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Abstract. Background: Concurrent disorders involve overlapping mental health 
and substance use disorders, often associated with impaired insight, affecting 
treatment adherence and behavioural control. Previous studies have utilized self-
report measures of insight; however, objective assessments in this population are 
scarce. Methods: This study recruited 53 inpatients with concurrent disorders (41 
with a stimulant use disorder, 12 with other substance use disorders) from the Red 
Fish Healing Centre for Mental Health and Addiction and 38 controls (no history 
of substance use disorder or mental health disorder). Participant's insight was 
assessed using a probabilistic picture choice task and a self-report measure. 
Cognitive functions such as premorbid functioning, working memory, and pattern 
comparison were evaluated. Analyses included logistic regression and ANOVAs. 
Results: No significant differences in insight were noted between groups after 
controlling for working memory. Individuals with stimulant-specific disorders 
exhibited a preference for stimulant images over pleasant images, indicating an 
attentional bias. There was no significant correlation between self-report and 
behavioural insight measures, nor were there significant changes in insight over 
time. Conclusion: This study provides new insights into the interplay between 
cognitive deficits, attentional biases, and insight in individuals with concurrent 
disorders, underlining the challenges in measuring and improving insight within 
this group. Implications: The findings highlight the significant role of working 
memory in measuring insight. The persistent attentional bias toward stimulant cues 
in those with stimulant-specific disorders suggests the need for targeted 
interventions that address cognitive impairments. Future research should consider 
developing alternative insight assessment tools that are less dependent on the 
cognitive capacity to evaluate this population more effectively. 
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Introduction 

Concurrent disorders are the co-occurring diagnoses of mental 
health and substance use disorder. Approximately 25% of individuals with 
an anxiety disorder or major depressive disorder will have an overlapping 
substance use disorder in their lives. In comparison, 50% of individuals with 
bipolar disorder or schizophrenia will have a co-occurring substance use 
disorder (Khan, 2017). Furthermore, concurrent disorders are more 
common in treatment populations (Sliedrecht et al., 2019). They are 
associated with a higher risk for substance relapse, re-hospitalizations, and 
mortality when compared to individuals with a singular disorder diagnosis 
(Sliedrecht et al., 2019). The severity of mental health disorders appears to 
elevate the risk of developing substance use disorders and vice versa 
(Kavanagh et al., 2004). Research is increasingly exploring the complex 
interactions and common etiologies of these disorders. Currently, our 
understanding of concurrent disorders assumes overlapping yet separate 
disorder entities. A feature that has been identified as a critical player in 
health outcomes of both substance use and mental health is impaired insight 
(Moeller et al., 2010; Orfei et al., 2010). 

Impaired insight within substance use disorders and mental health 
disorders can be characterized by the failure to recognize the presence, 
severity, and development of social impairments and the impact of 
substance use on decision-making and compromised control of action 
(Moeller et al., 2010). Impaired insight has observed effects on drug-
seeking behaviours, behavioural control, and treatment outcomes, 
suggesting motivational processes may occur outside of someone's 
awareness (Goldstein et al., 2009). For instance, greater insight for those 
with substance use disorders is associated with better treatment adherence 
and maintaining abstinence (Raftery et al., 2020). Additionally, individuals 
with cocaine use disorder and impaired insight have more difficulties 
maintaining motivation during treatment (Castine et al., 2019) and have 
more severe cocaine use (Moeller et al., 2010).   

Within mental health disorders, clinically assessed impaired insight 
has been investigated in treatment outcomes (Belvederi Murri et al., 2016; 
Lysaker et al., 2022). For those with schizophrenia, impaired insight 
predicts poorer treatment adherence, therapeutic alliance, and higher 
symptom severity (Lysaker et al., 2018). Other studies suggest that having 
greater insight may increase the likelihood of cultural and self-
stigmatization, making an individual less inclined to access treatment 
(Belvederi Murri et al., 2016). These contrasting results highlight 
discrepancies in conceptualizing and operationalizing insight across studies 
and the need for consistent and accurate measures.  

So far, insight has been measured using self-reported 
questionnaires; a more objective behavioural measure is needed to 
overcome the apparent limitations of self-report measures (Goldstein et al., 
2007; Moeller et al., 2010). Moeller et al. (2010) developed an objective 
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behavioural measure of insight using a probabilistic choice task, which was 
validated in a population of individuals with cocaine and methamphetamine 
use disorders. We utilize this probabilistic choice task in tandem with self-
report measures to assess insight among inpatients with concurrent 
disorders compared to controls. To our understanding, this study is the first 
to evaluate insight within individuals with concurrent disorders. As such, 
our main research question is that individuals with a co-occurring stimulant 
use disorder and a diagnosis of a mental health disorder (stimulant-specific 
concurrent disorders) will show impaired insight into their stimulant use 
disorders. Given the lack of any previous research into the concurrent 
disorder population, we will further explore the following questions: 
whether individuals with stimulant-specific concurrent disorders will show 
a greater preference for stimulant-related pictures over other choices; 
whether there will be a lack of correlation between self-report 
questionnaires and the behavioural task; and whether insight will change 
over time. 
 

