, there are a number 
of reasons why demoralization may be particularly relevant to the 
experience of individuals in SUD treatment. Many patients in SUD 
treatment –especially early on in treatment– may find it difficult to 
control drug cravings and substance use (Dillon et al., 2020), which may 
lead to a lack of perceived agency and powerlessness, characteristic 
features of demoralization. Moreover, individuals seeking SUD treat
ment may have experienced negative consequences (e.g., hospitaliza
tion, legal problems, criminal justice system involvement (Moore et al., 
2020; Tsai and Gu, 2019; Wu et al., 2018) as a result of their use, which 
may create additional barriers to fulfilling goals or life responsibilities, 
resulting in feelings of demoralization. Last, common to the experience 
of many individuals in SUD treatment is societal stigma (Crapanzano 
et al., 2019), which may become internalized and contribute to isola
tion, a core feature of demoralization. Further supporting the relevance 
of demoralization to individuals with SUDs is evidence that individuals 
with SUDs reported higher demoralization relative to the general pop
ulation (De Weert et al., 2017). There is also evidence that individuals 
with opioid use disorder endorsed higher levels of demoralization than 
individuals diagnosed with cancer (De Jong et al., 2008). In addition, 
patients with SUDs who report demoralization have an almost 6-fold 
increase in the odds of developing a mood disorder (Tossani and Fava, 
2013). Other work has shown that patients who dropped out of meth
adone maintenance treatment endorsed higher levels of demoralization 
at treatment intake relative to those who completed treatment (Chang 
et al., 2022). Taken together, these findings indicate that demoralization 
may be an important, novel, and clinically relevant phenotype that plays 
a role in SUD recovery. 

However, less is known about patterns of anhedonia and demoral
ization symptoms during early SUD recovery, and correlates and out
comes associated with this joint course. Most research evaluating 
associations of anhedonia and demoralization with SUD treatment 
outcomes has used variable-centered approaches (e.g., correlations, 
structural equation modeling) (Laursen and Hoff, 2006). While variable- 
centered approaches are useful for describing associations among vari
ables in a given sample, person-centered methods (e.g., longitudinal 

latent profile analysis; LLPA) can enable the identification of homoge
nous subgroups of individuals varying in anhedonia and demoralization 
symptoms over time. Although anhedonia and demoralization are 
distinct phenomena that can occur independently of each other (Clarke 
et al., 2000), it is possible that there may be overlap in the occurrence of 
these two states. Indeed, we previously found that patients who expe
rienced clinically significant anhedonia reported marginally greater 
levels of demoralization, and that there were overlapping deficits in 
prefrontal cortex response to natural rewards that were associated with 
both anhedonia and demoralization (Huhn et al., 2021). 

The identification of unique subgroups of individuals that vary in the 
intensity and temporal patterns of anhedonia and demoralization during 
early SUD treatment may lead to targeted interventions and greater 
precision of treatment approaches aimed at improving treatment 
completion. This is relevant, as attrition during substance use disorder 
(SUD) treatment is a common concern, with empirical studies and meta- 
analysis showing that between 30 %–70 % of individuals fail to suc
cessfully complete treatment (Allen and Olson, 2015; Lappan et al., 
2020; Sinha, 2011). Importantly, studies have shown that treatment 
dropout often occurs early in treatment (i.e., the majority discontinue 
before the tenth session of outpatient treatment) (Şimşek et al., 2018) 
underscoring the importance of identifying factors associated with 
treatment retention during this period. 

In the current study, we sought to address a number of gaps in the 
literature. First, leveraging person-centered techniques (i.e., LLPA), we 
aimed to identify clinical profiles of patients varying in anhedonia and 
demoralization over the course of the first month of SUD treatment. The 
identification of subgroups who vary in the severity of anhedonia and 
demoralization allows for a more comprehensive examination of the 
breadth of patient experiences during early SUD treatment. Second, we 
sought to identify whether participant demographics (e.g., gender), 
primary substance use that motivated treatment, and psychosocial var
iables (e.g., insomnia severity, stress) at intake could be used to predict 
heterogeneity in anhedonia and demoralization course. Third, we aimed 
to determine whether joint patterns of anhedonia and demoralization 
symptoms during early SUD recovery predicted treatment 
discontinuation. 

