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Abstract 

This investigation utilized a large sample of individuals undergoing substance use treatment to 

examine the CES-D’s structural validity and establish its predictive utility relative to treatment 

discharge. The sample included 5,750 individuals who were receiving substance abuse treatment 

at 19 different residential treatment facilities. The CES-D was administered to participants over 

the course of their time in a residential inpatient substance use treatment program. The present 

study used a split sample method to conduct both exploratory (EFA) and confirmatory (CFA) 

factor analyses. Results of both the EFA and CFA indicated that the CES-D contains three first 

order factors measuring negative mood, positive affect, and interpersonal interactions as well as 

a second-order high score factor which can be used to guide interpretation and symptom 

monitoring. Individuals receiving residential treatment fell into one of three distinct groups based 

on their CES-D scores, and that their scores (and subsequent trajectories of scores over time) 

were differentially related to discharge status. Implications for practice and the utility of the 

CES-D within substance use populations are discussed. 
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Depression and Substance Use: The CES-D’s utility in predicting treatment outcomes in a 

longitudinal multi-site study of residential treatment centers 

1.1 Introduction 

Within the United States (US), there are approximately 19.2 million adults (roughly 9.2% 

of the adult population) who suffer from a substance abuse disorder (SUD; Substance Abuse and 

Mental Health Service Administration, 2018). Similarly, these rates were comparable to 

Merikangas & McClair’s (2012) epidemiology review, which found that during US adults’ 

lifetimes 13.2% suffered from an alcohol related SUD and 7.9% suffered from a drug related 

SUD. Other surveys have found similar, alarming prevalence rates for SUDs across various 

samples of adult’s living in the US with lifetime prevalence rates ranging from 8 to 12% (Grant 

et al, 2004; Kessler et al, 2007; Merikangas et al, 2010). The prolific rate at which SUDs occur is 

coupled with staggering rates of hospitalization (e.g., 316,900 nonfatal drug overdoses in 2015; 

Centers for Disease Control and Prevention [CDC], 2018), persistently shorter life spans, chronic 

cardiovascular difficulties, and weakened immune systems (Hayes et al, 2011; Kendler, Ohlsson, 

Sundquist, & Sundquist, 2016; Schulte & Hser, 2013). This cluster of disorders is not only 

extremely detrimental at an individual and familial level but also impacts society at large. 

Specifically, the annual cost of these disorders is a major public health crisis. Indeed, the United 

States Government spends around $740 billion each year on healthcare expenses and government 

funded treatment facilities to assist in the treatment of SUDs (National Institute on Drug Abuse 

[NIDA], 2017). In addition to these startling prevalence rates and financial impacts, substance 

abuse also poses substantial health-related concerns.   

         While substance abuse is substantially impactful on its own, it does not typically occur in 

isolation. Rather, nearly half of individuals suffering from a SUD also experience an additional 
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mental health problem (47.7%; U.S. Department of Health and Human Services, 2018). Mood 

disorders like depression are amongst the most common of comorbidities. Estimates have 

consistently found that between 30 and 40% of individuals with substance abuse problems also 

experience symptoms of depression (George & Krystal, 2000; Goldner, Lusted, Roerecke, Rehm, 

& Fischer, 2014). Not only is depression a common co-occurring problem in those with SUDs, it 

also exacerbates substance use while simultaneously increasing the likelihood of dropout from 

treatment (Curran, Kirchner, Worley, Rookey, & Booth, 2002; Worley et al, 2012). Those 

suffering with comorbid depression and substance use disorder tend to experience worse 

symptoms, more functional impairment, and higher hospitalization and mortality rates (Conner, 

Pinquart, & Gamble, 2009; Hunt, Malhi, Lai, & Cleary, 2020; Worley et al., 2012). Treatment 

outcomes are also worse in those with both disorders; with higher drop out, lower symptom 

reduction, and higher relapse rates being three major factors (Curran, Kirchner, Worley, Rookey, 

& Booth, 2002; Howland et al., 2009; Han, Olfson, & Mojtabai, 2017; Laursen, Musliner, 

Benros, Vestergaard, & Munk-Olsen, 2016). However, if providers are able to identify and treat 

both disorders, outcomes typically improve (Foulds, Sellman, & Mulder, 2016; Lydecker et al., 

2010). 