Materials and Methods 
Participants 

The sample comprises 53 individuals with concurrent disorders who 
were inpatients at the Red Fish Healing Centre for Mental Health and 
Addiction in Coquitlam, British Columbia, Canada and were diagnosed 
with a co-occurring mental health disorder and substance use disorder based 
on the international classifications and versions used to diagnose SUDs and 
mental disorders (Diagnostic and Statistical Manual of Mental Disorders, 
Fifth Edition or International Classification of Diseases-11). Of this sub-
sample, 41 individuals had a stimulant use disorder and a co-occurring 
mental health disorder, and 12 individuals had a substance use disorder 
(other than stimulant use disorder) and a co-occurring mental health 
disorder. Inclusion and exclusion criteria included understanding the 
purpose of the study, being 19 years or older, could speak and read in 
English, deemed safe to participate by the Patient Care Committee (i.e., they 
were currently stable in the facility and not at risk for violence), and would 
not be discharged within one month of enrollment. The inpatient sample 
was recruited by approaching eligible inpatients, as deemed by the Patient 
Care Committee or through word-of-mouth between inpatients. 

The sample also includes 38 controls with no current mental health 
or substance use disorder diagnoses, as identified through the Mini-
International Neuropsychiatric Interview (Sheehan et al., 1998) 
administered by a trained research assistant. Control participants were 
community volunteers recruited virtually through social media (Twitter and 
Instagram) posts, the University of British Columbia website postings, and 
Craigslist. Inclusion and exclusion criteria to deem controls eligible for 
participation were: 1) no history of head trauma (assessed using the Ohio 
State University TBI Identification Method; Corrigan & Bogner, 2007), and 
2) no current diagnosis of a mental health or substance use disorder.  
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Table 1 presents demographic information for all participants, split 
by group. Ethical approval was obtained from the University of British 
Columbia Clinical Research Ethics Board (H21-01451), the Red Fish 
Healing Centre for Mental Health and Addiction Research Committee, and 
the Data Access Committee. 

 

Table 1. Demographic, cognitive, and substance use characteristics by study group. 

 Stimulant-Specific 
Concurrent Disorder 

(n = 41) 

Non-Stimulant 
Concurrent Disorder 

(n = 12) 

Control 
(n = 38) 

 

 M SD n 
(%) 

M SD n 
(%) 

M SD n 
(%) 

P-value 

Age (years) 33.0 12.8 - 31.3 12.3 - 28.3 13.8 - .003 

Gender          .26 
Male - - 20 

(48.8%) 
- - 4 

(33.3%) 
- - 12 

(31.6%) 
 

Female - - 21 
(51.2%) 

- - 8 
(66.7%) 

- - 26 
(47.3%) 

 

Test of Premorbid 
Functioning 

35.3 12.9 - 30.9 12.3 - 45.7 14.8 - .001 

NIH Toolbox 
Working Memorya 

81.0 12.3 - 80.1 11.5 - 102.5 14.9 - < .001 

NIH Toolbox 
Pattern 
Comparison 

90.5 21.3 - 101.2 28.0 - 110.7 22.0 - .001 

aage-corrected 

 
Measures 
Insight Measures 

The probabilistic picture choice task has been previously validated 
across those who use cocaine and methamphetamine (Moeller et al., 2010) 
and is designed to measure stimulant use disorder-related insight. Detailed 
descriptions of the instructions for the task can be found in Moeller et al. 
(2010). One hundred and twenty coloured pictures (30 blank, 30 neutral, 30 
pleasant, and 30 stimulant-related) served as stimuli, selected from the 
International Affective Picture System (Lang et al., 1997). Stimulant-
related pictures were derived from previous tasks and included a variety of 
stimulant-related pictures such as pills, crystals, different types of powder 
and different modes of consumption (Dunning et al., 2011; Moeller et al., 
2012; Parvaz et al., 2017). The task asks participants to select the deck of 
pictures that they want to see more of. Participants are made aware that there 
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are no right or wrong answers. Participants who show correspondence 
between their subjective and objective picture choices are classified as 
having intact insight. Those who do not show correspondence between 
subjective and objective picture choices are classified as having impaired 
insight. This behavioural measure was assessed in all participants.  

The Substance Use Awareness And Insight Scale (SAS) assesses 
subjective illness awareness in individuals with substance use disorder 
(Kim et al., 2022). This seven-item measure addresses general illness 
awareness, symptom attribution, awareness of the need for treatment, and 
awareness of negative consequences. An average total score was derived 
from these items. This self-report measure was only assessed in participants 
with concurrent disorders (Table 2).  
 

Table 2. Time in treatment and diagnoses across stimulant-specific concurrent disorder 
and non-stimulant concurrent disorder.  

 Stimulant-Specific 
Concurrent Disorder 

(n = 41) 

Non-Stimulant 
Concurrent Disorder 

(n = 12) 

 

 M SD n 
(%) 

M SD n 
(%) 

P-value 

Days in Treatment at Baseline 54.2 50.2 - - - - .21 

Psychotic Spectrum Diagnosis - - 36 
(83.7%) 

- - 4 
(57.1%) 

.13 

Mood Disorder Diagnosis - - 15 
(34.9%) 

- - 5 
(71.4%) 

.10 

Personality Disorder Diagnosis - - 15 
(34.9%) 

- - 3 
(42.9%) 

.69 

Anxiety and Stress Disorder Diagnosis - - 17 
(39.5%) 

- - 4 
(57.1%) 

.43 

Alcohol Use Disorder Diagnosis - - 15 
(34.9%) 

- - 3 
(42.9%) 

.69 

Stimulant Use Disorder Diagnosis - - 41  
(100%) 

- - 0 
(0%) 

<.001 

Opioid Use Disorder Diagnosis - - 29 
(67.4%) 

