
https://researchportal.bath.ac.uk/en/studentTheses/9584abf1-ee98-44cb-afca-92eee46432d8


        

University of Bath

DOCTOR OF CLINICAL PSYCHOLOGY (DCLINPSY)

Doctorate in Clinical Psychology: Main Research Portfolio

1) The association between callous-unemotional traits and substance use in childhood
and adolescence: A systematic review and meta-analysis ; 2)  Structured Clinical
Management Problem-Solving Group: Evaluating the impact on client distress and
functional impairment and identifying areas for improvement ; 3) Punishment and
reward sensitivity as potential mechanisms explaining the relationship between
childhood callous-unemotional traits and adolescent substance use.
Sakki, Hanna

Award date:
2022

Awarding institution:
University of Bath

Link to publication

Alternative formats
If you require this document in an alternative format, please contact:
openaccess@bath.ac.uk

Copyright of this thesis rests with the author. Access is subject to the above licence, if given. If no licence is specified above,
original content in this thesis is licensed under the terms of the Creative Commons Attribution-NonCommercial 4.0
International (CC BY-NC-ND 4.0) Licence (https://creativecommons.org/licenses/by-nc-nd/4.0/). Any third-party copyright
material present remains the property of its respective owner(s) and is licensed under its existing terms.

Take down policy
If you consider content within Bath's Research Portal to be in breach of UK law, please contact: openaccess@bath.ac.uk with the details.
Your claim will be investigated and, where appropriate, the item will be removed from public view as soon as possible.

Download date: 27. Jul. 2022

https://researchportal.bath.ac.uk/en/studentTheses/9584abf1-ee98-44cb-afca-92eee46432d8




 2 

WORD COUNTS 

 

Literature Review Project (LRP) 7,278 

Service-Related Project (SRP) 4,967 

Main Research Project (MRP) 5,807 

Executive Summary 999 

Reflective Narrative 2,719 

Total word count 21,770 

 

  



 3 

Statement of COVID-19 Pandemic Impact on Research 

The main impact of the COVID-19 pandemic was on my service-related project, as data 

collection was ongoing at the start of the pandemic and only six of thirty clients had 

completed the therapy group that I was evaluating. The delivery of the group stopped for 

several months and once it restarted, it was moved to an online format, which was different 

to the standardised intervention and had not been trialled in services previously. This 

impacted heavily on client attendance and drop out as well as data collection of the outcome 

measures (none of which were returned after the online groups). In addition, I was unable to 

visit the service in person so had to rely on the service staff to scan in the module evaluation 

forms. Unfortunately, these were scanned one-sided and then shredded, so all the data for 

the originally planned qualitative content analysis of module feedback forms was lost. I also 

needed to wait an additional year for enough data to be collected. Consequently, there was a 

knock-on impact to the write-up schedule of my other research components.  In terms of my 

main research project, it was challenging to access some of the software needed for analysis 

remotely and there was a delay in the UK Data service releasing the sweep 7 (age 17) data 

of the Millennium Cohort Study. Furthermore, remote working has no doubt had a negative 

impact on my productivity and concentration in general.  
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identify areas for improving the content and delivery of the group. All clients invited to join 

the group between May 2019 and January 2020 were eligible to participate. A pre- and post-

intervention review was conducted using the CORE-Outcome Measure and Work and Social 

Adjustment Scale. Client ratings from idiosyncratic module evaluation forms were tabulated. 

Of the 26 clients invited to join, 24 completed baseline questionnaires. Eleven clients (42%) 

completed all modules, with 6 returning the post-intervention questionnaires. Module 

evaluation forms were completed by 4 to 17 clients. Preliminary evidence suggests that 

distress and functional impairment decreased for some clients over the course of the group. 

Results also indicate that clients understood the psychoeducational materials, used the skills 

they learned, found the facilitators respectful and would recommend the group to others. 

Comfort in the group ratings varied between clients. Recommendations are given from these 

results in relation to both the provision of the group and areas for further evaluation.  

Key words: Borderline personality disorder, emotionally unstable personality disorder, 

structured clinical management, problem-solving, psychoeducation, group intervention 

 

MRP: Punishment and reward sensitivity as potential mechanisms explaining the 
relationship between childhood callous-unemotional traits and adolescent substance 

use 

Childhood callous-unemotional (CU) traits are associated with a neurocognitive response 

style of high reward and low punishment sensitivity, which may make these children 

particularly vulnerable to substance misuse. However, the mechanisms explaining the link 

between CU traits and substance use are poorly understood. This study aimed to investigate 

the influences of reward and punishment sensitivity between childhood CU traits and 

adolescent substance use. Using data from the UK Millennium Cohort Study, mediation 

analyses were conducted to investigate the potential mediating effects of age 14 reward and 

punishment sensitivity on the relationships between age 11 CU traits and alcohol, cannabis, 

and other illicit drug use at age 17. Results found no direct effects of CU traits on substance 

use when accounting for gender, baseline alcohol use, poverty, emotional symptoms, 

conduct problems, hyperactivity, and verbal ability at age 11. However indirect effects of 

increased reward sensitivity on the relationship between CU traits and increased use were 

seen for alcohol, cannabis, and other drugs. There was a significant indirect effect of reduced 

punishment sensitivity on the relationship between CU traits and increased alcohol use, but 

not cannabis or other substance use. Findings suggest that reward and punishment sensitivity 
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may have independent effects on the decision-making processes contributing to adolescent 

substance use. Prevention and early intervention for substance use should consider 

modifying intervention strategies to fit the needs of older children and adolescents with a 

callous interpersonal style and a neurocognitive profile characterized by a high drive for 

rewards and low risk aversion.  

Key words: Callous-unemotional traits, alcohol, cannabis, drugs, reward sensitivity, 

punishment sensitivity 
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traits (Hillege et al., 2010). It contains an affective subscale assessing callousness, 

unemotionality and remorselessness, which some studies have found to have lower 

reliability and internal consistency than the other subscales or total score, but nevertheless 

are reportedly acceptable (Hillege et al., 2010; Poythress, Dembo, et al., 2006). To shorten 

the administration time of the YPI, a standard 18-item short form, covering the core 

characteristics has been developed and validated (Van Baardewijk et al., 2010). It shows 

high convergence to the original measure, good internal consistency, and correlates well with 

external criterion measures of conduct problems (Van Baardewijk et al., 2010). The 

Antisocial Process Screening Device (APSD, Frick & Hare, 2001) is a 20-item informant 

rating questionnaire, developed as a downward extension of the PCL-R to childhood, and 

also features a self-report version. It contains a 6-item CU subscale of which the informant-

report version shows adequate internal consistency (Wootton et al., 1997), but the self-report 

version of which reportedly has poor internal consistency (Poythress, Douglas, et al., 2006). 

Attempts at improving the self-report CU subscale have been made by dropping poor-

performing items (Goulter et al., 2018; Poythress, Douglas, et al., 2006; Vaughn, 2005), and 

one study recommends a 4-item subscale as a temporary solution to improve reliability 

(Poythress, Douglas, et al., 2006).  

The Inventory of Callous Unemotional Traits (ICU; Kimonis et al., 2008), a 24-item 

self-report questionnaire for 12-20-year-olds (also available as informant and pre-school 

versions), is a commonly used measure of CU traits. It was designed to expand on the CU 

items in the APSD and constructed as a single scale, but is now viewed as having a three-

factor bifactor structure, consisting of one overarching CU dimension and three subfactors: 

the Callous, Uncaring, and Unemotional subscales (Cardinale & Marsh, 2020). The total 

score has good external validity and internal consistency for the parent, teacher, and self-

report versions (Cardinale & Marsh, 2020). However, there is ongoing debate about whether 

the ICU subfactors are separable or should be considered as one overarching construct (Ray 

& Frick, 2020). In particular, the Unemotional subfactor shows poor internal consistency, 

construct validity and external validity (Cardinale & Marsh, 2020). Research validating 

shortened versions of the ICU (including 10, 11, 12, 13, 14 and 16-item versions) with 

improved psychometric properties tend to support a two-factor model (Callous and Uncaring 

factors) that often excludes most or all the Unemotional items (Cardinale & Marsh, 2020). 

However, it is possible that this two-factor structure reflects a method factor or differences 

in item severity, as all the Uncaring items are negatively worded (Ray, Frick, et al., 2016). 
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100% male participants (Mdn percentage female = 43%, IQR = 0 - 53.5%, positively skewed 

distribution). 