Given their reciprocal relationship, to effectively diagnose and treat SUDs it is imperative 

that symptoms of depression are readily and consistently assessed and monitored. Brief self-

report screening measures are popular for such a task. The Center for Epidemiological Studies-

Depression (CES-D; Radloff, 1977), is one such self-report measure. This 20-item measure, 

assessed on a 4-point Likert-type scale (0 = rarely or none of the time to 3 = most or all the 

time), is frequently used in the general population as well as in primary and medical care 

facilities (Zich, Attkisson, & Greenfield, 1990), in outpatient mental health facilities (Schulberg 
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et al., 1985; Weisman et al., 1977), and within substance use treatment facilities (Golub et al., 

2011).  The broad use of the CES-D likely stems from its brevity and the large base of evidence 

supporting its reliability and validity. For instance, internal consistency estimates range from .85 

- .90 (e.g., Carleton et al., 2013; Cosco, Prina, Stubbs, & Wu, 2017; Orme, Reis, & Herz, 1986; 

Radloff, 1977). Likewise, CES-D scores consistently relate to other criterion self-report 

measures of depression as well as to diagnoses made using structured interviews. Exemplifying 

this validity evidence, correlations with other popular self-report depression measures (including 

the Beck Depression Inventory-II, the Inventory to Diagnose Depression, and the Zung 

Depression Rating Scale) frequently range between .44 and .84 (Fountoulakis et al., 2007; 

Skorikov & VanderVoort, 2003; Zimmerman & Coryell, 1994), indicating moderate to large 

relationships (Cohen, 1988). Likewise, the CES-D is also able to distinguish between depressed 

and non-depressed individuals when compared to structured interviews like the Structured 

Clinical Interview For DSM-IV (SCID-4) (e.g., Jones et al., 2005) and the Clinical Interview 

Schedule (e.g., Head et al., 2013). 

Although widely utilized and having demonstrated consistent evidence of validity 

(Carleton et al., 2013; Shafer, 2006), there has also been some variability in the internal structure 

of the CES-D. While originally validated as a four-factor structure (Bush, Novack, Schneider, & 

Madan, 2004; Cole, Rabin, Smith, & Kaufman, 2004; Radloff, 1977), other studies have found 

that various unitary, two, and three-factor solutions fit better, with variation in item loading 

occurring even across models with the same numbers of factors (e.g., Andresen, Malmgren, 

Carter, & Patrick, 1994; Carleton et al., 2013; Stansbury & Reid, 2006; Tuuainen, Langer, 

Klauber, & Kripke, 2001). Though there is significant variation across individual studies, two 

recent meta-analyses both concluded that a three-factor model is better than other structures 
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(Carleton et al., 2013; Shafer, 2006). The three factors identified in both meta-analyses 

corresponds to the diagnostic criteria for depression (American Psychiatric Association [APA], 

2013) by measuring negative mood and affect (Criteria A1 and A7), anhedonia/lack of positive 

affect (Criteria A2), and somatic symptoms (Criteria A3, A4, A5, and A6).  

Despite some emerging consensus about the internal factor structure of the CES-D, many 

of the validity studies on it were drawn entirely from non-US samples (42.8%; Carleton et al., 

2013). Proposed factor structures are also derived using different analytic and data reduction 

techniques (i.e., principal component analysis, confirmatory factor analysis, exploratory factor 

analysis). Use of different data reduction methods (i.e., principal components analysis versus 

exploratory factor analysis) can result in discrepantly estimated loadings for the items and, 

ultimately, in recommended factor structures (Brown, 2015). In fact, only 4 studies have, to date, 

conducted confirmatory factor analyses (CFA) with the CES-D using North American samples, 

and in these have concluded two different models with 3-factor and 4-factor interpretive 

solutions.  

Moreover, research on the CES-D’s structure within substance use populations, as well as 

residential substance treatment facilities, remains limited in scope. Weisman (1977) utilized a 

sample of individuals undergoing treatment on a drug use/abuse unit and found moderate to large 

correlations to other measures of depressive symptoms. More recently, Caraccioli and colleagues 

(2002) utilized a sample of inpatient Italian substance use rehabilitation clients and examined the 

relationship between CES-D scores to a structural diagnostic interview, concluding excellent 

sensitivity and good specificity at detecting substantive depressive concerns.  

This relative lack of validation within substance use populations is surprising given the 

wealth of evidence suggesting their co-occurrence (George & Krystal, 2000; Goldner, Lusted, 
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Roerecke, Rehm, & Fischer, 2014) and the impact of depressive symptoms on substance use 

treatment (Curran, Kirchner, Worley, Rookey, & Booth, 2002; Worley et al., 2012b). Similarly, 

examining the utility of the CES-D to predict treatment outcomes during substance use treatment 

would be beneficial given their comorbidity. We are unaware of any studies to date that have 

examined such predictive utility in this population for the CES-D despite depression, and 

psychiatric comorbidity more broadly, being consistently predictive of substance use treatment 

outcomes (e.g., Brown et al., 1998; Compton et al., 2003; Krawczyk et al., 2017). As such, 

continued validation of the CES-D and examination of its predictive utility in this population is 

warranted.  