1. Methods 

1.1. Participants and procedure 

Patients (N = 10,103) were drawn from a dataset of individuals who 
presented for admission to one of 73 SUD treatment facilities in the 
United States in 2021. 93.6 % of individuals initiated treatment in an 
inpatient/residential treatment center. Data were collected by a third- 
party treatment outcomes provider (Trac9.com). Across SUD treat
ment sites, patients self-reported on their symptoms and other indices of 
mental health through an online platform, which tracks patients' clinical 
symptoms and recovery. The measures used are standardized by Trac9 
and delivered via a portal to patients in treatment, thus allowing for 
harmonized data collection across treatment centers. The study team 
received de-identified data via a data transfer agreement. The protocol 
was acknowledged by the Johns Hopkins School of Medicine Institu
tional Review Board (IRB00263214). 

Individuals completed questionnaires at their treatment intake and 
measures during treatment (administered approximately weekly, 
though centers were able to determine when to assess patients). De
mographic and substance use characteristics were assessed at intake. All 
other measures were given during the in-treatment surveys (described 
below). 
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1.2. Measures 

1.2.1. Descriptive information assessed at treatment intake 

1.2.1.1. Demographic and substance use characteristics. Participants re
ported their age, gender (dummy coded with female as the reference 
group), race, ethnicity, and employment status at treatment intake. In
dividuals were also asked to identify their primary substance leading 
into treatment. These categories were recoded into 1) Alcohol, 2) 
Cannabis, 3) Opioids or heroin, 4) Stimulants, including cocaine, 
methamphetamine, and other stimulants, and 5) Benzodiazepines. 
Alcohol was used as the reference group for the LLPA analysis. 

1.2.2. Validated assessments: repeated-measures during treatment 
Treatment locations chose when surveys were administered. On 

average, assessments were administered approximately weekly. Prior to 
running LLPA analyses, responses were binned by week (week 1 = 7 
days +/− 3 days, week 2 = 14 days ±3 days, week 3 = 21 days ±3 days, 
week 4 = 28 days ±3 days). If individuals completed more than one 
survey in a given time period, the first survey was used. 

1.2.2.1. Demoralization. The Demoralization Scale II is a 16-item 
questionnaire wherein patients rate a series of statements (e.g., “My 
life seems to be pointless”, “I feel quite isolated or alone”) on a 3-point 
Likert scale (0 = Never, 1 = Sometimes, 2 = Often). Higher scores 
indicate higher demoralization. The measure has been shown to have 
good internal and external validity (Robinson et al., 2016). Reliability 
was excellent in this sample (αs ranged from 0.940 to 0.949 across weeks 
in treatment). Patients completed repeated assessments of this measure 
during treatment. 

1.2.2.2. Anhedonia. The Snaith-Hamilton Measure Scale (SHAPS) is a 
14-item measure of anhedonia. Participants rated a series of statements 
(e.g., “I would enjoy being with my family or close friends”, “I would 
enjoy reading a book, magazine or newspaper”) on a 4-point scale 
ranging from “Strongly agree” to “Strongly disagree”. In line with the 
original scoring, the responses of “strongly disagree” or “disagree” were 
coded as 0, and the responses of “agree” or “strongly agree” were coded 
as 1. Reliability was good in this sample (αs ranged from 0.882 to 0.940 
across weeks in treatment). The measure has been shown to have good 
psychometric properties (Franken et al., 2007), and is widely used in 
addiction research (Garfield et al., 2014). As with the demoralization 
measure, patients completed weekly assessments of the SHAPS. 