Eleven studies used the ICU (three using adapted versions and two reporting 

subscales separately), 11 studies used the YPI (three using adapted versions), seven studies 

used the APSD (three using adapted versions), three studies used the PCL:YV, and one study 

used the mCPS. Twenty-four studies used self-report CU trait measures, six used informant-

report measures (PCL:YV and mCPS were classed as informant-report), and three used both 

self- and informant-reports. Six studies reported only categorized CU traits and were not 

included in meta-analyses. A variety of measures were used to record SU. Twenty-eight 

studies reported cross-sectional analyses and five reported only longitudinal associations. 

 
Figure 1.1 

PRISMA Diagram 
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Table 1.1  

Study Sample Characteristics and Risk of Bias Assessment 

Cross-sectional correlations with original, validated CU trait measures 
Authors and year Sample type Country N % female Sample mean age 

at baseline (SD) 
CU traits measure 
and informant 

SU measure(s) and 
informant 

Risk of bias 
assessment 

Anderson et al., 
2018  

Community USA 753 42% 13.54 (0.58)*  APSD-CU subscale 
Parent-report* 

Alcohol: TAD-R alcohol 
Cannabis: TAD-R cannabis 
SU Composite: TAD-R (cigarette, 
cannabis, and alcohol misuse) 
Self-report questionnaire 

1 low 
2 low 
3 high 
4 low 
5 low 
6 low 

Chabrol et al., 
2010 
(Chabrol et al., 
2012)** 

Community  France 615  38% m = 16.8 (1.3) 
f = 17 (1.3) 

YPI-CU subscale 
Self-report 

Alcohol: 9-point ordinal scale 
frequency of use over 6 months 
Cannabis: 9-point ordinal scale 
frequency of use over 6 months 
Self-report questionnaire 

1 low 
2 unclear 
3 high 
4 low 
5 low 
6 low 

Charalampous et 
al., 2019  

Community Cyprus 334   57% 16.01 (0.72) YPI- CU subscale 
Self-report 

Alcohol: AUDIT hazardous 
alcohol use  
Self-report questionnaire  

1 low 
2 unclear 
3 high 
4 low 
5 low 
6 low 
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Colins et al., 2017   Forensic Belgium 95 100% 16.25 (1.07) APSD-CU subscale 
Self-report 

SU composite: MAYSI-2 
Alcohol/drug use scale  
Self-report questionnaire 

1 low 
2 low 
3 high 
4 low 
5 low 
6 low 

Hemphälä & 
Tengström, 2010 

Substance 
misuse 

Sweden 180 55% 16.80 (1.85) PCL: YV affective 
Trained 
psychologist 

Alcohol: K-SADS-PL/SCID 
Alcohol use disorder  
SU composite: K-SADS-PL/SCID 
Drug use disorder  
Self-report interview 

1 low 
2 unclear 
3 low 
4 low 
5 low 
6 low 

Hillege et al., 
2010 

Community  The 
Netherlands 

728 53% 15.60 (0.94) YPI- CU subscale 
Self-report 

Alcohol: SAU 
SU composite: DUDIT total score 
Self-report questionnaire 

1 low 
2 low 
3 high 
4 low 
5 unclear 
6 low 

Morgan et al., 
2014 

Forensic and 
community 

UK 125 0% 15.64 (1.24) YPI- CU subscale 
Self-report 

Alcohol: FAST 
Self-report questionnaire 

1 high 
2 low 
3 high 
4 unclear 
5 low 
6 low 
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Pechorro, Ray, et 
al., 2016 

Forensic Portugal 221 0% 16.75 (1.41) ICU total 
Self-report 

Alcohol: 5-point ordinal scale 
Cannabis: 5-point ordinal scale 
SU composite: Cocaine/heroin use, 
5-point ordinal scale 
Self-report questionnaire 

1 low 
2 low 
3 high 
4 low 
5 low 
6 low 

Shaffer et al., 
2016 

Community Canada 335  55% 13.07 (0.39) APSD-CU subscale 
Self-report 

SU composite: DAUTCS 
substance use over past month 
Self-report questionnaire 

1 low 
2 low 
3 high 
4 low 
5 low 
6 low 

Verschuere et al., 
2012 

Forensic The 
Netherlands 

57 0% 16.75 (1.68) mCPS 
Trained interviewer 

SU composite: SRDS selling and 
using alcohol/drugs subscale 
Self-report questionnaire 

1 low 
2 low 
3 high 
4 low 
5 low 
6 low 

Vincent et al., 
2018 

Forensic and 
clinical 

USA 40*** 0% 17.08 (1.27) PCL: YV affective 
Trained 
psychologist 

SU composite: MASI age of onset 
of regular use (heroin, cocaine, 
methamphetamine, cannabis, 
hallucinogens, and inhalants) 
Self-report questionnaire 

1 low 
2 low 
3 low 
4 low 
5 low 
6 low 
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Modified CU trait measures  

Authors and year Sample type Country N % female Sample mean age 
at baseline (SD) 

CU traits measure 
and informant 

SU measure(s) and 
informant 

Risk of bias 
assessment 

Gillen et al., 2016 High risk 
community 

USA 185 0% 16.74 (0.76) YPI-S (18 items) 
CU  
Self-report 

Alcohol: CRAFFT alcohol-related 
problems  
Cannabis: CRAFFT Marijuana-
related problems 
Self-report questionnaire 

1 low 
2 unclear 
3 high 
4 low 
5 low 
6 low 

Romero & 
Alonso, 2017 

Community Spain 910 52% 14.57 (1.57) ICU callousness 
subscale 
Self-report 

Alcohol: Frequency of 
alcohol/cannabis use in the past 
month, 6-point scale 
Cannabis: Frequency of cannabis 
use in the past month, 6-point scale 
Self-report questionnaire 

1 low 
2 unclear 
3 high 
4 low 
5 low 
6 low 

Vahl et al., 2014 Forensic The 
Netherlands 

365  0% 16.50 (range 12-
18) 

YPI-S (18 items) 
CU subscale 
Self-report 

SU composite: MAYSI-2 
Alcohol/drug use scale 
Self-report questionnaire 

1 low 
2 low 
3 high 
4 low 
5 low 
6 low 

Vaughn, 2005 
(Montgomery et 
al., 2013; Vaughn 
et al., 2008)** 

Forensic USA 723 13% 15.50 (1.23) Modified APSD-
CU subscale 
(including items 
3,12, and 18) 
Self-report, 
caregiver report 

SU composite: MAYSI-2 
Alcohol/drug use scale  
Self-report questionnaire 

1 low 
2 low 
3 high 
4 low 
5 low 
6 low 
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Boonmann et al., 
2020 

Community Switzerland 856 43% 17.18 (1.18) Modified YPI-CU 
subscale  
Self-report 

SU composite: MAYSI-2 
Alcohol/drug use scale 
Self-report questionnaire 

1 low 
2 unclear 
3 high 
4 low 
5 low 
6 low 

Hawes et al., 
2020 

Community USA 390 46% 15.40 (0.72) ICU-callousness 
subscale 
Self-report 

Alcohol: DUHQ frequency of 
alcohol use in past 6 months  
Cannabis: DUHQ frequency of 
cannabis use in past 6 months  
Self-report questionnaire 

1 low 
2 low 
3 high 
4 low 
5 low 
6 low  

Regression analyses  

Authors and year Sample type Country N % female Sample mean age 
at baseline (SD) 

CU traits measure 
and informant 

SU measure(s) and 
informant 

Risk of bias 
assessment 

Goulter et al., 
2018 

Forensic Australia 308 13% 17.00 (1.49) Modified APSD-
CU subscale 
(excluding items 3, 
and 17) 
Self-report 

Alcohol: K-SADS-PL alcohol use 
disorder 
SU composite: K-SADS-PL drug 
use disorder 
Self-report interview 

1 low 
2 low 
3 high 
4 low 
5 low 
6 low 

Thøgersen et al., 
2020 

Clinical  Norway 160 46% 14.73 (1.47) ICU-12 (modified) 
Self-, parent- and 
teacher report 

Alcohol: Dichotomous variable 
indicating problematic alcohol use 
based on a cut-off score of 5 or 
above on the total AUDIT score  
Self-report questionnaire 