This study examines the internal structure of the CES-D using a large sample of 

individuals undergoing treatment for substance use problems, drawn from multiple residential 

treatment facilities. It also examines depressive symptom trajectories over the course of 

treatment. Specifically, exploratory and confirmatory factor analysis will be utilized to explore 

and validate the best interpretive model for the CES-D. Following this validation, a latent class 

latent growth curve analysis will be undertaken to examine the possibility of distinct differences 

in how depressive symptoms are present during treatment and the differential utility of 

depression scores and depressive trajectories to predict subsequent treatment discharge status. 

2.1 Material and Methods 

2.2 Participants 

Potential participants were 10,148 individuals who were seeking substance abuse 

treatment at 19 different residential treatment facilities. Information about the specific treatment 

modality provided at each facility (e.g., did it involve group therapy, individual therapy, some 

combination, neither, etc.) was unavailable for this study. Given the size of the current sample 
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several steps were taken to reduce error variance and narrow to our sample of interest. We first 

excluded cases with misaligned data (n = 1), individuals 17 years-old and younger (n = 43), and 

individuals missing data on what would have been their baseline CES-D score (n = 45). These 

steps resulted in a sample size of 10,059. We also removed 44 cases because of problematic data 

(e.g., cell data not reflecting possible response values such as an age of 1 year). Then, since 

57.3% (n = 5,817) of our original sample initiated treatment intended to last for 30 days, and 

since 30 days was both the medium and mode of intended treatment duration (as well as 

recommended duration of stay [62.4% of providers recommended 30-day]), we made a data 

driven decision to narrow our sample to include only those that were in treatment for 30 days. 

This was done in order to ensure a heterogeneity of treatment experience during our conducted 

analyses. This decision was not reflective of an assumption that 30-days was necessary for 

treatment success, but rather that it was the most frequent opted for treatment from both client 

and provider perspectives. We did not restrict participants for their drug of choice, rather 

planning to incorporate that as part of subsequent analysis as a covariate. As a result, our final 

sample size was 5,750. Our final sample was mostly white (88.5%; n = 5,087) and male (62.9%; 

n = 3,615), and ages ranged from 18 to 80 (M = 37.17; SD = 12.7). Finally, within this sample 

most individuals indicated alcohol (48.9%; n = 2811) as their primary substance of choice. For 

additional demographic information, see Table 1.  

2.3 Measures 

Center for Epidemiological Studies-Depression (CES-D; Radloff, 1977). The CES-D is a 20-

item self-report measure used to assess presence and severity of depressive symptoms in the past 

two weeks. Individual items are reported on a 4-point Likert scale from 0 to 3 (0 = rarely or none 

of the time to 3 = most or all the time), with a total score between 0 and 60. Research has 
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consistently found coefficient alphas ranging from .68 to .92 (Herrero & Meneses, 2006; Irwin, 

Artin & Oxman, 1999; Santor & Coyne, 1997). Participants within this study were administered 

the CES-D several times throughout their residential treatment. At their initial completion of the 

CES-D (n = 5,749), participant scores ranged from 0 to 60 with total score mean of 30.1, 

standard deviation of 12.5, and coefficient alpha of .92. CES-D scores were normally distributed 

(Kurtosis = -.62, Skewness = -.11). At an item level, the mean was 1.5 (SD = 1.0). The CES-D 

has a value of 16 as the recommended score that indicates probable depressive pathology 

(Radloff, 1977). In our sample, 84.2% (n = 4,842) of participants in this study had a CES-D at or 

above 16 at their first time point. 

2.4 Theory/Calculation 

Data from this study was obtained from a medical record database which is utilized in 

multiple substance use treatment facilities across the country. This database allows providers to 

conduct and record standardized symptom assessments of their clients while they are receiving 

treatment. Anonymous client data was combined from each treatment facility and exported from 

the medical record database. As such, this study utilized multiple administrations of the CES-D 

over the course of residential inpatient substance use treatment to examine the CES-D’s 

structural validity, change in scores over time, and relationship to three distinct treatment 

outcomes (i.e., administrative discharge, discharge against medical recommendation, and 

successful completion).  