- - 1 
(14.3%) 

.01 

Cannabis Use Disorder Diagnosis - - 23 
(53.5%) 

- - 3 
(42.9%) 

.70 

Tobacco Use Disorder Diagnosis - - 18 
(41.9%) 

- - 2 
(28.6%) 

.69 

 
Cognitive Measures 

The Test for Premorbid Functioning (TOPF) was developed to 
predict memory and intellectual performance (Reale-Caldwell et al., 2021; 
Wechsler, 2001, 2009). It is composed of 70 words that have irregular 
English pronunciations (Wechsler, 2009), and the number of correct 
pronunciations is scored.  
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The NIH-Toolbox List Sorting Working Memory Test (Weintraub 
et al., 2013) is part of the NIH-Toolbox Cognitive Battery (Gershon et al., 
2010) that acquires a measure of working memory. The task is to repeat the 
stimuli sequence verbally according to their size, calculating a total number 
of correct sequence repetitions. Within this study, the total score is age-
corrected.  

The NIH-Toolbox Pattern Comparison Processing Speed Test 
(Carlozzi et al., 2015) measures the construct of processing speed by 
assessing the amount of information that can be processed at one time. The 
task involves showing the participant a pair of stimuli side by side and 
asking if they are the same or not the same. Processing speed is measured 
by the number of items they answered correctly. All cognitive measures 
were assessed with all participants (Table 1). 
2.2.3 Treatment- and Medical-Related Measures for Inpatient Participants 

Diagnosis for inpatient participants was obtained through medical 
charts, as evident in Table 2. Given the complexity and heterogeneity in 
diagnosing psychiatric disorders, this study used broad diagnosis categories 
within the analysis, including psychotic spectrum disorders (schizophrenia, 
schizoaffective disorder, psychotic disorder, and substance-induced 
psychotic disorder), mood disorders (depression, bipolar disorder, and 
substance-induced mood disorder), anxiety/stress-related disorders 
(generalized anxiety disorder, obsessive-compulsive disorder, and post-
traumatic stress disorder), and neurodevelopmental disorders (fetal alcohol 
syndrome and attention-deficit hyperactivity disorder). Substance use 
disorders are characterized by the particular substance. 

Inpatient participants' days in treatment at baseline were obtained by 
calculating the difference in the session date by the date of admission (Table 
2). 
 
Procedures 

For the control group, once the participant had expressed interest, the 
research staff fully described the study, and written informed consent was 
obtained before initiating any study-related procedures. The control group 
was screened to ensure there was no history of substance use disorder and 
no history of psychiatric disorder using the Mini International 
Neuropsychiatric Interview Screener (Sheehan et al., 1998). History of head 
injury was also screened using the Ohio State University TBI Identification 
Method (Corrigan & Bogner, 2007). Control participants completed 
baseline assessments during the first session, including cognition 
assessments and demographics. The participant then completed the 
probabilistic choice task, which takes approximately five minutes. 
Approximately three months later, the control group completed the 
probabilistic choice task again.  

For the concurrent disorders sample, after expressing interest in the 
study, research staff fully described the study and obtained written informed 
consent before initiating any study-related procedures. After written 
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consent was obtained, participants were screened for eligibility. At baseline, 
participants completed assessments for cognition and insight. 
Approximately three months after baseline assessments, the participants 
completed the probabilistic choice task and the self-report insight measure.   

All participants received remuneration in the form of a $10 gift card 
following each session, regardless of completion.  
Statistical Analysis 

Statistical analyses were performed using SPSS for Mac 28.0.1.1 
(SPSS Science, Chicago, Illinois, USA). Data was screened for missing 
data, outliers, normality, and homogeneity for each variable of interest. 
Outliers were brought into range. If normality was validated, 
transformations were conducted but only retained if it significantly changed 
the analysis outcome. If there was heterogeneity in variances, bootstrapped 
bias-corrected 95% confidence intervals and robust parameter estimates 
were used to compensate. Adjusted post-hoc comparisons were also 
integrated by analyzing the Games-Howell test for unequal variances.  

Fisher's exact tests or one-way ANOVAs were used to identify 
group differences between demographics and cognitive variables. To 
determine within-group differences within the inpatient participants, Mann-
Whitney U tests were used to analyze baseline days in treatment, and 
Fisher's exact test was used to analyze differences in diagnoses between the 
concurrent disorder groups.  

To address our main research question, a multinominal logistic 
regression was used to compare the occurrence of impaired or intact insight 
between groups (stimulant-specific concurrent disorders, non-stimulant use 
disorder-specific concurrent disorders, and controls). For the first 
exploratory research question, two one-way ANOVAs were used to 
determine if stimulant-specific concurrent disorders showed a greater 
preference for stimulant-related pictures over neutral pictures and positive 
pictures compared to non-stimulant-specific concurrent disorders and 
controls. For the second exploratory research question, three Pearson 
correlations were used to identify the relationship between the SAS and the 
degree of insight obtained from the probabilistic choice task across groups. 
For the third exploratory research question, a Fisher's exact test was used to 
determine whether a change in insight occurred across groups from baseline 
to the second time point. A p-value of 0.05 was set for the level of statistical 
significance.  