1 low 
2 low 
3 low 
4 low 
5 low 
6 low 
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Longitudinal analyses only  
Authors and year Sample type Country N % female Sample mean age 

at baseline (SD) 
CU traits measure 
and informant 

SU measure(s) and 
informant 

Risk of bias 
assessment 

Andershed et al., 
2018 
(Fanti, 2013)** 

Community Cyprus 996  52% 12.12 (.55) 
(Genders not 
reported 
separately) 

ICU total 
Self-report 

SU composite: ASI-4 (cigarettes, 
alcohol, illegal drugs) 
Self-report questionnaire 

1 low 
2 low 
3 high 
4 low 
5 low 
6 low 

Muratori et al., 
2018 
(Muratori et al., 
2016)** 

Community 
high risk 

Italy 96 14% 8-9 years 
(mean taken to be 
8.5) 

APSD-CU subscale 
Combined self- and 
parent-report 

SU composite: CSAP (alcohol, 
tobacco, marijuana) 
Self-report questionnaire 

1 unclear 
2 low 
3 low 
4 unclear 
5 low 
6 low 

Thornton et al., 
2019 
(Ray, Thornton, et 
al., 2016)** 

Forensic  USA 1216 0% 15.28 (1.29) ICU total 
Self-report 

SU composite: SU/AS (alcohol, 
marijuana, sedatives, stimulants, 
cocaine, opiates, ecstasy, inhalants, 
hallucinogens, amyl nitrate, 
prescription medication, other 
drugs) 
Self-report questionnaire 

1 unclear 
2 low 
3 high 
4 low 
5 low 
6 low 

Wymbs et al., 
2012 

Community USA 516 48% 12 (range 11-
13.60) 
(Genders not 
reported 
separately) 

Modified APSD-
CU subscale 
(excluding 2 items) 
Self- and parent- 
report 

Alcohol: CDDR recurrent alcohol 
use 
Cannabis: CDDR recurrent 
cannabis use 
SU composite: CDDR recurrent 
alcohol and cannabis use 
Self-report questionnaire 

1 low 
2 low 
3 low 
4 low 
5 low 
6 low 
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Categorized CU groups only  

Authors and year Sample type 
(group basis) 

Country N % female Sample mean age 
at baseline (SD) 

CU traits measure 
and informant 

SU measure(s) and 
informant 

Risk of bias 
assessment 

Cecil et al., 2018 Community 
 
(CU and 
anxiety) 

UK 155 54% 18.48 (2.11) ICU total 
Informant report 
(teacher/key 
worker)  

Alcohol: AUDIT alcohol use 
SU Composite: DUDIT drug use 
Self-report questionnaire 

1 low 
2 low 
3 low 
4 low 
5 low 
6 low 

Colins & 
Andershed, 2015 

Forensic 
 
(LPE 
specifier) 

Belgium 191  100% 15.76 (1.02) ICU-9  
Self-report  

SU Composite: DISC-IV (alcohol, 
marijuana, and/or other drug use 
disorder) 
Self-report clinical interview 

1 unclear 
2 low 
3 high 
4 low 
5 low 
6 low 

Deskalo, 2015 Forensic 
 
(CU and 
anxiety) 

USA 108 100% 16.00 (1.10) ICU total 
Self-report  

SU composite: YSR Substance 
Abuse Problems (alcohol, drug and 
tobacco use) 
Self-report questionnaire 

1 low 
2 unclear 
3 high 
4 low 
5 low 
6 low 

Sakai et al., 2017 Clinical  
 
(CU and CP) 

USA 66 0% 16.76 (0.35) ICU modified 
(including items 
3,5,6, & 8) 
Self-report  

Alcohol: CIDI Substance Abuse 
Module Alcohol use/dependence 
Cannabis: CIDI Substance Abuse 
Module cannabis use/dependence 
SU composite: CIDI Substance 
Abuse Module Cocaine 
use/dependence 
Self-report clinical interview  

1 low 
2 low 
3 high 
4 low 
5 low 
6 low 
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Waller et al., 
2018 
(Baskin-Sommers 
et al., 2015)** 

Forensic 
 
(CU 
trajectories) 

USA 1170 
 

0% 16.05 (1.16) YPI-CU subscale 
Self-report 
 

Alcohol: Modified SU/AI alcohol 
dependence 
SU composite: Modified SU/AI 
illicit drug dependence (marijuana, 
stimulants, cocaine, opiates, 
ecstasy) 

Self-report questionnaire 

1 low 
2 low 
3 high 
4 low 
5 low 
6 low 

Euler et al., 2015 Clinical/ 
forensic 
 
(CU and 
anxious/ 
depressed) 

Switzerland 158 
 

31% 15.61 (1.49) YPI-CU subscale 
Self-report 
 

SU composite: MAYSI-2 
Alcohol/drug use scale 
Self-report questionnaire 

1 low 
2 low 
3 high 
4 low 
5 low 
6 low  

Note. *US study, sample age reported only at kindergarten, so age estimated in this table at US grade 7 by adding 7 years to the mean reported age; **reported on 
same/overlapping sample; ***Stimulant abusers only reported. m = male; f = female; ASI = Adolescent Symptom Inventory; AUDIT = Alcohol Use Disorders 
Identification Test; CDDR = Customary Drinking and Drug Use Record; CIDI = Composite International Diagnostic Interview; CASI = Comprehensive Adolescent 
Severity Index; CSAP = Substance Abuse Prevention Student Survey; DAUTCS = Drug and Alcohol Use-Teen Conflict Survey; DISC-IV= Diagnostic Interview Schedule 
for Children-IV; DUDIT = Drug Use Disorders Identification Test; DUHQ = Drug Use History Questionnaire; FAST = Fast Alcohol Screening Test; K-SADS-PL = Kiddie 
Schedule for Affective Disorders and Schizophrenia Present and Lifetime Version; MASI = Modified Addiction Severity Index; MAYSI-2 = Massachusetts Youth 
Screening Instrument 2; SAU = Screening of Alcohol Use; SCID = Structured Clinical Interview for DSM Disorders; SRDS = Self-Reported Delinquency Scale, SU/AI: 
Substance Use/Abuse Survey, YSR: Youth Self Report. Risk of bias assessment - 1: Selection of participants, 2: Confounding variables, 3: Measurement of exposure; 4 = 
Blinding of outcome assessments; 5 = Incomplete outcome data; 6 = Selective outcome reporting. 
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Discussion 

This systematic review and meta-analysis investigating associations between CU 

traits and SU in children and adolescents found small correlations between CU traits and 

alcohol, cannabis, and a pooled SU composite. Accounting for potentially confounding 

factors including the type of CU traits instrument (ICU or other), methodological decisions 

(cross-sectional or longitudinal associations) and sample characteristics (age, gender, sample 

type) did not significantly alter the associations. One strength of this review is the separate 

analyses for alcohol and cannabis as the most common substances in childhood and 

adolescence (Burrow-Sanchez, 2006), as different substances have different patterns of use 

and associated risk factors (Kloos et al., 2009). The effect sizes of the three SU outcomes 

were similar across all analyses, indicating that in childhood and adolescence, there is a clear 

link between CU traits and SU even when accounting for differences in study design and 

methods, as well as additional individual child characteristics linked to an increased 

frequency of SU. These findings are consistent with a previous meta-analysis suggesting that 

CU traits accounted for variance in SU outcomes independently of conduct problems 

(Winters et al., 2021), although heterogeneity was higher in the current study. These results 

provide tentative support for the hypothesis that CU traits represent a transdiagnostic risk 

factor for different mental disorders in childhood other than CD (Cecil et al., 2018; Dadds 

& Frick, 2019; Salekin, 2017) and suggest that a  worthwhile direction for future research is 

to examine if individual responses to SU treatment, approaches differ for young people high 

in these traits, given evidence for reduced responsiveness to behavioural interventions (Allen 

et al., 2020). 