In order to validate a scale structure for the CES-D in this population, we planned to 

randomly split our sample, conducting an EFA using an orthogonal rotation on the first half of 

the sample at the first CES-D timepoint. We then validated this observed structure with a CFA in 

the other half of the timepoint one sample. These analyses were planned on the largest subsample 
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of participants, those who completed the first time point. Subsequently, growth mixture 

modeling (i.e., latent class latent growth; Jung & Wickrama, 2007) was planned to examine 

CES-D scores over time, the possibility of distinct classes of responses (e.g., different intercept, 

slope, and rate of recovery), and the differential relationship of these classes to treatment 

outcomes. A conceptual model for the planned mixture modeling is presented in Figure 1. 

Descriptive statistics and the EFA was conducted using SPSS, version 26 (IBM Corp, 2018) 

while CFA and latent growth modeling was conducted with Mplus 8.4 (Muthén & Muthén, 

2017). 

3.1 Results 

            After splitting the sample, the EFA sample consisted of 2,916 individuals from residential 

treatment centers across the United States. A maximum likelihood (ML) EFA with a Varimax 

(orthogonal) rotation was conducted on the 20 items of the CES-D and three factors were 

extracted, 𝝌2(133) = 1,382.14, p < .001. Our model had a Kaiser-Meyer-Olkin (KMO) measure 

of .95, suggesting excellent sampling adequacy (Hutcheson & Sofroniou, 1999). Table 2 

describes the mean, standard deviations, and rotated factor loadings for each item. To determine 

if items loaded on a particular factor, we used a cutoff of .4 and p-value of .05 (Hair, Black, 

Babin, Anderson, & Tatham, 2006). All items loaded onto individual factors using these criteria 

and no significant cross-loadings were observed. On the rotated factor matrix, 14 items loaded on 

factor 1, which primarily represents negative affectivity (factor loadings = .40 to .66, M = .53), 

four items loaded onto the second factor, best described as positive affectivity (factor loadings = 

.49 to .76, M = .65), and two items loaded onto the third factor which is best described as an 

interpersonal factor (factor loadings = .53 and .82, M = .68). Although the first factor was mostly 
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represented by items assessing negative affect, 3 items were somatically related and loaded on 

this factor.  

Next, we conducted a categorical CFA in the second half of the sample, which contained 

2,834 individuals. A Weighted Least Square Mean and Variance Adjusted (WLSMV) estimator 

was used with a Probit link function to replicate the three-factor model evident in our EFA. In 

addition to the three factor scores, this model incorporated a higher-order general factor to 

explain covariation between factors, consistent with common use of the CES-D (Carleton et al., 

2013; Radloff, 1977) and depression pathology (APA, 2013). Results indicated an excellently 

fitted model with three first order and one second-order factors, 𝝌2(167) = 1,890.60, p < .001, 

CFI = .97, TLI = .96, RMSEA = .06 (.06 − .06), SRMR = .03. In this model, all items 

significantly loaded onto their expected factors and factors significantly related to the second-

order general depression construct. Standardized factor loadings, means, standard deviations, and 

coefficient alphas for the factors are provided in Table 2.  

Although the results of our EFA and CFA analysis suggested that the CES-D items 

contains three subdomains of symptoms, we opted to utilize a total score (consistent with the 

second order factor) for subsequent growth mixture modeling. This was done for three reasons. 

First, the second-order CFA indicated that the total score was a valid interpretive tool for 

understanding depressive symptomatology on the CES-D. Second, total scores are those which 

clinicians are most likely to utilize regularly given their comparative simplicity and alignment 

with interpretive recommendations (for instance, see Radloff, 1977). Lastly, we did not have 

external criteria to meaningfully differentiate the identified domains and ensure their interpretive 

uniqueness. Thus, the use of total scores also helps ensure the generalizability and clinical 



CES-D IN RESIDENTIAL SUBSTANCE USE      12 

 

 

applicability of our findings while also representing depressogenic experiences of the 

participants.  

Using a linear latent class, latent growth model, three classes were identified as best 

approximating the trajectory groupings of depression scores (Table 3). While model fit 

continually improves with the addition of new classes on some metrics, parsimonious models are 

generally preferred. Accordingly, additions of classes after three results in groups with 

substantially limited portions of individuals comparatively, declines in entropy (classification 

effectiveness) notably occur after three classes, and changes across AIC, BIC, and adjusted BIC 

begin to level out in a manner suggesting reduced utility in additional classes. Estimated average 

CES-D scores at the first measurement occasion (i.e., timepoint one) of all three classes 

exceeded recommended screening criteria for depression (CES-D ≥ 16).  More importantly, the 

estimated intercepts (i.e., initial depression score on the CES-D) and slopes (i.e., rate of change 

in depression over time) of the three classes differed. Conceptually, the three classes reflect high 

depression with slow improvement (Class 1), high depression with rapid improvement (Class 2), 

and low depression with rapid improvement (Class 3). Next, we examined if the participant’s 

primary drug of choice and their gender were meaningful predictors of class membership that 

should be included in the model.  Neither potential covariate provided substantive impact and, 

thus, both were excluded in subsequent models. 