1.2.3. Covariates assessed during treatment 
The following assesments were included in models as covariates; 

only the first instance of these assessments was used. 

1.2.3.1. Insomnia severity. The Insomnia Severity Index (ISI) is a seven- 
item measure of clinically meaningful symptoms of insomnia. Items are 
rated on a 5-point scale. The ISI has been shown to have excellent psy
chometric properties, including among patients with SUDs (Huhn et al., 
2022). Reliability was excellent in each week in treatment (αs ranged 
from 0.926 to 0.939). 

1.2.3.2. Optimism. The revised Life Orientation Test Revised (Carver 
et al., 2010) includes ten items (four of which are filler items) that are 
answered on a 5-point Likert scale ranging from “Strongly disagree” to 
“Strongly agree.” Reliability was good in this sample (αs ranged from 
0.862 to 0.904 across weeks in treatment). 

1.2.3.3. Depression severity. The Center for the Epidemiological Studies 
of Depression (CES–D) scale is a 20-item measure of depression severity 
(Radloff, 1977). Items are rated on a 4-point scale ranging from “Rarely 
or None of the Time” to “Most or all of the time.” Reliability was 

excellent in each week in treatment (αs ranged from 0.913 to 0.942). 

1.2.3.4. Anxiety Symptoms. The Penn State Worry Questionnaire 
(PSWQ) is a 16-item measure of trait worry (Meyer et al., 1990). Items 
are rated on a 5-point scale, ranging from “Not at all typical of me” to 
“Very typical of me.” Reliability was excellent in each treatment week 
(αs ranged from 0.947 to 0.955 across weeks in treatment). 

1.2.3.5. Stress. The Perceived Stress Scale (PSS) is a 10-item measure of 
perceived stress (Cohen et al., 1983). Items are rated on a 5-point scale 
ranging from “Never” to “Very often.” Reliability was good in this 
sample (αs ranged from 0.886 to 0.913 across weeks in treatment). 

1.2.4. Treatment outcome 
Each treatment center recorded the patient's ultimate treatment 

outcome. Response options included 1) Administrative discharge, 2) 
Discharge against staff advice, 3) Elopement not returned, 4) Standard 
Discharge, and 5) Transfer facility. Here, we dichotomized these re
sponses into discharged prior to treatment completion (options 1–3), 
which was coded as 1, vs. other treatment outcomes (options 4–5), 
which was coded as 0. 

1.3. Data analysis 

First, descriptive statistics and chi-square tests were used to 
contextualize the sample. Next, using Mplus, a longitudinal latent pro
file analysis (LLPA) was used to examine patterns of demoralization and 
anhedonia symptoms during the first four weeks of treatment. To 
address missing data, full information maximum likelihood (FIML) was 
used, which is appropriate in cases where data is expected to be missing 
at random or missing completely at random. Models were compared 
based on standard fit indices, including log-likelihood, Akaike infor
mation criterion (AIC), Bayesian information criterion (BIC), sample- 
size adjusted BIC, entropy, the smallest class size, the Vuong-Lo- 
Mendell-Rubin Likelihood Ratio (VLMR) test, and the Lo-Mendell- 
Rubin Adjusted Likelihood Ratio (LRT) test. Models were first run 
without covariates to identify the best-fitting model. After model se
lection, covariates were added to the model to identify model stability 
and to examine correlates of class membership. Treatment outcome was 
included as a distal outcome using the Bolck, Croon, and Hagenaars 
(2004) method, also known as the BCH approach (Asparouhov and 
Muthén, 2014). The BCH method is a three-step approach to LLPA an
alyses that uses measurement error of latent classes (BCH weights) in 
estimating an auxiliary model predicting a distal outcome. This 
approach avoids shifts in latent classes. Descriptive data analyses were 
conducted in SPSS Version 27 (Armonk, NY), and LLPAs were conducted 
in MPlus Version 8.6 (Los Angeles, CA). 