The hypothesis that older age would show a stronger association between CU traits 

and SU was not confirmed. While this might suggest that the association between CU traits 

and SU remains stable over time, this is most likely an oversimplification, as both the 

severity of CU traits and SU frequency and breadth change across childhood (Masi et al., 

2018; NHS Digital, 2019). It is important to note that most studies included in the meta-

analysis examined cross-sectional associations between CU traits and SU. As CU traits 

trajectories may not be stable over time for all children (Fontaine et al., 2011; Masi et al., 

2018) and SU may impact brain pathways related to sensation-seeking and self-control 

(Hines & Lynskey, 2020), investigation of changes in the association between CU traits and 

SU across the lifespan would be an interesting avenue for further research.  
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may present in self-reporting of SU, and therefore it may be prudent to include both self- 

and informant-reports for the assessment of CU traits and SU (White et al., 2009).  

Limitations 

The findings of the current meta-analytic review should be considered alongside its 

limitations. Field (2001) recommended that meta-analysis of correlation coefficients should 

be conducted with at least n = 15 studies due to an elevated possibility of type I error rates 

and concerns around the detection of heterogeneity. However, Hafdahl and Williams (2009) 

suggested that these risks are specific to high mean correlation estimates and that cautions 

about the poor performance of Fisher z-methods may be largely unfounded. In addition, the 

use of single moderation models did not allow for the investigation of more complex 

interactions, and a meta-regression model including all moderators would be a more 

sensitive method able to investigate possible interactions. Further limitations include the use 

of sample type as a proxy measure for antisocial behaviour and that some data could not be 

split by gender. However, the consistency of the size and nature of findings across studies 

with different methodological features and sample characteristics suggests that the small 

significant association between CU traits and SU is robust. The risk of shared method 

variance between the exposure (CU traits) and outcome (SU) should be acknowledged, as 

most included studies used only self-report methods which might possibly have led to 

inflation in reported associations. These issues are likely to have contributed to the 

considerable heterogeneity present in all meta-analytic results and impacted the certainty of 

evidence (judged as low and indicating a limited confidence in the effect estimates; Balshem 

et al., 2011). Another limitation was the inclusion criterion of publication in the English 

language, which may have resulted in neglecting important cross-cultural and cross-

language perspectives (Montgomery et al., 2013; Wang et al., 2020). However, this meta-

analytic review used a robust search strategy including unpublished data, and statistical 

indications suggested that that small study effects or publication biases did not influence our 

results.  

Finally, a subset of studies presenting only grouped CU trait data could not be 

included in the meta-analysis due to a lack of consistency in the way groups were formed, 

and thus these were described narratively. All but one of these studies grouped participants 

according to CU traits and other characteristics including anxiety, conduct problems and 

clinically significant substance use problems, and reported mixed findings so it is 
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challenging to draw conclusions about whether these results relate to CU traits or other 

factors. However, the one study that grouped participants according to only CU traits found 

that higher CU traits were associated with higher SU (Waller et al., 2018).  

Future directions  

The heterogeneity between studies in this review is not surprising as there is no 

standard way to measure the construct of CU traits or SU frequency. It would be valuable to 

identify a consensual standard CU traits measure (or item subset). Future studies should 

include multiple informants in the assessment of CU traits and SU to address shared method 

variance (Pechorro, da Silva, et al., 2017; Wymbs et al., 2012), and to better understand these 

constructs as perceived by different informants (Thøgersen et al., 2020; Wang et al., 2020). 

If grouped data is used, agreement on cut-off scores for forming CU traits groups would be 

valuable (see Kemp et al., 2021, for suggested ICU boundaries), as well as how to consider 

groups formed from several factors (e.g., CU and anxiety, Cecil et al., 2018). Internalizing 

symptoms, not considered in this review, may be a valuable future focus, given theory and 

research indicating different presentations, correlates and etiological pathways for young 

people with CU traits depending on the presence of anxiety and/or history of maltreatment 

(Cecil et al., 2018). A further question relating to how CU traits are positioned in the 

interrelationships between SU and antisocial behaviour is whether they mediate this 

relationship (Hawes et al., 2020), predict SU and antisocial behaviour (Thornton et al., 

2019), or are a marker for conduct problems and SU driven by some other shared risk factor 

(Vahl et al., 2014; Waller et al., 2018). A separate theoretical consideration is the focus on 

CU traits rather than the broader construct of psychopathy (Salekin, Andershed, Batky, et 

al., 2018). Although all included studies reported on CU traits, many measured psychopathy 

in general and several concluded that the other two domains, narcissism and impulsivity, 

may be important and even more strongly associated with SU (Charalampous et al., 2019; 

Hillege et al., 2010). To account for other illicit substances and when substances were pooled 

together, a SU composite outcome was also investigated. There were too few studies 

investigating other individual substances to run other specific analyses (e.g., cocaine or 

heroin), but this may be a valuable future avenue to explore. A final unanswered question 

relates to the measurement of SU. The current review focused on frequency of use but other 

factors such multiple use, onset or other severity measures may provide valuable insight.  
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Conclusion 

This systematic review and meta-analysis found small positive associations between 

CU traits and SU frequency beyond antisocial behaviour, despite considerable heterogeneity 

across studies. This was consistent across alcohol, cannabis, and a pooled SU composite, 

suggesting that children with elevated CU traits may be at increased risk for SU problems. 

Findings suggest that CU traits should be included in assessments of youth presenting with 

SU problems regardless of the presence of antisocial behaviour. The publication of 

guidelines highlighting the need for multi-informant report and standard measures of both 

CU traits and SU would be helpful to facilitate cross-study comparisons, reduce study 

heterogeneity and enable the use of meta-regression to answer more complex questions such 

as potential moderators of the association between CU traits and SU in childhood. The 

findings align with the hypothesis that CU traits might represent a transdiagnostic risk factor 

for child psychopathology (Dadds & Frick, 2019), and given their unique characteristics 

children with elevated CU traits may need specifically tailored interventions to overcome 

comorbid SU problems (Cecil et al., 2018; Hemphälä & Tengström, 2010). Incorporating an 

individual differences approach (Thøgersen et al., 2020) within an ecological systems 

framework (Waller et al., 2018), will help to understand the multifactorial contributions to 

identifying risk of SU in young people and lead to the development of more effective, 

personalized interventions. 
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SCM skills training group 

The group intervention of SCM is comprised of five modules with six weekly 

sessions each. Each module focuses on a problem area of BPD. Group meetings include 

psychoeducation and skills training related to the module in question, as well as finding and 

evaluating solutions to problems that clients bring each week. The recommended steps to 

problem-solving are presented in Table 2.1.  

 

Table 2.1 

SCM Problem-Solving Stages 

Steps to problem-solving (Bateman & Krawitz, 2013) 

1. Identify the problem(s) 
2. Agree on the first problem to be solved if there are a number 
3. Discuss steps towards achieving a solution to the problem (brainstorm solutions) 
4. The group facilitator may share their own possible solutions but should remain neutral about 

whether the client uses them or not  
5. Assess the advantages and disadvantages of all the solutions suggested 
6. Ask the client to report back the following week on the results 
7. Revisit the solutions to see if they can be improved 

Note. The same steps are also recommended in individual SCM meetings with the client 

 

No previous studies specifically evaluating the group component of SCM could be 

found. However, the group component of DBT contains similar elements of teaching coping 

skills to clients, with evidence suggesting that skills training is superior to standard group 

therapy in alleviating general psychiatric symptoms and improving mood and emotion areas 

(Soler et al., 2009). Furthermore, more frequent use of DBT skills was associated with better 

outcomes (Neacsiu et al., 2010) and the skills group delivered in addition to treatment as 

usual led to a reduction in BPD symptoms, general psychological distress, depression, and 

use of public health services (Heerebrand et al., 2021). 

Rationale and aims of the current project 

SCM is a new intervention pathway in many clinical National Health Service (NHS) 

services, and it is being rolled out across trusts nationally (Health Education England, 2020) 

as there is evidence to suggest that it is cost effective, leads to sustained improved outcomes 
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in clients, and can help to support staff working with these clients (Bateman et al., 2020; 

Bateman & Fonagy, 2013; Choi-Kain et al., 2017). As it is a multifaceted programme which 

needs to be adapted to the needs of each clinical service (Bateman & Krawitz, 2013), it is 

important to evaluate its component parts. The current project focused on the skills-based 

therapy group (Problem-Solving Group) in a community mental health service in England.   

 This evaluation project was conceptually driven by the clinical service leads. At the 

outset of implementing SCM, the service built in an ongoing routine evaluation of Problem-

Solving Group, including both standard outcome measures of functioning and distress 

administered at the beginning and end of the intervention, and idiosyncratic evaluation forms 

for each module of the group.  