After determining that three classes of individuals best explained the depression scores, 

the treatment discharge outcome type was examined with the classes. There were three mutually 

exclusive discharge possibilities: (i) normal discharge following completion of treatment, (ii) 

discharge against medical recommendation, or (iii) administrative discharge. The addition of 

outcome discharge could affect the growth trajectory relationships that were found suitable when 
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the initially modeling depression across time. Due to this possibility, model building procedures 

to specify the correct growth trajectories were reconducted (see Table 4). In total, five models 

were run, with each successive model being shown to have a better fit than the prior, as 

measured with BIC. There was no logical model addition after model five that could be added 

and tested without negatively affecting model parsimony, and so model building stopped at this 

model. Following these procedures, the best-fitting model was included a quadratic effect of time 

(see Figure 1). The quadratic effect was initially tested after it was noticed that mean scores in 

model one appeared to follow a positive decay function. That is, depression scores decreased 

across the measurement occasions and as time progressed the decrease in depression became 

smaller. This is expected as depression decreases across time points there is less room for it 

decrease further at additional measurement occasions and since positive decay processes often 

follow a negative exponential function. Instead of trying to fit the observed function perfectly it 

was decided that a quadratic function would provide a better trade-off between model parsimony 

and fit.   

 After determining how to best model the growth rate of the depression scores when 

having three classes and including outcome discharge type in the model, it was tested whether 

parameter means significantly differed across the classes (see Table 5 and Figure 2). This 

included testing the differences in the mean values of the intercepts, the linear slope coefficients, 

the quadratic slope coefficients, and the probabilities of the different outcome discharge types.  

Both Wald tests and robust loglikelihood tests were employed here to increase the certainty of 

the findings.  In short, both tests showed that all mean parameters tested significantly differ 

across the three classes of depressive individuals. Explained another way, the three classes 

demonstrated unique initial depression scores (i.e., intercept), instantaneous linear rates of 
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change in the depression scores at the initial measurement occasion (i.e., linear slope), expected 

rates of change to the instantaneous linear slope (i.e., quadratic slope), and, most importantly, the 

classification probabilities of the outcome discharge types.   

4.1 Discussion 

This study examined the structural validity and predictive utility of the CES-D in a large 

sample of individuals undergoing residential substance use treatment. Such work was warranted 

because of the broad use of the CES-D as a symptom screening measure and a paucity of 

research examining the CES-D’s validity and predictive utility among those receiving residential 

substance use treatment. The findings of this study support the utility of the CES-D as a useful 

measure of client symptomatology and treatment monitoring. Specifically, we found that the 

CES-D contains three first order factors measuring negative mood, positive affect, and 

interpersonal interactions as well as a second-order high score factor which can be used to guide 

interpretation and symptom monitoring. We also found that individuals receiving residential 

treatment tended to fall into one of three distinct groups based on their CES-D scores, and that 

their scores (and subsequent trajectories of scores over time) were differentially related to 

discharge status from residential substance use treatment programs. Several aspects of these 

findings warrant further discussion. 

The measurement structure of the CES-D found within this study is similar, in some 

ways, to previous work (e.g., Carleton et al., 2013; Thomas & Brantley, 2006) in that it consists 

of three interpretable and clinically meaningful factors. However, its structure also differs 

significantly in terms of suggested content and a feasible second-order total score. In this study, 

we found a general depressogenic factor as well as a subordinate factor comprising most (70%) 

of the items, particularly those related to negative mood and somatic symptoms which comprise 
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a majority of the criteria for major depressive episodes (Criteria A1,A2, A3, A4, A5, and A6 for 

a depressive episode; APA, 2013), and two additional factors assessing positive affect and 

interpersonal concerns (Criteria B). While composed of all the reverse coded items of the CES-D 

(Items 4, 8, 12, and 16), the construct of positive affect is unsurprising and important given its 

distinctiveness from negative mood experiences (see Watson & Tellegen, 1985). Likewise, a 

factor (while only two items) assessing interpersonal difficulties is important given the role of 

interpersonal conflict and substance use (e.g., divorce rates, marital distress, and domestic 

violence; Collins et al., 2007; Mudar et al, 2001; Testa, 2004).  