2. Results 

2.1. Sample characteristics 

A total of 10,103 individuals were included in the analysis. Sample 
characteristics are shown in Table 1. Approximately two-thirds of the 
sample was male, and the average age was 39.13 years (SD = 12.50). 
Approximately half of the sample (49.3 %) reported alcohol as their 
primary substance. Substantial proportions of patients reported that 
their primary substance was opioids or heroin (26.1 %) or stimulants 
(18.5 %). Fewer people reported marijuana (3.1 %) or benzodiazepines 
(2.9 %) as a primary substance. 

2.2. Characterization of patterns of demoralization and anhedonia in 
early SUD treatment 

Model fit indices without covariates are shown in Table 2. A four- 
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class model was selected because: 1) the degree of drop-off in the AIC, 
BIC, and SSA-BIC leveled off slightly after 4 classes, and 2) entropy did 
not improve beyond 4 classes; however, the smallest class size dropped 
to <5 % of the full sample, which may indicate model overfitting. The 
first class we identified was labeled High demoralization and anhedonia 

(5.4 %), which was characterized by persistently high demoralization 
and anhedonia over the first month of treatment. The second class, 
coined Remitting demoralization and anhedonia (9.7 %), was character
ized by steady declines in demoralization across the first month of 
treatment, and very high levels of anhedonia in week 1 with a steep 
decline in week 2 that persisted. Class 3 was named High demoralization, 
low anhedonia (25.1 %) and evidenced clinically significant high levels 
of demoralization over the first month of treatment, but very low levels 
of anhedonia. Class 4 was named Low demoralization and anhedonia and 
evidenced very low levels of both anhedonia and demoralization 
throughout treatment (59.9 %). 

2.3. Correlates of profile membership 

With the inclusion of covariates, class sizes and latent profile shapes 
remained stable (5.4–59.9 % without covariates, 5.7–54.9 % with 
covariates). The profile shapes (adjusted for covariates) are depicted in 
Fig. 1. Correlates of profile membership are presented in Table 3. 
Relative to the Low demoralization and anhedonia group, membership in 
the High demoralization and anhedonia group was predicted by male 
gender, younger age, lower optimism, and higher depression, anxiety, 
insomnia, and perceived stress. Relative to the Low demoralization and 
anhedonia group, membership in the Remitting demoralization and anhe
donia group was predicted by male gender, reporting opioids or benzo
diazepines as one's primary substance, and higher depression, anxiety, 
insomnia, and perceived stress. Relative to the Low demoralization and 
anhedonia group, membership in the High demoralization and low anhe
donia group was predicted by reporting marijuana as one's primary 
substance, lower optimism, and higher depression, anxiety, insomnia, 

Table 1 
Demographic characteristics.  

Variable N(%) or M(SD) 

Gender  
Male 6996 (69.2 %) 
Female 3085 (30.5 %) 
Other 22 (0.2 %) 

Race  
White 8195 (81.1 %) 
Black/African American 1055 (10.4 %) 
Other 663 (6.6 %) 
Native American 97 (1.0 %) 
Asian 63 (0.6 %) 
Native American/Pacific Islander 26 (0.3 %) 
Unknown/Missing 4 (0.00 %) 

Ethnicity  
Hispanic or Latino 767 (7.6 %) 
Not Hispanic or Latino 9329 (92.3 %) 
Unknown/Missing 7 (0.1 %) 

Primary Substance  
Alcohol 4983 (49.3 %) 
Marijuana 317 (3.1 %) 
Opioids/Heroin 2632 (26.1 %) 
Stimulants (Cocaine, methamphetamines, or other stimulants) 1874 (18.5 %) 
Benzodiazepines 297 (2.9 %) 

Age, M(SD) 39.13 (12.50)  

Table 2 
Model fit indices without covariates.   