Results 
Missing Data 

At the second time point, 34 participants with concurrent disorders 
(56.7%) and 12 controls (30%) data were missing. Although, there was no 
significant relationship between baseline insight and missing data at the 
second time point (p = .34).  
Participants 

As described in Table 1, there was a significant difference in age 
between the groups (F(2, 88) = 6.37,  p = .003), where the stimulant-specific 
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concurrent disorder group had a greater mean age compared to the control 
group (BCa 95% CI [-14.8, -3.9], p = .002). No significant differences were 
found in age between the non-stimulant concurrent disorder group and the 
control or the stimulant-specific concurrent disorder groups (p > .5). With 
regards to gender, there were no significant differences in male or female 
frequencies across groups (p = .26). For cognitive measures, all three 
measures were significantly different across groups (TOPF: F(2, 81) = 7.47, 
p = .001; Working Memory: F(2, 77) = 25.63, p < .001; Pattern Comparison: 
F(2, 78) = 7.27, p = .001). Post-hoc comparisons revealed that the TOPF 
showed significant differences between the control group and both 
concurrent disorder groups (stimulant: BCa 95% CI [3.4, 16.8], p = .005; 
non-stimulant: BCa 95% CI [5.8, 24.5], p = .01), where the controls had 
greater premorbid functioning. There were no significant differences 
between the concurrent disorder groups for premorbid functioning (p = 1). 
For working memory, post-hoc comparisons revealed significant 
differences between the control group and both concurrent disorder groups 
(stimulant: BCa 95% CI [15.0, 28.0], p < .001; non-stimulant: BCa 95% CI 
[13.3, 31.6],  p = .001), where the controls had greater working memory. 
There were no significant differences between the concurrent disorder 
groups for working memory (p = .98). With regards to pattern comparison, 
post-hoc comparisons revealed only a significant difference between the 
control group and the stimulant-specific concurrent disorder group (BCa 
95% CI [10.4, 30.7], p < .001), where the control group had significantly 
higher pattern comparison scores. However, no other significant differences 
were observed between the control and non-stimulant concurrent disorder 
groups (p = .63) or between the concurrent disorder groups (p = .55). 

As described in Table 2, there were no significant differences in the 
concurrent disorder group's time in treatment at baseline (p = .21). 
Additionally, the only diagnostic difference between the groups was for 
stimulant use disorder (p < .001). All other diagnoses were not significantly 
different between the groups (all p’s> .05).  
3.3 Baseline Insight and Picture Choice 

A logistic regression was performed to identify the effects of group 
(control, stimulant-specific concurrent disorder, and non-stimulant 
concurrent disorders) on the likelihood of impaired or intact insight. The 
first step initially added TOPF, working memory, and pattern comparison 
to the model. However, working memory was the only cognitive variable 
contributing to the model and remained at the first step of the final model 
to control for the effect of working memory on insight. The logistic 
regression model was statistically significant, 𝑥!(3, N = 1000) = 8.84, p = 
.03. The model explained 15.3% (Nagelkerke R2) of the variance in insight 
and correctly classified 64.0% of cases. Larger working memory was more 
likely to have intact insight (B = .04, BCa 95%CI [.02, .08]), though after 
controlling for working memory, the participant groups were no longer 
associated with changes in insight (all p's> .05; see Table 3). 
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Table 3. Logistic regression identifying the effects of group (control, stimulant-specific 
concurrent disorder, and non-stimulant concurrent disorders) on the likelihood of impaired or 
intact insight, controlling for working memory. 

  Bootstrapped 

Variable B BCa 95% CI p-value 

Step One    

Working Memory 0.04 0.02, 0.08 .003 

Step Two    

Working Memory 0.03 -0.01, 0.09 .08 

Control Group -2.28 -6.78, 4.84 .16 

Stimulant-Specific 
Concurrent Disorder 

0.14 -1.66, 14.23 .78 

Non-Stimulant-Specific 
Concurrent Disorder 

-0.37 -6.76, 0.41 .35 

 

For the first exploratory research question, two one-way ANOVAs 
were performed to determine if stimulant-specific concurrent disorders will 
show a greater preference for stimulant-related pictures over neutral 
pictures and positive pictures compared to non-stimulant concurrent 
disorders and controls. The model was statistically significant for 
differences in choosing stimulant-related pictures over neutral pictures 
between groups, F(2, 84) = 4.01, p = .02. Post-hoc Games-Howell 
comparisons indicated a significant difference between control and non-
stimulant concurrent disorder (BCa 95%CI [-14.2, -2.6], p = .03), where 
non-stimulant concurrent disorder chose more stimulant-related pictures 
than neutral pictures (M = 2.42, SD = 9.17) compared to controls (M = -
6.16, SD = 7.83). There was no significant difference between control and 
stimulant-specific concurrent disorder (M = -2.61, SD = 10.82) or between 
the concurrent disorder groups themselves (all p's> .05; see Figure 1).  
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Figure 1. Mean differences in choosing stimulant-related pictures over neutral 
pictures across three groups: control, non-stimulant concurrent disorder (CD), and 
stimulant-specific CD. A significant difference between the control and non-
stimulant CD group is evident with the non-stimulant CD group selecting more 
stimulant-related pictures than neutral pictures compared to controls. Asterisks (*) 
indicate significant differences less than .05. 