Clinicians wishing to maximize their understanding of client experience would, therefore, 

likely benefit from incorporating the subscale scores identified within this study while exploring 

client depressive symptoms. Such recommendations should be considered tentative pending 

validation of the observed subscales until they demonstrate unique and incremental use. It should 

also be noted that while originally intended to measure depressive symptomology, the CES-D’s 

structure varies from the psychopathology literature surrounding depression. Specifically, the 

negative emotionality was the largest subscale factor identified in the CES-D and that content is 

a strong correlate of depression; however, depression is most associated with lower positive 

functioning and not negative emotions (Vanderlind et al., 2020). Thus, the four items of the 

second subscale in our factor analysis are most associated with contemporary understandings of 

depressive symptoms but is not the most broadly assessed on the CES-D (thus, reflecting less 

potential variation in scale scores). It is also important to note that while our focus was on the 

structure using the full 20-items of the CES-D, the structure and dominance in explained 

variance by the first factor suggests that an abbreviated form of the CES-D may also be 

appropriate for use in residential substance and useful for assessing Criteria A symptoms, 
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pending further validation in which it might establish similar predictive utility and construct 

validity.  

Another noteworthy finding about the CES-D in this population relates to the frequency 

of scores exceeding recommended clinical screening criteria and grouped patterns over time. It 

was expected that many individuals receiving residential substance use treatment would 

experience depressive symptoms and, indeed, most (~84%) met this criterion at the onset of their 

treatment. In contrast, at treatment discharge individuals were substantially less likely to meet 

the same criteria suggesting that over the course of treatment depression declines, with mean 

scores of those completing standard discharges being the lowest. Interestingly, those who 

discharged against medical recommendation were the least likely to meet screening criteria.  

However, analyses also suggest the feasibility, utility, and importance of a more nuanced 

interpretation of CES-D scores. Clinicians will likely see clients report their symptoms in one of 

three patterns (see Figure 2). These patterns of performance over time provide a way to 

benchmark client change relative to individuals experiencing a similar set of symptoms, 

providing a more appropriate basis for treatment planning. Individuals with high depressive 

symptoms have two distinct courses of symptom improvement, differentiated by a slow or rapid 

decline in symptom severity (Class 1 and 2, respectively). Those in the last class experience 

fewer depressive symptoms and quickly have scores below recommended screening criteria 

(Class 3). Likewise, these patterns of scores are associated with distinct types of outcomes in 

treatment. Thus, the early identification of those with an increased likelihood for poorer 

treatment is possible with the CES-D and treatment facilities may be able to use this information 

to guide intervention efforts and, ultimately, bolster rates of successful program completion. 

Accordingly, clinicians may wish to use information about different probable outcomes to adjust 
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treatment planning including efforts. Specifically, they may wish to temper client expectations 

about quick improvements in depression during the course of residential treatment when that is 

not as likely (Class 1) or to increase retention efforts for those who are the most likely to leave 

treatment against recommendation of care providers (Class 2).  

This study provides a large, multi-site analysis of the CES-D’s structural and predictive 

utility of treatment outcomes within residential substance use treatment facilities. However, this 

study should also be considered within the scope of its limitations. Although individuals 

endorsed substantive depressive symptomatology at a high rate on the CES-D, the patterns of 

depressive symptoms modeled within this paper do not represent individuals with bone fide 

depressive disorders. As such, it is possible that the patterns observed within this study may 

differ when examining those formally diagnosed with depression. Given the rate of co-

occurrence between depression and substance use, future examinations of those with formal 

depression diagnoses would be of benefit. It is also important to validate the three domains 

identified on the CES-D within this study using external criteria measures to ensure their unique 

contribution to understanding depressive symptomology. While subfactors appear clearly within 

factor analyses, the independent clinical utility of those scales remains unclear without external 

criterion validation and these measures were unavailable within this study. Invariance testing 

across gender and ethnicity is also an important next step for this proposed structure.  

Likewise, studies that incorporate information about substance use patterns prior to 

treatment and cravings during treatment into models examining depression in residential 

treatment facilities would help further elucidate these relationships. It would also be useful to 

evaluate how treatment facility services provided to clients may moderate client outcomes. For 

instance, do residential services that provide extensive therapy services have a more frequent 
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representation within one of the observed latent growth classes identified in this study? 

Examining outcome metrics beyond discharge status is also important, as is exploring the impact 

of different treatment components (e.g., regularity and type of services received during 

residential treatment). Lastly, our analyses were restricted to only those individuals who initiated 

a 30-day residential treatment for a substance use disorder, thus there should be some caution 

with the generalizability of results beyond similar populations until these results are replicated in 

other populations. We also did not examine length of stay, but rather intended duration of 

treatment. It would be useful to examine not just selected stay but actual duration as an important 

outcome metric associated with growth curve modeling. 