The aims of this evaluation were developed in collaboration with the Personality 

Disorder Lead for the service:  

1. The primary aim was to evaluate the impact of SCM Problem-Solving Group on 

client distress and functional impairment. 

2. The secondary aim was to identify areas and ideas to improve the content and 

delivery of Problem-Solving Group. 

Method 

Study development and design 

A mixed-methods design was planned. The quantitative component involved a 

baseline and post-intervention case-note review of standard outcome measures, module 

evaluation forms and attendance rates, to evaluate the impact of Problem-Solving Group on 

client distress and functional impairment. The qualitative component involved the open-

ended questions from the module evaluation form to identify areas for improvement for the 

group. The anticipated service impact of the study was to use the results to inform quality 

improvement of the group delivery.  

Due to the COVID-19 pandemic, group sessions were paused in March 2020 and 

later modified to an online format. The impact of this on the study methods are described in 

the relevant sections below.  
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Ethical Approval 

This service-related project was approved by the Quality Improvement team at the 

NHS trust in which the group was conducted (Appendix G) and received ethical approval 

from the University of Bath. 

Intervention  

The SCM skills-based therapy group, called the Problem-Solving Group, was 

designed for clients who have completed the assessment and formulation stage of SCM with 

their care coordinator (see Appendix E). It contains five modules (Distress tolerance, 

Emotion regulation, Impulse control, Self-harm [unhelpful coping strategies], and 

Interpersonal sensitivity), each with six weekly 90-minute sessions. During each session, 

group members receive support from each other and the group facilitators to learn new skills 

aimed to develop problem-solving skills in these five areas. Each week group members agree 

a step-by-step plan to attempt to address their problems in between sessions.  

Modules were designed to run cyclically so that clients could start the Problem-

Solving Group from any module and finish after completing all five modules. There was a 

short break between each module. In total, clients were asked to commit to attending the 

group for 35 weeks. Clients were required to attend each session and if more than one session 

per module was missed, this triggered a review related to continued attendance in the group 

(80% attendance contracted). Two Problem-Solving Groups ran concurrently, each 

delivered by two to four facilitators trained to deliver SCM.  

At the outset, all sessions were delivered face-to-face. However, after March 2020, 

social distancing restrictions necessitated a restructuring of the group format, which moved 

to online delivery. This impacted the Emotion regulation module. One group had two 

sessions delivered face-to-face, after which there was an eight-week pause, and the four 

following sessions and further modules were then delivered online using a comparable 

timeframe to face-to-face sessions. The second group completed five sessions face-to-face, 

and the final session was not offered. Due to clinical challenges in restarting the group, this 

group resumed online sessions from the next module (Impulse control) after a 31-week 

pause. 
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Module evaluation form 

An idiosyncratic module evaluation form was created by the clinical team 

implementing the Problem-Solving Group (see Appendix F). There were five closed 

questions rated on a 10-point Likert scale. There were also four open ended questions 

relating to the most useful aspects and suggestions for improvements to each module.  

Session attendance sheet 

Session attendance and whether each client had used problem-solving skills between 

sessions were recorded (binary yes/no). 

Data collection procedure 

All data was routinely collected as a part of the clinical service. The CORE-OM and 

WSAS were administered in paper format at the beginning and end of Problem-Solving 

Group. Session attendance and client use of problem-solving skills in between sessions was 

recorded at each session by the facilitators. Module evaluation sheets were completed at the 

final session of each module in paper format. All questionnaires were posted to clients with 

stamped, addressed return envelopes during the online delivery of the group. 

Data analysis 

A mixed-methods data analysis was planned. This included longitudinal within-

participants analyses comparing baseline and post-intervention scores on the CORE-OM and 

WSAS, and a qualitative content analysis of the responses to open-ended questions in the 

module evaluation form. Content analysis contains seven steps: formulating the research 

question, sample selection, defining the categories to be applied, outlining the coding 

process and coder training, implementing the coding process, determining trustworthiness, 

and analysing the results (Kaid, 1989). Conventional content analysis, which inductively 

develops data categories based directly on the experiences of participants during analysis, 

was selected, as there were no preconceived assumptions for participant responses (Hsieh & 

Shannon, 2005). Further scrutiny in relation to how the delivery modality of the group (face-

to-face or online) influenced responses was planned, to prioritise areas of focus for trialling 

changes to the delivery of the group. However, these analyses were not possible as the 

qualitative data was destroyed in error prior to routine database imputation. In addition to 

this, after the group delivery moved online, no questionnaires were successfully collected. 
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The analysis therefore focused on the available data. Due to the small sample size, 

data was represented graphically and depicts descriptive statistics only. To address the 

primary aim (evaluating the impact of the group on client distress and functional 

impairment), baseline and post-intervention CORE-OM and WSAS data was described in 

relation to clinical categories of severity. Change over time in individual scores was reported 

for participants who had available data for both baseline and post-intervention CORE-OM 

and WSAS data. To address the secondary aim (identifying areas/ideas for improvement), 

the quantitative closed questions from the module evaluation form were tabulated (medians 

(Mdn) and interquartile ranges (IQR) reported unless otherwise stated).  

Results 

Twenty-six clients were invited to start SCM Problem-Solving Group. Clients 

completed between 0 (4 participants, 15%) and 5 (11 participants, 42%) modules (Mdn = 3; 

Figure 2.1). Seven clients were offered online modules during the COVID-19 pandemic, 

from March 2020 onwards (Figure 2.1).  

 

Figure 2.1 

Number of Modules Completed, and Modality of Module Delivery 

 





 64 

Figure 2.2 

Baseline CORE-OM Global Distress Clinical Score Distribution and Change Between 

Baseline and Post-Intervention 
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Figure 2.3 

Baseline WSAS Score Distribution and Change Between Baseline and Post-Intervention 
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However, it is suggested that several factors might possibly have influenced dropout. The 

NICE guidelines for BPD (NICE, 2009) highlight the importance of structure, predictability, 

and reliability of treatment. It is therefore possible that the unpredictability of and changes 

to the delivery of NHS mental health services during this time may have triggered 

interpersonal hypersensitivity issues (Gunderson & Lyons-Ruth, 2008), possibly 

contributing to the discontinuation of SCM for some clients. Another salient factor is that 

when the group resumed, it moved online rather than returning to face-to-face treatment due 

to social distancing requirements. Clients had not originally agreed to this modality and were 

unable to influence this change, which may possibly have ruptured the therapeutic alliance, 

a cornerstone of working with this population (Bateman & Krawitz, 2013). Factors related 

to risk of digital exclusion such as access to resources (e.g., stable internet connection, 

appropriate device, safe and secure environment), skills and confidence in using digital 

technology, and motivation, may have been further barriers to attending the group online 

(Allwood & Bell, 2020; NHS Digital, 2019).  

A second limitation involved challenges to data collection and storage. As only face-

to-face questionnaire data was collected, these results apply only to the face-to-face delivery 

of the Problem-Solving Group and the small sample size limits the generalizability of results. 

Furthermore, only four clients completed the evaluation form for the Self-harm module, 

restricting the conclusions that could be drawn for this module. Group facilitators remained 

in the room where the clients completed the forms, which might possibly have led to 

response bias. In addition, the qualitative feedback from the module evaluation forms was 

prematurely destroyed during the data scanning and storage process. This meant that the 

planned content analysis, which may have provided valuable additional information on the 

aspects of the modules that clients found most helpful and ideas for improvement, could not 

be conducted. Finally, the way client use of problem-solving skills was recorded changed 

subtly over successive modules, so this could not be analysed.   

Recommendations  

Based on these findings, key areas for further evaluation, practical recommendations, 

and other possibilities for further evaluation were made (see Table 2.3). While explicit 

recommendations for guiding improvements to the delivery of Problem-Solving Group 

cannot yet be offered, this evaluation raised important questions for further investigation and 

highlighted methods to ensure that data can be collected to answer such questions.  
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Feedback and dissemination  

These results and recommendations were presented at the Business Meeting of the 

clinical service on 17.11.2021. Team members reflected on the drop-out rate of the group 

being similar to other groups offered in the service. They considered that online attendance 

might involve fewer barriers for participation, but also highlighted limitations such as a 

lower threshold of leaving a session midway through and increasing the possibility of clients 

missing more than one session. They hypothesized that a possible strength of the 

Interpersonal sensitivity module was that its content is common across all clients, whereas 

other modules (e.g., Self-harm) may be less relevant to some. They reflected that a key 

element of the group for clients might be gaining peer support. Team members recognised 

the importance of collecting outcome measure data to evidence their service and reflected 

on barriers of collecting data from online groups, including postal and data security issues.  