Log-Likelihood AIC BIC SSA-BIC Entropy Smallest class LMR VLRT 

2 cl  142,928.233  285,906.467  286,086.981  286,007.535  0.946 11.2 %  0.064  0.065 
3 cl  139,270.107  278,608.213  278,853.713  278,745.666  0.809 8.9 %  0.036  0.037 
4 cl  136,606.838  273,299.675  273,610.161  273,473.513  0.826 5.4 %  0.002  0.002 
5 cl  135,035.054  270,174.109  270,549.579  270,384.331  0.829 3.6 %  0.005  0.005 
6 cl  133,784.951  267,691.903  268,132.359  267,938.510  0.829 2.5 %  0.184  0.189 

Note. AIC = Akaike information criterion, BIC = Bayesian information criterion, SSA-BIC = Sample size adjusted Bayesian information criterion, Adj. LRT = Lo- 
Mendell-Rubin Adjusted Likelihood-ratio test, VLMR Test = Vuong-Lo-Mendell-Rubin Likelihood Ration Test. 
Bold font indicates the model solution that was selected. 

Fig. 1. Four-Class Model Means of Demoralization and Anhedonia During the First Month of Treatment 
Class 1 = High demoralization and anhedonia, Class 2 = Remitting demoralization and anhedonia, Class 3 = High demoralization, low anhedonia, and Class 4 = Low 
demoralization and anhedonia. 
Demoralization Range = 0–32, Anhedonia Range = 0–14. 

J.A. Rabinowitz et al.                                                                                                                                                                                                                          



Journal of Affective Disorders 335 (2023) 248–255

252

and perceived stress. There were no other between-class differences 
observed. 

2.4. Profile membership and probability of treatment discontinuation 

Relative to the Low demoralization and anhedonia profile, all other 
classes were at a higher risk of discontinuing treatment (χ2 values all 
>16.74, ps < 0.001). In addition, relative to the High demoralization, low 
anhedonia class, individuals in the Remitting demoralization and anhe
donia profile were more likely to discontinue treatment (χ2 = 4.75, p =
0.029). No other between-profile differences were observed with regard 
to treatment discontinuation. 

3. Discussion 

To our knowledge, this is the first longitudinal study to examine the 
joint course of demoralization and anhedonia among a SUD treatment 
seeking population. However, parallels can be made between our study 
and work by De Weert et al. (2017) that examined changes in demor
alization among individuals in treatment for co-occurring SUDs and 
psychiatric conditions. Using variable-centered approaches, De Weert 
et al. (2017) found that patients exhibited significantly lower levels of 
demoralization at the end of the first month of treatment relative to 
treatment entry, which is in line with our findings showing that across 
the identified subgroups, there was a decline in reported demoralization. 
Declines in demoralization that were reported among a subgroup of 
participants in SUD treatment parallel findings from randomized 
controlled trials conducted among patients with psychiatric or chronic 
physical health or terminal conditions that observed reductions in 
demoralization (Fraguell-Hernando et al., 2020; Juliao et al., 2016; 
Sarizadeh et al., 2021). Numerous treatments that patients may receive 
during SUD treatment, such as individual counseling, group therapy, 
and/or pharmacological interventions may help decrease demoraliza
tion by increasing empowerment, competence, and human connected
ness. Regardless, our findings highlight distinct subtypes of individuals 
that vary in the severity and stability of demoralization and anhedonia 
and suggest that specific subgroups might benefit from interventions 
that concurrently address SUDs and their unique mental health needs. 