 

For choosing stimulant-related pictures over positive pictures, the 
model was statistically significant, F(2, 84) = 4.23, p = .02. Post-hoc 
Games-Howell comparisons indicated a significant difference between 
control and stimulant-specific concurrent disorder (BCa 95%CI [-9.03, -
2.00], p = .008), where those with stimulant-specific concurrent disorder 
choose more stimulant-related pictures over positive pictures (M = -2.89, 
SD = 9.11) compared to controls (M = -8.46, SD = 6.32). No significant 
difference was observed between controls and those with non-stimulant 
concurrent disorder (M = -4.92, SD = 10.88) or between the concurrent 
disorder groups themselves (all p's > .05; see Figure 2). 
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Figure 2. Mean differences in choosing stimulant-related pictures over positive 
pictures across three groups: control, non-stimulant concurrent disorder (CD), and 
stimulant-specific CD. A significant difference between the control and stimulant 
CD group is evident with the control group selecting more positive pictures than 
stimulant-related pictures compared to controls. Asterisks (**) indicate significant 
differences less than .01. 

 

Self-Reported Insight and Degree of Behavioural Insight 
 Three Pearson correlations were performed for the second 
exploratory research question to identify the relationship between the SAS 
and the degree of insight obtained from the probabilistic choice task across 
groups. There were no significant correlations between SAS and the degree 
of insight for all three groups (all p's > .05).  
3.5 Change in Insight 

For the third exploratory research question, a Fisher's exact test was 
performed to identify whether a change in insight from baseline to the 
second time point occurs across groups. There were no significant 
differences between groups and changes in insight (p = .14). 
  

Discussion 
This study is the first to explore the relationship between insight and 

concurrent disorders, particularly those with stimulant-specific co-
occurring diagnoses. Our findings revealed several key insights into the 
complex interplay between cognitive deficits, substance use, and insight. 

With regard to our research questions, our results indicated that 
when controlling for working memory, no significant differences in insight 
were observed across the three groups. This finding suggests that working 
memory capacity plays a critical role in the behavioural task used to 
measure insight, potentially mediating the relationship between cognitive 
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function and substance use behaviours. Cognitive deficits, like impairments 
in working memory, are highly prevalent in both substance use disorders 
(Bruijnen et al., 2019) and mental health disorders (McCleery & 
Nuechterlein, 2019)and have been identified as a factor in treatment 
outcomes. Thus, these deficits could interfere with performance on the task, 
as our findings suggest that beyond disorder diagnosis, it is the working 
memory, and potentially the ability to remember what pictures were chosen, 
that is being measured. While this task has demonstrated insight in a 
population with cocaine use disorder while controlling for cognitive deficits 
(Moeller et al., 2010), there may be a limitation to the task's effectiveness 
in cognitively impaired populations (Maracic & Moeller, 2021), such as 
those with concurrent disorders. This finding raises important questions 
about the validity of using behavioural tasks that rely on cognitive function, 
such as working memory, to assess insight in individuals with concurrent 
disorders. It may be necessary to develop alternative measures less 
dependent on cognitive capacity or to consider the influence of cognitive 
deficits when interpreting task performance in this population. 

With regard to our exploratory aims, we identified that individuals 
with stimulant-specific concurrent disorders were significantly more likely 
to choose stimulant-related photos over pleasant photos compared to 
controls. This preference suggests a potential attentional bias and implicit 
cognitive processes selective towards stimulant-related stimuli, a 
phenomenon that has been widely observed in addiction research. 
According to the incentive salience theory, this bias may reflect the 
heightened motivational significance or "salience" that these individuals 
assign to drug-related cues, driven by underlying neural mechanisms that 
prioritize the pursuit of drug-related rewards (Robinson & Berridge, 2003; 
Field & Cox, 2008). Interestingly, this finding may not directly reflect 
impaired insight but rather a manifestation of the core features of addiction, 
such as incentive salience and attentional bias. Repeated exposure to 
stimulants can lead to sensitization of the mesolimbic dopamine system, 
which amplifies the motivational "wanting" for drug-related cues, even if 
the actual pleasure derived from the drug ("liking") does not increase 
(Robinson & Berridge, 2024). This process is what drives individuals to pay 
more attention to and pursue drug-related stimuli with greater intensity, 
even in the absence of conscious desire or enjoyment (Robinson & 
Berridge, 2024). As a consequence, individuals with stimulant-specific 
concurrent disorders might be more focused on stimulant-related cues over 
pleasant cues. This attentional capture, driven by the heightened salience of 
drug cues, contributes to ongoing difficulties in maintaining abstinence 
(Robinson & Berridge, 2024). 

This study also identified that individuals with non-stimulant-
specific concurrent disorders were more likely to choose stimulant-related 
photos over neutral ones compared to controls. However, no difference was 
found between controls and those with stimulant-specific concurrent 
disorders or between the two concurrent disorder groups. This preference 
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could be explained by enhanced novelty-seeking, where individuals are 
drawn to novel or unusual stimuli, a tendency that is often heightened in 
those with substance use disorders and psychiatric disorders (Zuckerman, 
1994). Moreover, some of these individuals may have a history of stimulant 
use that was not formally diagnosed at intake, influencing their response to 
stimulant-related cues despite the absence of a current stimulant-specific 
diagnosis. This could suggest that prior exposure to stimulants creates a 
lasting attentional bias towards drug-related stimuli, even in the absence of 
ongoing use or treatment specific to stimulant disorders (Boileau et al., 
2006). 