The team decided on key points to take forward, including 1) further study repeating 

this evaluation with a larger group and online delivery, 2) a qualitative evaluation about 

client experiences of the group, and 3) considering ways to improve online outcome measure 

data collection (e.g., telephone calls to chase up non-responders, SCM practitioners 

collecting outcome measures during face-to-face individual sessions, and using shorter 

questionnaires like the Brief Warwick and Edinburgh questionnaire or the CORE-10). 
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Conclusion 

This evaluation considered the impact of the SCM Problem-Solving Group on client 

psychological distress and functional impairment and identified areas for improving the 

delivery of the group. While the original study design had to be modified due to the COVID-

19 pandemic and data collection challenges, results indicated that clients understood the 

psychoeducational materials well, used their new skills, found the facilitators respectful and 

would recommend the group to others. Furthermore, preliminary evidence suggested that 

during Problem-Solving Group, client distress and functional impairment decreased in some. 

Recommendations were made on how to collect more evidence on the efficacy of Problem-

Solving Group and areas for further evaluation, which the service plans to review.  
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Introduction 

Early substance use is associated with a range of adverse short- and long-term outcomes, 

including enduring substance use problems, poor educational attainment, career problems, 

and preventable disease and death (Gore et al., 2011; Room & Rehm, 2005; Royal Society 

for Public Health, 2016). As well as the personal cost to the individual and their family, early 

substance use is pertinent to societal issues including the consequences of antisocial 

behaviour, and carries a substantial economic cost due to a high burden on education, legal, 

health and social care systems (Feinstein et al., 2012). However, experimenting with alcohol 

and other substances is considered a normative part of adolescence in western countries 

(Gray & Squeglia, 2018), and only a subset of young people transitions to regular heavy use 

or to compulsive, uncontrolled use (Le Moal & Koob, 2007). Furthermore, although 

interventions targeting substance use in adolescence may be efficacious in the short term, 

longer-term outcomes are more variable (Hogue et al., 2014). It is therefore important to 

identify adolescents at high risk for adverse long-term outcomes and to develop personalised 

treatment programs based on the characteristics and context of the individual (Conrod & 

Nikolaou, 2016; Vincent et al., 2018). It has been suggested that biological brain-based 

individual differences (e.g., differential neural activation to rewarding stimuli or 

neurophysiological arousal to stressors) may help to determine the suitability of 

interventions (Feldstein, Ewing & Chung, 2013).  

Neurocognitive development and substance use 

Normative adolescent brain development leads to an imbalance in the neural 

pathways related to reward sensitivity and risk-taking (Conrod & Nikolaou, 2016), such that 

the rewarding effects of substance use are higher and the aversive effects lower, creating a 

positive bias in the substance use experience (Kuhn, 2015). Substance-using youth appear 

to be show even more skewed patterns. At the behavioural level, high sensation-seeking, 

impulsivity, and poor self-regulation are consistently associated with early substance use 

(Burrow-Sanchez, 2006; Whelan et al., 2014). Differences are also seen at the brain level 

and compared to healthy controls, and substance-using adolescents have been reported to 

show smaller brain volumes in prefrontal, temporal, and hippocampal areas, as well as basal 

ganglia and cingulate cortex, in addition to differing white matter architecture (for reviews, 

see Gray & Squeglia, 2018; Silveri et al., 2016). Similarly, functional neuroimaging studies 

suggest that dysregulated neural responses are linked to inhibition in the fronto-basal ganglia 
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network, and reward-related processing abnormalities in striatal-frontal circuits are 

associated with future risk for substance use in adolescence (Conrod & Nikolaou, 2016). 

There is also evidence to suggest that early substance use may alter subsequent 

neurodevelopment (Kuhn, 2015). Theoretically, different substances may have divergent 

effects on the developing brain as they preferentially act on different neurotransmitter 

pathways (e.g., alcohol on gamma aminobutyric acid and glutamate, cannabis on 

cannabinoid receptors, and stimulants such as cocaine on dopamine; U.S. Department of 

Health and Human Services & Office of the Surgeon General, 2016), but the evidence thus 

far is scarce.  

Reinforcement Sensitivity Theory 

The Reinforcement Sensitivity Theory of personality (Gray, 1970), which proposes 

two motivational systems underlying human behaviour, may be useful in identifying those 

with a neurocognitive predisposition for substance use beyond the normative developmental 

vulnerability. The Behavioural Inhibition System (BIS) relates to avoiding punishment (e.g., 

anxiety, risk assessment, and anticipation of threat), whilst the Behavioural Activation 

System (BAS) relates to reward sensitivity and approach behaviours (e.g., impulsivity, 

sensation-seeking, and aggression). There is some evidence linking the BIS and BAS 

systems to decision-making and substance use in youth. Almy et al. (2018) found that in 189 

healthy adolescents and young adults, higher levels of self-reported BAS activation were 

associated with relatively less advantageous decision-making on a gambling task, regardless 

of age or decision-making conditions (ambiguity, risk). In a healthy undergraduate 

university sample (N = 904), BAS was positively associated, and BIS was negatively 

associated with impulsivity, which in turn was related to increased risky behaviours 

including substance use, suggesting that impulsivity mediates the relationship between 

BIS/BAS and risk-taking (Braddock et al., 2011). However, a three-year longitudinal study 

of 667 adolescents did not find that behavioural correlates of impulsivity related to substance 

use or BIS/BAS (Van Leeuwen et al., 2011), although higher BAS was associated with an 

increased likelihood of lifetime substance use and experimentation and lower BIS was 

associated with progression to regular cannabis use.  

Callous-unemotional traits 
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stimuli, appears intact. However, it is uncertain whether punishment insensitivity pertains 

specifically to youth with high CU traits or characterises the broader group of youth with 

antisocial behaviour (Fung et al., 2005). 

Similarly, although some evidence suggests that CU traits may be associated with a 

reward-dominant motivational style, findings are somewhat inconsistent. Roose et al. (2011) 

reported that in a community sample of 830 young people aged between 14 and 21 years, 

CU traits were positively related to BAS sensitivity and negatively related to BIS sensitivity. 

However, Byrd et al. (2018) reported that CU traits were not associated with reward or 

punishment processing after accounting for age, race, receipt of public assistance, IQ, 

ADHD, and internalizing symptoms, either in the presence or absence of conduct problems. 

Furthermore, although CU traits are consistently associated with low anxiety (Frick et al., 

2014), a subset of children with elevated CU traits show high anxiety, which in turn is 

associated with hyper- rather than hypoactive BIS (Gray, 1970). Byrd et al. (2014) therefore 

suggested that research on reward and punishment sensitivity in children with behaviour 

problems and high CU traits should account for anxiety and accordingly, Waller and Hicks 

(2019) reported that substance use in children with CU traits and high anxiety was mediated 

specifically through poor impulse control but not for those with CU traits and low anxiety. 

At the behavioural level, children with high CU traits are reported to be at risk for 

the early onset of substance use and are predictive of later substance abuse in adolescence 

(Thornton et al., 2019; Vincent et al., 2018; Wymbs et al., 2012). A meta-analysis found 

small significant associations between CU traits and frequency of substance use in 

adolescence (Winters et al., 2021), while a more recent meta-analysis found that these 

associations held even when controlling for the potentially confounding factors of age, 

gender, sample type, antisocial behaviour and methodological factors related to study design 

and measurement of CU traits (Sakki et al., 2022). However, the mechanisms underlying 

this relationship are not yet well understood (Byrd et al., 2014). A question that remains is 

whether the well-documented risk-taking behaviours in youth with high CU traits may be 

driven by high reward sensitivity, low punishment sensitivity, or some combination of both 

(Byrd et al., 2014). Further, although different drugs are known to impact on different 

neurotransmitters (U.S. Department of Health and Human Services & Office of the Surgeon 

General, 2016) and alcohol and cannabis onset tends to be at an earlier age than other drugs 

(Gray & Squeglia, 2018), it is not known how differential BIS/BAS activation or reward and 



 83 

punishment sensitivity might be associated with different substances, so it is prudent to 

investigate them separately.  