We also observed differences in risk for treatment dropout as a 
function of class membership. More specifically, individuals in the High 
demoralization and anhedonia profile, Remitting demoralization and 
anhedonia subgroup, and High demoralization and low anhedonia were 
more likely to discontinue treatment relative to the Low demoralization 

and anhedonia subgroup. In addition, relative to the High demoralization, 
low anhedonia subgroup, individuals in the Remitting demoralization and 
anhedonia profile were at elevated risk for treatment dropout. High 
demoralization in the first week of treatment was common across classes 
that were at increased risk for treatment discontinuation, highlighting 
the importance of psychotherapeutic interventions that aim to instill 
purpose, restore morale, and encourage meaning-making in patients' 
lives during this period (Kiluk et al., 2019b; Strain et al., 2021). More
over, behavioral or psychopharmacological treatments that focus on 
attenuating anhedonia symptoms (particularly among individuals in the 
High demoralization and anhedonia and Remitting demoralization and 
anhedonia profiles) may result in concomitant improvements in 
demoralization given shared neurobiological circuitry underpinning 
both clinical phenomena (Huhn et al., 2021); improving anhedonia 
symptoms might also promote treatment retention. 

Between-profile differences were also observed in psychosocial 
health. For example, relative to the Low demoralization and anhedonia 
subgroup, all other subgroups evidenced elevated levels of depressive 
and anxiety symptoms, insomnia, and perceived stress. These results are 
consistent with variable-centered work indicating that anhedonia is 
related to co-occurring mental health conditions in persons with SUDs 
(Garfield et al., 2014; Xie et al., 2021), and with the overarching reward 
deficit/stress surfeit model of SUDs (Koob, 2013). Research among in
dividuals with severe physical illness has shown moderate to high pos
itive correlations between anhedonia and demoralization with trait 
anxiety and depression (Clarke et al., 2005). Our findings are also in line 
with research conducted in non-SUD populations linking greater 
perceived stress and sleep disturbances to alterations in incentive 
motivation and reward processing (markers of anhedonia) (Pizzagalli, 
2014; Treadway et al., 2013; Wieman et al., 2021), and greater stress to 
higher demoralization (Harling et al., 2009). The fact that individuals 
with increased depressive and anxiety symptoms, insomnia, and 
perceived stress at intake were more likely to be in profiles characterized 
by higher levels of demoralization throughout treatment suggests that 
these individuals may benefit from adjunctive psychotherapies or 
pharmacological treatments that addresses these impairments, which 
may improve demoralization and anhedonia outcomes, as well as pro
mote treatment adherence. 

Demographic characteristics and primary substance that motivated 
SUD treatment were also linked to profile membership. In particular, 
relative to the Remitting demoralization and anhedonia subgroup, men and 
younger individuals were more likely to be in the High demoralization 
and anhedonia profile. Gender differences in profile membership may be 
partially explained by different patterns of substance use engagement 
prior to treatment and motivation for using substances. For example, 
men often engage in more polysubstance use compared to women 
(Hochheimer et al., 2020), which in turn, may lead to more difficult 
treatment induction and higher anhedonia (Barrot, 2015; Hu et al., 
2004) and demoralization. In addition, acute abstinence may be asso
ciated with differential response to natural rewards among men and 
women given that men are more likely to use substances due to the 
positive reinforcing effects of substance use, whereas women are more 
likely to use substances to attenuate stress or negative affective states 
(Becker et al., 2012). Regarding the finding that younger individuals 
were more likely to be in the High Demoralization and anhedonia profile, 
older persons in SUD treatment (e.g., opioid use disorder treatment) are 
more likely to evidence medication adherence (Fishman et al., 2020), 
are less likely to have legal challenges and family problems at treatment 
intake (Brennan et al., 2003), and are more likely to be internally 
motivated to seek treatment (Bonfiglio et al., 2022; Goodman et al., 
2011), which may buffer risk for feelings of demoralization and anhe
donia. Future research examining factors that may be linked to gender 
and age differences in the demoralization and anhedonia profiles is 
warranted. 

Relative to the Low demoralization and anhedonia profile, individuals 
in the Remitting demoralization and anhedonia subgroup were more likely 

Table 3 
Correlates of class membership.  

Variable Class 1 vs. Class 4 
(Ref). 