To identify whether insight changes over time, we compared two 
time points and found no change in insight in any of the groups. There is 
evidence that insight is modifiable, but some research suggests that there is 
critical time periods involved (Slepecky et al., 2018). While we did not find 
a change over time, this may support different theoretical components of 
insight, suggesting that insight holds both trait and state characteristics 
(Wiffen et al., 2010). Within concurrent disorders, trait insight may be more 
prevalent and is independent of substance use and treatment state, in 
contrast to a state aspect, which is context dependent. Additionally, our 
study population was assessed after initial inpatient stabilization and thus 
may have undergone an initial period of developing some insight, as 
suggested by Slepecky et al. (2018).    

With that, our findings should be considered alongside their 
limitations. A limitation of this study is the relatively small sample size, 
specifically within the non-stimulant-specific concurrent disorder group. 
This limits the statistical power and generalizability of the findings. The 
heterogeneity within the concurrent disorders group, encompassing a wide 
range of mental health diagnoses, further complicates the interpretation of 
results, as different psychiatric disorders may variably impact insight and 
cognitive function. Moreover, the inpatient treatment environment could 
influence insight over time, potentially confounding the interpretation of 
baseline and follow-up measures. The study also faces challenges with 
substantial missing data at the second time point, particularly among 
participants with concurrent disorders, which could introduce bias if the 
attrition is related to the participants' characteristics. Additionally, the lack 
of control over participants’ substance use during the study period may 
introduce further variability, affecting cognitive function and insight. 
Finally, relying on a single behavioural task to assess insight might not 
capture the multifaceted nature of insight, potentially overlooking other 
significant aspects relevant to this population. Addressing these limitations 
is crucial for refining future research and improving the assessment of 
insight in individuals with concurrent disorders. 

Future research should further explore the mechanisms underlying 
the observed relationships between cognitive function, attentional bias, and 
insight in individuals with concurrent disorders. Longitudinal studies could 
help clarify whether improvements in cognitive function lead to better 
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insight and whether such improvements translate into more effective 
substance use treatment outcomes. 
 

Implications 
In summary, our study is the first to look at insight measured as 

recognition of behavioural preference of drug-related pictures in a 
population of individuals with co-occurring substance use disorders and 
mental health disorders. Those with concurrent disorders have a pronounced 
preference for pictures associated with stimulant cues, which did not change 
over time, suggesting that within the population tested, this may be a 
persistent condition. This study provides new insights into the complex 
interactions between cognitive deficits, substance use, and insight among 
individuals with concurrent disorders. While the findings underscore the 
challenges of measuring insight in this population, they also point to 
potential avenues for enhancing treatment for those with concurrent 
disorders, such as attentional bias modification, to reduce cue-reactivity. 
Additionally, given the role of working memory in insight, cognitive 
remediation therapies may help improve decision-making and substance use 
regulation. Future research should explore integrating cognitive 
interventions with psychosocial treatments to enhance outcomes for this 
population. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Funding  



The Journal of Concurrent Disorders, 2025   www.cdspress.ca 
 

The Journal of Concurrent Disorders, 2025 
 

26 

Funding for this study was provided by Health Canada Grant F18-
02606 and British Columbia Mental Health Foundation Grant. Neither 
agency had any role in the study design, collection, analysis or interpretation 
of the data, writing the manuscript, or the decision to submit the paper for 
publication. All authors indicate that they do not have a financial 
relationship with this organization.  
 
Availability of data and material 
Data will be made available upon reasonable request. 

 
Conflict of Interest 
None declared. 

 
Author’s Contributions  
Tanisse Epp: Conceptualization, Methodology, Formal Analysis, 
Investigation, Data Curation, Writing – Original Draft, Writing – Review & 
Editing, Visualization, Project Administration; Karling Luciani: Data 
Curation, Writing – Original Draft, Writing – Review & Editing, 
Visualization; Alyssa Turcott: Investigation, Data Curation, Writing – 
Original Draft, Writing – Review & Editing, Visualization, Project 
Administration; Keenan Klassen: Conceptualization, Methodology, 
Writing – Original Draft, Writing – Review & Editing; Christian Schütz: 
Conceptualization, Methodology, Resources, Data Curation, Writing – 
Original Draft, Writing – Review & Editing, Supervision, Project 
Administration, Funding acquisition.  

 
Ethics Approval  

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

 
Acknowledgment 

The authors would like to acknowledge the volunteer research 
assistants who helped collect data for this study: Achint Lail, Anesha Lehal, 
Alyssa Turcott, Curtis Holt-Robinson, Chaehyeon Lee, Kaycee Realina, 
Noor Hussain Ramadhan, and Shayan Soleymani. Additionally, our lab 
coordinators Laura Schmid and Sydney Penner of which this project would 
not be possible. 

 

 

 

 



The Journal of Concurrent Disorders, 2025   www.cdspress.ca 
 

The Journal of Concurrent Disorders, 2025 
 

27 

 

 

 

 

 

 

 

References 
Belvederi Murri, M., Amore, M., Calcagno, P., Respino, M., Marozzi, V., Masotti, M., Bugliani,  

M.,  Innamorati, M., Pompili, M., Galderisi, S., & Maj, M. (2016). The “Insight Paradox” 
in Schizophrenia: Magnitude, Moderators and Mediators of the Association Between 
Insight and Depression. Schizophrenia Bulletin, 42(5), 1225–1233. 
https://doi.org/10.1093/schbul/sbw040 

Boileau, I., Dagher, A., Leyton, M., Gunn, R. N., Baker, G. B., Diksic, M., & Benkelfat, C.  
(2006). Modeling sensitization to stimulants in humans: An [11C]raclopride/positron 
emission tomography study in healthy men. Archives of General Psychiatry, 63(12), 
1386–1395. https://doi.org/10.1001/archpsyc.63.12.1386 