5.1 Conclusions 

Despite these limitations, this study lends support for the use of the CES-D as a useful 

measure of depressive symptoms in residential substance use settings. The current study supports 

a three-factor structure of the CES-D with additional utility to using subscales of each factor to 

gain a more nuanced understanding of specific aspects of client symptomology. Further, the 

current study also demonstrated three unique trajectories in depressive symptomology that are 

uniquely associated with client discharge status. Specifically, and unsurprisingly, across all three 

trajectories, a normal discharge was the most likely outcome (83.38% to 90.43%). However, for 

those with high CES-D scores and demonstrating slow or rapid improvement (Classes 1 and 2), 

they demonstrated increased likelihood (10.07% to 11.97%) of an administrative discharge. 

Finally, those with high scores demonstrating slow improvement overtime (Class 1) 

demonstrated the highest likelihood (6.54%) of discharging themselves against provider 

recommendations. This information can and should be used to inform treatment planning 
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Table 1.   
Participant Demographics   

Descriptive Characteristic % N 
Gender   

Men  62.9% 3615 
Women  36.9% 2124 

System Missing 0.2% 11 
Ethnicity    

White  88.5% 5087 
African American  4.7% 268 

Asian  0.6% 33 
American Indian/Alaskan Native 1.2% 68 

Other  5.1% 291 
Missing System  0.1% 3 

Drug of Choice   
Alcohol 48.9% 2811 

Benzodiazepine 3.1% 179 
Stimulants 19.0% 1091 

Heroin 14.1% 809 
Marijuana 3.1% 181 

Opiods 11.8% 679 
Recommended Duration of Stay   

1 to 29 days 1.9% 107 
30 to 59 days 96.4% 5542 
60 to 89 days 0.2% 11 

90 days 1.5% 89 
System Missing 0.0% 1 

Drug/Alcohol Use by Family Member/Partner   
Yes 8.9% 509 
No 67.1% 3861 

System Missing 24.0% 1380 
Believe drinking or drug use is negatively physical 
health?   

Yes 8.9% 509 
No 67.1% 3861 

System Missing 24.0% 1380 
 



Table 2.         
Factor Structure of the CES-D in EFA and CFA analyses       
    EFA     CFA   

Item # Item Content Summary Factor 1 Factor 2 Factor 3   Factor 1 Factor 2 Factor 3 
1 Bothered by things .48 .15 .20  .56   
2 Did not feel like eating .40 .20 .09  .49   
3 Could not shake the blues .59 .35 .16  .73   
4 Felt as good as others .25 .49 .24   .66  
5 Trouble concentrating .52 .17 .18  .58   
6 Felt depressed .65 .39 .19  .84   
7 Everything takes effort .53 .15 .11  .54   
8 Felt hopeful .26 .61 .13   .73  
9 Thought life was a failure .49 .37 .27  .72   
10 Felt fearful .53 .25 .26  .68   
11 Restless sleep .45 .20 .12  .52   
12 Was happy .29 .74 .12   .84  
13 Talked less .42 .20 .15  .51   
14 Felt lonely .58 .36 .29  .77   
15 People were unfriendly .26 .13 .53    .72 
16 Enjoyed life .28 .76 .15   .85  
17 Crying spells .49 .16 .25  .57   
18 Felt sad .66 .38 .27  .85   
19 Others disliked me .31 .26 .82    .94 
20 Cannot get going .57 .31 .26   .72     

S-O - - - -   .99 .78 .73 
M 21.96 5.95 1.95  22.25 6.08 1.93 
SD 9.20 3.19 1.71  8.95 3.13 1.72 
α 0.90 0.81 0.70  0.89 0.80 0.72 

Eigenvalues 8.12 1.30 1.05  - - - 
Portion of Variance Explained 40.6% 6.5% 5.3%   - - - 

Note. EFA = Exploratory Factor Analysis. CFA = Confirmatory Factor Analysis. Bolded values in the EFA represent the highest 
loading. S-O = Second-orrder general factor. α = Coefficient Alpha. M = Mean. SD = Standard Deviation. 