Class 2 vs. Class 4 
(Ref). 

Class 3 vs. Class 4 
(Ref). 

Femalea 0.58 (0.46, 0.74)* 0.82 (0.68, 1.00)* 0.85 (0.73, 1.00) 
Age 0.99 (0.98, 1.00)* 1.00 (0.99, 1.01) 1.00 (0.99, 1.00) 
Primary 

Substanceb    

Marijuana 1.76 (1.00, 3.09) 0.45 (0.17, 1.21) 1.86 (1.28, 2.72)* 
Opioids 1.14 (0.87, 1.48) 3.23 (2.62, 3.99)* 1.13 (0.94, 1.34) 
Stimulants 1.23 (0.93, 1.62) 0.84 (0.63, 1.13) 1.03 (0.85, 1.24) 
Benzodiazepines 1.49 (0.86, 2.57) 1.83 (1.12, 2.99)* 0.96 (0.65, 1.44) 

Depression 
Severity 

1.08 (1.07, 1.10)* 1.07 (1.05, 1.08)* 1.07 (1.06, 1.08)* 

Anxiety Symptoms 0.99 (0.98, 1.00) 1.02 (1.01, 1.03)* 1.01 (1.01, 1.02)* 
Optimism 0.86 (0.84, 0.89)* 1.02 (1.00, 1.05) 0.88 (0.86, 0.89)* 
Insomnia Severity 1.06 (1.05, 1.08)* 1.07 (1.05, 1.09)* 1.04 (1.03, 1.05)* 
Perceived Stress 1.05 (1.02, 1.07)* 1.07 (1.05, 1.09)* 1.03 (1.02, 1.05)*  

* p < 0.05. 
a Ref = Reported gender is male or other, 2. Ref = Primary substance is 

alcohol 
b Class 1 = High demoralization and anhedonia, Class 2 = Remitting 

demoralization and anhedonia, Class 3 = High demoralization, low anhedonia, 
and Class 4 = Low demoralization and anhedonia 
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to report opioids or benzodiazepines as their primary substance. In
dividuals entering treatment for opioid or benzodiazepine use are likely 
to experience acute withdrawal, which has been associated with anhe
donia (Barrot, 2015; Hu et al., 2004; Kiluk et al., 2019a). In SUD 
treatment settings, the administration of pharmacological interventions 
during the withdrawal period may improve mood and negative cogni
tive states, which may account for the decline in anhedonia and 
demoralization. In addition, compared to the Low demoralization and 
anhedonia profile, individuals in the High demoralization, low anhedonia 
subgroup were more likely to report marijuana as their primary sub
stance. Of note, rates of residential treatment seeking among individuals 
who use cannabis are low, even when compared to treatment seeking 
rates among individuals who use other substances. Cannabis is the most 
widely used federally illegal substance; in 2020, an estimated 34.5 % of 
United States adults aged 18–25 and 16.3 % of United States adults older 
than 26 years used cannabis in the past year (National Survey on Drug 
Use and Health, 2020). However, only 3.1 % of individuals in the pre
sent sample were seeking treatment for primary cannabis use. Thus, it is 
possible that individuals entering treatment primarily for cannabis use 
may represent a high risk subgroup of individuals who use cannabis. 
Demoralization may be a risk factor for cannabis use progressing to 
severe cannabis use disorder, a possibility that should be explored in 
future studies. Alternatively, individuals engaged in cannabis use that is 
severe enough to warrant treatment may be experiencing consequences 
as a result of their use (e.g., legal challenges, difficulty sustaining 
employment), which may increase the likelihood of demoralization. It 
may be beneficial for future work to explore 1) the prevalence of 
cannabis-related consequences among individuals seeking treatment for 
cannabis use disorder, and 2) whether experiencing a greater number of 
cannabis-related consequences is associated with greater demoraliza
tion. Future studies should examine demoralization in these different 
groups. 