Bruijnen, C. J. W. H., Dijkstra, B. A. G., Walvoort, S. J. W., Markus, W., VanDerNagel, J. E. L.,  
Kessels, R. P. C., & DE Jong, C. A. J. (2019). Prevalence of cognitive impairment in 
patients with substance use disorder. Drug and Alcohol Review, 38(4), 435–442. 
https://doi.org/10.1111/dar.12922 

Carlozzi, N. E., Beaumont, J. L., Tulsky, D. S., & Gershon, R. C. (2015). The NIH Toolbox  
Pattern Comparison Processing Speed Test: Normative Data. Archives of Clinical 
Neuropsychology, 30(5), 359–368. https://doi.org/10.1093/arclin/acv031 

Castine, B. R., Albein-Urios, N., Lozano-Rojas, O., Martinez-Gonzalez, J. M., Hohwy, J., &  
Verdejo-Garcia, A. (2019). Self-awareness deficits associated with lower treatment 
motivation in cocaine addiction. The American Journal of Drug and Alcohol Abuse, 
45(1), 108–114. https://doi.org/10.1080/00952990.2018.1511725 

Corrigan, J. D., & Bogner, J. (2007). Initial Reliability and Validity of the Ohio State University  
TBI Identification Method. The Journal of Head Trauma Rehabilitation, 22(6), 318–329. 
https://doi.org/10.1097/01.HTR.0000300227.67748.77 

Dunning, J. P., Parvaz, M. A., Hajcak, G., Maloney, T., Alia-Klein, N., Woicik, P. A., Telang,  
F., Wang, G.-J., Volkow, N. D., & Goldstein, R. Z. (2011). Motivated attention to 
cocaine and emotional cues in abstinent and current cocaine users—An ERP study. The 
European Journal of Neuroscience, 33(9), 1716–1723. https://doi.org/10.1111/j.1460-
9568.2011.07663.x 

Gershon, R. C., Cella, D., Fox, N. A., Havlik, R. J., Hendrie, H. C., & Wagster, M. V. (2010).  
Assessment of neurological and behavioural function: The NIH Toolbox. The Lancet. 
Neurology, 9(2), 138–139. https://doi.org/10.1016/S1474-4422(09)70335-7 

Goldstein, R. Z., Alia-Klein, N., Tomasi, D., Zhang, L., Cottone, L. A., Maloney, T., Telang, F.,  
Caparelli, E. C., Chang, L., Ernst, T., Samaras, D., Squires, N. K., & Volkow, N. D. 
(2007). Is decreased prefrontal cortical sensitivity to monetary reward associated with 



The Journal of Concurrent Disorders, 2025   www.cdspress.ca 
 

The Journal of Concurrent Disorders, 2025 
 

28 

impaired motivation and self-control in cocaine addiction? The American Journal of 
Psychiatry, 164(1), 43–51. https://doi.org/10.1176/ajp.2007.164.1.43 

Goldstein, R. Z., Craig, A. D. (Bud), Bechara, A., Garavan, H., Childress, A. R., Paulus, M. P.,  
& Volkow, N. D. (2009). The Neurocircuitry of Impaired Insight in Drug Addiction. 
Trends in Cognitive Sciences, 13(9), 372–380. https://doi.org/10.1016/j.tics.2009.06.004 

Kavanagh, D. J., Waghorn, G., Jenner, L., Chant, D. C., Carr, V., Evans, M., Herrman, H.,  
Jablensky, A., & McGrath, J. J. (2004). Demographic and clinical correlates of comorbid 
substance use disorders in psychosis: Multivariate analyses from an epidemiological 
sample. Schizophrenia Research, 66(2), 115–124. https://doi.org/10.1016/S0920-
9964(03)00130-0 
Khan, S. (2017). Concurrent mental and substance use disorders in Canada. Health 
Reports, 28(82). 

Kim, J., Kambari, Y., Taggar, A., Quilty, L. C., Selby, P., Caravaggio, F., Ueno, F., Torres, E.,  
Song, J., Pollock, B. G., Graff-Guerrero, A., & Gerretsen, P. (2022). A measure of 
subjective substance use disorder awareness – Substance Use Awareness and Insight 
Scale (SAS). Drug and Alcohol Dependence, 231, 109129. 
https://doi.org/10.1016/j.drugalcdep.2021.109129 

Lang, P. J., Bradley, M. M., & Cuthbert, B. N. (1997). International affective picture system  
(IAPS): Technical manual and affective ratings. NIMH Center for the Study of Emotion 
and Attention, 1(39–58), 3. 

Lysaker, P. H., Pattison, M. L., Leonhardt, B. L., Phelps, S., & Vohs, J. L. (2018). Insight in  
schizophrenia spectrum disorders: Relationship with behavior, mood and perceived 
quality of life, underlying causes and emerging treatments. World Psychiatry, 17(1), 12–
23. 