Current study 

Studies on CU traits and substance abuse to date have mainly focused on the direct 

relationship between these two constructs, with little research investigating mechanisms that 

may explain how they are associated. Many studies have been conducted in the USA and the 

Netherlands, feature forensic or adjudicated samples, have restricted recruitment to boys, 

and have used cross-sectional designs that prevent any consideration of causality (e.g., 

Schutter et al., 2011; Thornton et al., 2019; Waller & Hicks, 2019; Wymbs et al., 2012). 

Therefore, we investigated the possible mediating influences of reward and punishment 

sensitivity at age 14 on the relationships between CU traits at age 11 and substance use at 

age 17 (alcohol, cannabis, other illicit drugs) in the Millennium Cohort Study, a prospective, 

population-based mixed-gender cohort study in the United Kingdom (UK). Potential 

confounding factors including internalising and externalising problems, poverty, gender, and 

cognitive ability were accounted for in all analyses to clarify the roles of punishment and 

reward sensitivity in the relationship between CU traits and the frequency of substance use. 

It was hypothesized that 1) CU traits at 11 years would be positively associated with 

substance use at age 17 (alcohol, cannabis, other illicit drugs), 2) age 11 CU traits would be 

positively associated with high reward sensitivity and low punishment sensitivity at age 14, 

and 3) the relationship between age 11 CU traits and substance use at age 17 would be 

mediated by high reward and low punishment sensitivity. 
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Method 

Participants and design 

The Millennium Cohort Study (MCS) is an ongoing longitudinal study of children 

born in the UK between September 2000 and January 2002, representative of the UK 

population. Stratified cluster randomised sampling was conducted, with over-sampling of 

children living in disadvantaged areas and smaller nations of the UK, and of ethnic minority 

backgrounds (Connelly & Platt, 2014). The baseline sample contained 18,818 children and 

participants remain eligible for further assessment sweeps if they live in the UK at the time 

(Fitzsimons et al., 2020). Seven data sweeps are available to date (9 months, 3, 5, 7, 11, 14 

and 17 years). Further information on study design and methods can be found on the MCS 

website (http://www.cls.ioe.ac.uk/millennium-cohort-study/). 

In the current study, a longitudinal design was used, analysing data at sweeps 5 (age 

11), 6 (age 14), and 7 (age 17). In the case of families with multiple participating siblings, 

only one child from each family was included (cohort member 1), and only those with data 

available for all measures were included in the analytic sample. All families gave written 

informed consent to participate, and ethics approval was obtained for all sweeps of the MCS 

(full details provided in Ipsos MORI, 2017, 2019; Mostafa, 2014). The University of Bath 

Psychology Research Ethics Committee granted ethics approval for secondary data analysis 

for this study (PREC code: 20-099; Appendix J). 

Measures 

Callous-unemotional traits (age 11) 

The MCS sweep 5 self-completion questionnaire included four items from the youth 

version of the Inventory of Callous Unemotional Traits (ICU; Kimonis et al., 2008) that most 

commonly loaded onto the CU traits factor in clinical and community samples (Frick et al., 

2000). The original ICU is a 24-item questionnaire measuring three subfactors of CU traits 

(Callousness, Uncaring, Unemotional) and a total score. The ICU total score and Callousness 

and Uncaring subfactors have good external validity and internal consistency, while the 

Unemotional subfactor has shown low internal consistency and poor external validity with 

well-established correlates of CU traits including aggression, delinquency, and hyperactivity 

(Cardinale & Marsh, 2020). This has led to some calls for the Unemotional scale to be 
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simultaneously as parallel mediators. All covariates were included in all stages of the 

models. Two-tailed significance tests were conducted with the p-value set at 0.05. 

Results 

Sample characteristics 

Participants were excluded from analysis if they did not have available data for age 

11 CU traits, age 14 CGT data, age 17 substance use (at least one outcome), and all 

covariates. The analytic sample was n = 7,021. Table 3.1 shows the descriptive statistics for 

the total, analytic and non-analytic samples with available data for each variable, and 

statistical comparisons between the analytic and non-analytic samples. ICU3 scores were 

significantly higher in the non-analytic than analytic sample, and significantly more frequent 

age 17 alcohol use was reported in analytic group than non-analytic sample. No group 

differences were seen in the likelihood of age 17 cannabis use or other illicit drug use. 

Significantly higher SDQ scores and lower BAS-2 VS scores were reported for the non-

analytic than the analytic sample. A significantly higher percentage of males, baseline 

alcohol use, and below 60% OECD median income households were reported in the non-

analytic than the analytic sample. 
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Mediation analyses 

The univariate associations between the predictor, mediators, outcomes, and 

covariates are shown in Table 3.2. ICU3 score showed a small significant positive 

correlation with cannabis use but no associations were seen with alcohol use or other illicit 

drug use. All predictor, mediator and outcome variables showed small significant 

associations with most covariates.  

Figure 3.1 shows the path models of ICU3 scores on substance use outcomes, 

mediated by CGT RA and RT. Table 3.3 presents the regression coefficients of each stage 

of the mediation analyses, and Table 3.4 shows the indirect, direct, and total standardised 

effects of each model. Higher ICU3 scores were significantly predictive of lower RA and 

higher RT when controlling for covariates (Figure 3.1, Table 3.3).  
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Table 3.2 

 Zero Order Correlations Between Test Variables  

 ICU3 CGT RA CGT RT Alcohol Cannabis Drugs 
Gender 
(male) 

Baseline 
alcohol Poverty 

SDQ 
Emotion 

SDQ 
Conduct 

SDQ 
Hyperactivity 

BAS-2 
VS 

ICU3              
CGT RA -.07***             
CGT RT .12*** -.23***            
Alcohol -.03 .11*** .02           
Cannabis a, b .04* .04** .08*** .43***          
Drugs a, b .03 .01 .06*** .33***          
Gender (male) a, b .22*** .10*** .25*** .01          
Baseline alcohol a, b .12*** -.01 .02 .13*          
Poverty a, b .11*** -.17*** .07*** -.20***          
SDQ Emotion .10*** -.09*** -.03 -.16*** -.06*** -.04* -.05*** .02 .15***     
SDQ Conduct .21*** -.15*** .09*** -.09*** .05* .41 .08*** .07*** .24*** .37***    
SDQ Hyperactivity .24*** -.14*** .10*** -.10*** .02 .02 .18*** .09*** .19*** .36*** .56***   
BAS-2 VS -.14*** .17*** -.05** .14*** .07*** .06*** .04* -.03 -.22*** -.18*** -.17*** -.20***  
Note. Weighted analyses conducted on analytic sample only (n = 6,845). * p < .05, ** p < .01, *** p < .00. a Point-biserial correlations calculated for associations between 
one binary and one continuous variable. b no correlations presented for associations between binary variables.  ICU3 = sum score of 3 ICU items; CGT = Cambridge 
gambling task; RA = Risk Adjustment; RT = Risk Taking; Alcohol = age 17 12-month alcohol use frequency; Cannabis = age 17 12-month cannabis use; Drugs = age 
17 12-month other illicit drug use; Baseline alcohol = have tried an alcoholic drink at sweep 5; Poverty = below 60% OECD median household income; SDQ  = Strengths 
and Difficulties Questionnaire; Emotion = Emotional Symptoms; Conduct = Conduct Problems; Hyperactivity = Hyperactivity; BAS-2 VS = British Abilities Scale 2 
Verbal Similarities. 
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Figure 3.1  

Path Models of Age 11 CU Traits on Age 17 Substance Use, mediated by Age 14 Reward 

and Punishment Sensitivity  

 

Note. All effects are standardized z-scores, calculated according to Iacobucci, 2012 (see Appendix K). 
Covariates are included in each stage of each model, but only the primary variables of interest and the paths 
between them are presented for clarity. *p < .05, **p < .01, ***p < .001.  CGT RA = Cambridge gambling 
task Risk Adjustment (punishment sensitivity); CGT RT = Cambridge gambling task Risk Taking (reward 
sensitivity). 
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Alcohol 

There was no direct effect of age 11 ICU3 score on age 17 alcohol use frequency 

(Figure 3.1, Table 3.3). Both RA and RT showed significant specific indirect mediating 

effects on age 17 alcohol use frequency when controlling for the other mediator and all 

covariates in the model (Table 3.4). 