 



Table 3.     
Latent Class Growth Analysis of Depressive Symptoms (n = 5,750)   
Fit Statistics 2-Class 3-Class 4-Class 5-Class 
LL (No. 
Parameters) -84,448.16 (11) -83,145.37 (14) -82,722.44 (17) -82,471.52 (20) 

LLΔ - 1,302.79 422.93 250.92 
Entropy .75 .74 .69 .67 
AIC 168,918.32 166,318.73 165,478.89 164,983.04 
BIC 168,991.55 166,411.93 165,592.06 165,116.18 
SSABIC 168,956.59 166,367.44 165,538.04 165,052.63 
Adj. LMR (p) 7,165.52 (<.001) 2,508.98 (<.001) 814.48 (<.001) 483.24 (.02) 
BLRT (p) 7,441.43 (<.001) 2,605.59 (<.001) 845.85 (<.001)* 501.85 (<.001)* 
Model Result     

C1 n = 3,568 (62.1%) n = 742 (12.9%) n = 2,000 (34.8%) n = 1,095 (19.0%) 
S -4.3 -1.6 -5.1 -3.09 
I 26.8 43.9 -35.9 42.08 

C2 n = 2,182 (37.9%) n = 2,427 (42.2%) n = 1,344 (23.4%) n = 281 (4.9%) 
S -3.1 -4.3 -3.1 -0.3 
I 41.5 37.9 39.8 45.2 

C3 - n = 2,581 (44.9%) n = 2,044 (35.5%) n = 1,123 (19.5%) 
S - -4.2 -3.8 -7.6 
I - 23.6 21.1 44.1 

C4 - - n = 362 (6.3%) n = 2,267 (39.4%) 
S - - -.6 -3.8 
I - - 45.1 21.4 

C5 - - - n = 985 (17.1%) 
S - - - -2.1 
I - - - 28.8 

Note. LL = Log-Likelihood with Number of freed (estimated) parameters. LLΔ = change in Log-Likelihood value 
between preceding model. BIC = Bayesian Information Criteria. SSABIC = Sample Size Adjusted BIC. LMR = Lo-
Mendell-Rubin Likelihood Ratio Test. Adju.LMR = Adjusted LMR. BLRT = Bootstrap Likelihood Ratio Test. * = p-
value may not be trustworthy due to problems with replications and reflect local maxima. p = p-value. C1-C5 = 
Extracted Class number. S = Slope. I = Intercept. 

 



Table 4 
Models Tested to Specify the Depression Growth Structure across the Three Classes when 
Including Treatment Discharge Outcome Type 

Model Model Addition BIC ΔBIC 
Evidence 

Against Null Decision 
1 No Effect of Time 171368.94 0.00 NA NA 
2 Linear Effect of Time 169899.45 1469.49 Very Strong Retain 
3 Quadratic Effect of Time 168865.30 1034.15 Very Strong Retain 
4 Freed Intercepts Within Class 168695.74 169.56 Very Strong Retain 

5 Freed Slopes Within Class1 168342.11 353.63 Very Strong Retain 
 



Table 5 
Omnibus Tests of Latent Mean Parameters Across the Three Classes 

Mean Parameter BIC ΔBIC Evidence Against Null df Overall 
Wald Z 

Overall 
Wald p 

Unconstrained (H0) 168241.602 NA NA 0 NA NA 
Intercepts 168695.979 454.377 Very Strong 2 994.37 < .001 
Linear slopes 168465.202 223.6 Very Strong 2 214.99 < .001 
Quadratic slopes 168416.544 174.942 Very Strong 2 75.38 < .001 
Discharge Outcome 1 v 3 
Probabilities 

168332.704 91.102 Very Strong 2 7.00 0.030 

Discharge Outcome 2 v 3 
Probabilities 

168337.95 96.348 Very Strong 2 10.93 0.004 

Discharge Outcome 1 v 3 & 
2 v 3 Combined Probabilities 

168339.847 98.245 Very Strong 4 24.69 < .001 

 

 



Table 6 
Treatment Discharge Outcome Type Class Probabilities 
Class Outcome Probability 95% CI 

1    
 ND 0.8338 (83.38%) [.809, .853] 

 AD 0.0654 (6.54%) [.052, .079] 
 APR 0.1007 (10.07%) [.080, .121] 

2    
 ND 0.8622 (86.22%) [.821, .888] 
 AD 0.0186 (1.86%) [.005, .032] 
 APR 0.1197 (11.97%) [.088, .149] 

3    
 ND 0.9043 (90.43%) [.904, .923] 
 AD 0.0196 (1.96%) [.008, .031] 

  APR 0.0757 (7.57%) [.055, .095] 
Note. ND = Normal Discharge, AD = Administrative Discharge, APR = Against provider 
recommendation 
  



Figure 1 
Observed and Expected CES-D Scores for the Three Classes of Individuals when Including 
Treatment Discharge Outcome Type from the Final Model Five  
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