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• Varying levels of cognitive impairment have 
been recognized in bipolar disorder (BPD), 
ranging from moderate to severe 
impairment across cognitive domains1

• The concept of cognitive reserve reflects 
the brain’s ability to minimize the effect of 
psychopathology on outcomes such as 
cognition2

• Education, occupation, leisure activities, 
and premorbid IQ are used as proxies of 
cognitive reserve, and predict psychosocial 
and cognitive functioning in BPD patients3

• Research indicates that lower educational 
attainment increases the risk of cognitive 
impairment in BPD patients4

• BPD patients with severe impairment across 
all cognitive domains are more likely to 
have lower premorbid IQ when compared 
to BPD patients with moderate or no 
cognitive impairment1

• Individuals with BPD and comorbid 
substance use disorder (SUD) have greater 
cognitive impairment compared to 
individuals with BPD only5

Background

Quantitative findings 

The goal of this preliminary analysis was 
to assess whether two common proxies 
of cognitive reserve, education and 
premorbid IQ, moderate the effect of 
drug abuse and alcohol use on cognitive 
performance. 

Participants
• Participants (n = 262) were affectively stable BPD 

outpatients aged 18-65 (50.4% female, 48.9% White, 
mean age = 44) who were not in a mood episode. They 
participated in a wider study examining the 
neurocognitive, clinical, and biological correlates of 
BPD.

Procedures
• Clinician Administered Measures:
• The Structured Clinical Interview for DSM Disorders 

(SCID) assessed lifetime history of SUD
• The Young Mania Rating Scale (YMRS) and Hamilton 

Depression Rating Scale (HDRS) assessed manic and 
depressive symptoms, respectively

• Self-Report Measures:
• The Drug Abuse Screen Test-10 (DAST) was used as 

an index of drug abuse problems over the past year
• Frequency of current alcohol use was assessed by 

one item on the Alcohol Use Disorders Identification 
Test (AUDIT). Note: this question did not measure 
alcohol use disorder 

• Neurocognitive Measures: 
• The MATRICS Consensus Cognitive Battery (MCCB) 

assessed performance on several cognitive domains
• The California Verbal Learning Test (CVLT) assessed 

performance on verbal learning
• The Wide Range Achievement Test in reading 

(WRAT) assessed premorbid IQ 
• Scores were normalized for age and sex

AUDIT Question 1 Groupings
• See Table 1 for frequency of drinking groups
• For the purposes of the analysis, we collapsed 

frequency of drinking into three groups and labelled 
them as “Never” (response 1), “Infrequent” (responses 
2 and 3), and ”Frequent (responses 4 and 5)

Analyses
• Multiple linear regressions were performed to assess 

the association between lifetime comorbid SUD, DAST 
scores, and frequency of drinking with seven cognitive 
domains
• Education and WRAT scores were included as 

separate moderators
• HDRS and YMRS scores were included as co-variates to 

control for depressive and manic symptomology  

Mixed Methods Design

Conclusion

Main effect models:
• Of the seven cognitive domains, DAST was only significantly associated with poorer verbal learning (p = .043, β = -.127)
• Lifetime comorbid SUD was significantly associated with poorer social cognition (p = .012, β = -.150) and marginally associated with 

poorer verbal learning (p = .073, β = -.114). No other associations were observed
• Relative to the “Never” drinking group, the “Infrequent” drinking group (≤4 times per month) had improved cognition in three 

domains - working memory (p = .020, β = .156), social cognition (p = .008, β = .178), and visual learning (p = .007, β = .180) 
• Relative to the “Never” drinking group, the “Frequent” drinking group had improved cognition in two domains - reasoning and 

problem solving (p = .022, β = .153) and visual learning (p = .045, β = .133). Of note, only 25% in this group had ≥4 drinks per week
Interaction models:
• Regression analyses revealed a significant interaction of WRAT score with comorbid SUD on verbal learning (p = .010, β = -.151, t = -

2.608; see Figure 1)
• There was a significant interaction of education with the AUDIT group on social cognition (“Infrequent” drinking group relative to 

“Never” drinking group: p = .040, β = -.780, t = -2.063, correlations partial = -.130; see Figure 2)

Study Aims

Quantitative Findings Conclusion
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Discussion:
• Drug abuse problems over the 

past year were linked to worse 
verbal learning performance and 
lifetime SUD was associated with 
poorer social cognition. 

• Infrequent alcohol consumption 
was associated with improved 
cognitive performance across 
some domains (i.e., working 
memory, social cognition, and 
visual learning), consistent with 
studies in which low to moderate 
alcohol consumption has been 
linked to a decreased risk of 
cognitive decline.6

• Despite evidence that SUD and 
educational attainment separately 
influence cognition among BPD 
patients2,3, education did not 
moderate the relationship 
between drug abuse and cognition 
in our sample.

• The positive impact of premorbid 
IQ on verbal learning was 
diminished among BPD patients 
with a history of SUD.

• The positive association between 
education and social cognition was 
less pronounced among 
“Infrequent” alcohol consumers as 
compared to participants who 
never consumed alcohol

Limitations:
• Reliance on self-report measures 

of current drug problems and 
alcohol use

• Small sample size in the 
”Frequent” drinking group

Figure 2.
Significant Interaction of Education with “Infrequent” Drinking 
Group Relative to “Never” Drinking Group on Social Cognition 

Figure 1.
Significant Interaction of WRAT with Lifetime Comorbid 
Substance Use Disorder Status on Verbal Learning

Table 1. 
Frequencies of Responses to AUDIT Question 1

Note. SUD = substance use disorder 
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