Our study findings suggest that case management services and 
behavioral interventions that directly address demoralization and 
anhedonia may be beneficial. For example, in the classes characterized 
by high demoralization, case management services that directly help 
patients problem solve conditions perpetuating demoralization may 
help reduce demoralization symptoms. Examples include connecting 
patients record expungement services, childcare, employment oppor
tunities, housing, and care for medical comorbidities. Further, among 
persons presenting with persistently high demoralization and/or high 
anhedonia, clinicians should encourage engagement in reinforcing ac
tivities, which may build feelings of esteem and competence (Martínez- 
Vispo et al., 2018; McHugh et al., 2010). Both anhedonia and demor
alization can lead individuals to avoid tasks which require sustained 
effort, including tasks that had previously been reinforcing. However, 
avoiding previously enjoyable activities reduces opportunities to build 
esteem and mastery, and can worsen depressive symptoms. Thus, it is 
recommended that clinicians encourage engagement in such activities, 
while emphasizing and normalizing that doing so is unlikely to provide 
immediate reinforcement or relief. Rather, engaging in behaviors that 
are pleasurable and esteem-building build positive emotions over time, 
and provides an alternative activity to drug use. Clinicians can help 
provide structure and social reinforcement by helping patients set 
realistic and manageable small goals in each week of treatment. For 
patients who experience an abrupt decline in symptoms early in treat
ment (e.g., class 2) clinicians should work with patients to help reduce 
likelihood of symptom recurrence. Stabilized treatment with antide
pressant medication and mindfulness-based interventions (e.g., 
mindfulness-based cognitive therapy, mindfulness-based relapse pre
vention) have both been shown to be efficacious in preventing recur
rence of substance use disorders and depressive symptoms (Bowen et al., 
2014; Nierenberg et al., 2003a, 2003b). 

There are some limitations that should be acknowledged. First, the 
racial and ethnic background of the sample was skewed towards White/ 
non-Hispanic individuals. While this is the largest racial/ethnic group of 

persons with SUDs in the United States, understanding the unique ex
periences of minoritized groups is a top priority, and future research is 
needed to determine whether our findings generalize to minoritized 
racial and ethnic groups who are in SUD treatment. Second, although 
our research question was focused on determining the contributions of 
various psychosocial health variables (e.g., anxiety, stress, insomnia, 
optimism) at intake on the joint course of demoralization and anhe
donia, it is likely that there are bi-directional relationships between 
indices of psychosocial health with demoralization and anhedonia over 
time. For example, experiencing demoralization and/or anhedonia may 
contribute to perceived stress or sleep disturbances, which in turn, may 
contribute to the maintenance or resurgence of demoralization and 
anhedonia. Therefore, future work should consider exploring the lon
gitudinal, potential reciprocal associations between psychological, so
cial, and mental health domains during early SUD recovery. Third, the 
data collection provider did not have access to formal SUD diagnoses, 
but rather asked participants entering SUD treatment about their pri
mary substance of use. Fourth, data on patient withdrawal symptoms 
were not collected. It is possible that differences in withdrawal 
contribute to changes in reported demoralization and anhedonia. While 
the differences by primary substance suggest that factors like with
drawal or post-withdrawal effects may contribute to attrition, these 
factors are also the clinical reality of treatment and heterogeneity across 
different drug classes, an important area for prospective future research 
to investigate. Fifth, clinical diagnoses of psychiatric conditions were 
not available. 

In conclusion, these findings suggest that although depressive 
symptoms and related sequelae are common among individuals seeking 
substance use treatment, clinical presentations of anhedonia and 
demoralization can vary cross individuals. These clinical presentations 
are differentially associated with treatment attrition and effectively 
tailoring treatment based on specific endorsement of symptoms may 
improve treatment outcomes. Given that anhedonia and demoralization 
are separate but related constructs, addressing both symptom trajec
tories may be important to improve SUD treatment outcomes. 
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