Lysaker, P. H., Weiden, P. J., Sun, X., O’Sullivan, A. K., & McEvoy, J. P. (2022). Impaired  
insight in schizophrenia: Impact on patient-reported and physician-reported outcome 
measures in a randomized controlled trial. BMC Psychiatry, 22, 574. 
https://doi.org/10.1186/s12888-022-04190-w 

Maracic, C. E., & Moeller, S. J. (2021). Neural and Behavioral Correlates of Impaired Insight  
and Self-awareness in Substance Use Disorder. Current Behavioral Neuroscience 
Reports, 8(4), 113–123. https://doi.org/10.1007/s40473-021-00240-x 

McCleery, A., & Nuechterlein, K. H. (2019). Cognitive impairment in psychotic illness:  
Prevalence, profile of impairment, developmental course, and treatment considerations. 
Dialogues in Clinical Neuroscience, 21(3), 239–248. 
https://doi.org/10.31887/DCNS.2019.21.3/amccleery 

Moeller, S. J., Hajcak, G., Parvaz, M. A., Dunning, J. P., Volkow, N. D., & Goldstein, R. Z.  
(2012). Psychophysiological prediction of choice: Relevance to insight and drug 
addiction. Brain, 135(11), 3481–3494. 

Moeller, S. J., Maloney, T., Parvaz, M. A., Alia-Klein, N., Woicik, P. A., Telang, F., Wang, G.- 
J., Volkow, N. D., & Goldstein, R. Z. (2010). Impaired insight in cocaine addiction: 
Laboratory evidence and effects on cocaine-seeking behaviour. Brain, 133(5), 1484–
1493. 

Orfei, M. D., Spoletini, I., Banfi, G., Caltagirone, C., & Spalletta, G. (2010). Neuropsychological  
correlates of cognitive insight in schizophrenia. Psychiatry Research, 178(1), 51–56. 
https://doi.org/10.1016/j.psychres.2009.05.013 

Parvaz, M. A., Moeller, S. J., Malaker, P., Sinha, R., Alia-Klein, N., & Goldstein, R. Z. (2017).  



The Journal of Concurrent Disorders, 2025   www.cdspress.ca 
 

The Journal of Concurrent Disorders, 2025 
 

29 

Abstinence reverses EEG-indexed attention bias between drug-related and pleasant 
stimuli in cocaine-addicted individuals. Journal of Psychiatry and Neuroscience, 42(2), 
78–86. https://doi.org/10.1503/jpn.150358 

Raftery, D., Kelly, P. J., Deane, F. P., Baker, A. L., Ingram, I., Goh, M. C. W., Lubman, D. I.,  
Carter, G., Turner, A., Dean, O. M., Sinclair, B. L., & McKetin, R. (2020). Insight in 
substance use disorder: A systematic review of the literature. Addictive Behaviors, 111, 
106549. https://doi.org/10.1016/j.addbeh.2020.106549 

Reale-Caldwell, A., Osborn, K. E., Soble, J. R., Kamper, J. E., Rum, R., & Schoenberg, M. R.  
(2021). Comparing the North American Adult Reading Test (NAART) and the Test of 
Premorbid Functioning (TOPF) to estimate premorbid Wechsler Adult Intelligence 
Scale—4th edition FSIQ in a clinical sample with epilepsy. Applied Neuropsychology: 
Adult, 28(5), 564–572. https://doi.org/10.1080/23279095.2019.1664547 

Robinson, T. E., & Berridge, K. C. (1993). The neural basis of drug craving: An incentive- 
sensitization theory of addiction. Brain Research. Brain Research Reviews, 18(3), 247–
291. https://doi.org/10.1016/0165-0173(93)90013-p 

Robinson, T. E., & Berridge, K. C. (2024). The Incentive-Sensitization Theory of Addiction 30  
Years On. https://doi.org/10.1146/annurev-psych-011624-024031 

Sheehan, D. V., Lecrubier, Y., Sheehan, K. H., Amorim, P., Janavs, J., Weiller, E., Hergueta, T.,  
Baker, R., & Dunbar, G. C. (1998). The Mini-International Neuropsychiatric Interview 
(MINI): The development and validation of a structured diagnostic psychiatric interview 
for DSM-IV and ICD-10. Journal of Clinical Psychiatry, 59(20), 22–33. 

Slepecky, M., Stanislav, V., Martinove, M., Kotianova, A., Kotian, M., Chupacova, M., Ryniak,  
J., Bętkowska-Korpała, B., Zatkova, M., & Latalova, K. (2018). Discrepancy between 
readiness to change, insight and motivation in alcohol-dependent inpatients. Neuro-
Endocrinology Letters, 39(2). 

Sliedrecht, W., de Waart, R., Witkiewitz, K., & Roozen, H. G. (2019). Alcohol use disorder  
relapse factors: A systematic review. Psychiatry Research, 278, 97–115. 
https://doi.org/10.1016/j.psychres.2019.05.038 

Wechsler, D. (2001). Wechsler Test of Adult Reading: WTAR. Psychological Corporation. 
Wechsler, D. (2009). Test of premorbid functioning. San Antonio, TX: The Psychological  

Corporation. 
Weintraub, S., Dikmen, S. S., Heaton, R. K., Tulsky, D. S., Zelazo, P. D., Bauer, P. J., Carlozzi,  

N. E., Slotkin, J., Blitz, D., & Wallner-Allen, K. (2013). Cognition assessment using the 
NIH Toolbox. Neurology, 80(11 Supplement 3), S54–S64. 

Wiffen, B. D. R., Rabinowitz, J., Lex, A., & David, A. S. (2010). Correlates, change and ‘state or  
trait’ properties of insight in schizophrenia. Schizophrenia Research, 122(1), 94–103. 
https://doi.org/10.1016/j.schres.2010.03.005 

Zuckerman, M. (1994). Behavioral expressions and biosocial bases of sensation seeking.  
Cambridge university press. 

 
 