Cannabis 

There was no direct effect of age 11 ICU3 score on age 17 likelihood of cannabis use 

(Figure 3.1, Table 3.3). There was a significant specific indirect effect of RA when 

controlling for RT and the covariates and a significant specific indirect effect of RT when 

controlling for RA and the covariates (Table 3.4).  

  Other illicit drugs 

There was no direct effect of age 11 ICU3 score on age 17 likelihood of other illicit 

use (Figure 3.1, Table 3.3). No specific indirect effect of RA was seen when controlling for 

RT and the covariates, but a significant indirect effect of RT was found when the other 

variables in the model were kept constant (Table 3.4).  
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Discussion 

This study is one of the first to consider potential mechanisms to explain the 

associations between CU traits and different substance use outcomes in childhood and 

adolescence in a large community sample representative of the UK population, and found 

mediating paths between these constructs through both punishment and reward sensitivity. 

These results expand on our understanding of the underlying mechanisms driving substance 

use in a group of youth who are at risk for adverse substance use outcomes and offers 

avenues for intervention for this subgroup who respond poorly to behavioural treatments 

(Frick & Nigg, 2012). Higher CU traits at age 11 were a significant predictor of higher 

reward sensitivity at age 14, which was in turn significantly predictive of higher alcohol, 

cannabis and other illicit drug use at age 17. Conversely, higher CU traits were a significant 

predictor of punishment insensitivity, which was in turn a predictor of higher substance use, 

and this path only held for alcohol use frequency, not the likelihood of other substance use.   

Overall, these results coincide with previous research reporting that in children, the 

temperament dimension of CU traits is associated with a distinct neurocognitive response 

style favouring risky decisions with higher rewards and less attention to punishment cues 

(Nigg, 2006). It further suggests that although both punishment and reward sensitivity may 

play independent roles in decision-making processes contributing to substance use in 

adolescence, this may be more driven by high reward sensitivity than low punishment 

sensitivity. This finding might be considered somewhat contradictory to research reporting 

links between CU traits and punishment insensitivity (Moul et al., 2012; Murray et al., 2018). 

However, there is no clear consensus about the primary driver of risky behaviours in CU 

traits being high reward sensitivity, low punishment sensitivity or a combination of both (see 

Byrd et al., 2014) and questions have remained about influence of other relevant factors on 

these relationships (e.g., anxiety, antisocial behaviour; Fung et al., 2005; Waller & Hicks, 

2019). As such, this study takes an important step forward in elucidating the paths between 

CU traits, reward and punishment sensitivity, and risk for substance use while controlling 

for other known variables.  

Hypothesis 1, that CU traits at 11 years would be positively associated with substance 

use at age 17, was not supported. Contrary to previous research reporting small positive 

associations between CU traits and substance use (Winters et al., 2021; Sakki et al., 2022), 

no direct effects of CU traits were seen on substance use outcomes when accounting for 



 98 

salient covariates reported to relate to these constructs (namely gender, baseline alcohol use, 

poverty, emotional symptoms, conduct problems, hyperactivity, and verbal cognition). This 

difference may be related to study design factors, as for example the current study explicitly 

controlled for multiple covariates, which other studies with smaller sample sizes may have 

lacked the statistical power to do. The measurement of CU traits and substance use also 

differed across individual studies and most previous studies were cross-sectional (29 of 33 

studies included in a recent meta-analysis; Sakki et al., 2022) whereas the current study had 

a longitudinal design, allowing for some consideration of possible causal inferences. Another 

factor which may explain the lack of a direct effect between CU traits and substance use in 

this study was the community sample, as high levels of CU traits endorsed at age 11 were 

low, with few children scoring at the higher end of the scale (0.4% of the analytic sample 

scoring the maximum 9 points). Although this is similar to other community samples 

reporting that only small numbers of children have high levels of CU traits (e.g., 2.3% high 

stable CU traits and conduct problems in a Cypriot community sample, Kimonis et al., 2014; 

high stable or changing levels of CU traits in under 10% of 7-12 years-olds, Fontaine et al., 

2011; about 4% of children in a representative sample of UK 5-16 year-olds with CU traits, 

Rowe et al., 2010), this reduced variability may have limited the sensitivity of the analyses 

conducted. 

The lack of a direct effect alongside the presence of significant mediation effects may 

also indicate a suppression effect, where the removal of a mediational effect could strengthen 

the relationship between the predictor and outcome variables (McKinnon et al., 2000). 

However, this is unlikely as excluding the mediation variables lessened rather than improved 

the strength of association between CU traits and substance use in all models. An alternative, 

more plausible explanation for this is an opposing mediation effect of the paths to reward 

and punishment sensitivity from CU traits, and thus their combined effects cancelling each 

other out in the direct path to substance use (Hayes, 2022). This highlights the importance 

of considering third variable influences in the CU-substance use association.  

As CU traits at age 11 were found to be a significant positive predictor of age 14 

reward sensitivity (measured by CGT Risk Taking, with higher scores indicating higher bets 

made) and a significant negative predictor of age 14 punishment sensitivity (measured by 

CGT Risk Adjustment, with lower scores on this variable indicating punishment 

insensitivity), hypothesis 2 was supported. This finding aligns with previous research 
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reporting that children with high CU traits show punishment insensitivity (Byrd et al., 2014) 

and high reward sensitivity (Roose et al., 2011).  

Hypothesis 3 that the relationship between age 11 CU traits and substance use at age 

17 would be mediated by high reward and low punishment sensitivity was partially 

supported. Significant mediating effects of reward sensitivity were seen for all substance use 

models, suggesting that reward sensitivity has an indirect effect on substance use from CU 

traits, such that CU traits were a positive predictor of risk taking, which was in turn a positive 

predictor of substance use. The indirect effect of punishment sensitivity was less clear, as 

although a significant mediating effect punishment sensitivity was found between CU traits 

and alcohol use frequency such that higher CU traits related to lower punishment sensitivity, 

but higher punishment sensitivity related to higher alcohol use, no significant mediating 

effects were seen in the cannabis and other illicit drugs models. Given the well-documented 

multitude of risk and protective factors related to adolescent substance use (Feinstein et al., 

2012; Gore et al., 2011), further consideration of other factors or interactional effects that 

may contribute to substance use outcomes may be useful. For example, poor impulse control 

has been reported a mediating factor specifically between punishment sensitivity and 

substance use in youth with high CU traits and high anxiety (Waller & Hicks, 2019), and in 

adults, executive control is suggested to moderate the effect between punishment sensitivity 

and substance use, but not reward sensitivity and substance use (Jonker et al., 2014).  

Although the patterns of substance use in the MCS cohort at age 17 were comparable 

to a recent English population-based study (NHS Digital, 2019), it is possible that the very 

low rates of reported substance use other than alcohol in the current study may have impacted 

on the findings. Notably, the alcohol use frequency model explained the largest amount of 

variability of the three substance models, and it is possible that the higher and more detailed 

measurement of alcohol in comparison to cannabis and other illicit drugs contributed to the 

comparatively better fit of this model. Similarly, it is possible that the non-significant effect 

of punishment sensitivity on cannabis and other illicit drugs may be related to the small 

numbers of participants endorsing any use at age 17. Considering that substance use is 

reported to peak in early adulthood (Kuhn, 2015) and the study outcomes were measured 

age 17, longer-term follow-up might show stronger effects. 
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Limitations 

These findings must be interpreted considering study limitations. Although the MCS 

cohort weighting adjusts for drop-out as well as stratified sampling, the non-response rates 

in each sweep are reportedly higher for families from disadvantaged and ethnic minority 

backgrounds when compared to advantaged areas (Ipsos MORI, 2019). In the current study, 

CU traits scores were significantly higher in the analytic than the non-analytic sample. 

Although this raises the possibility that the subgroup of children that would be most salient 

to consider may not be fully represented in the analytic sample, the effect size was very 

small, suggesting that this result may be due to the overpowered sample rather than clinically 

meaningful group differences.  

Due to the MCS study needing to collect a wealth of data across multiple domains, 

only brief individual measures could be included (Connelly & Platt, 2014). Only a subset of 

items from the ICU were available so these results are not standardised or validated and 

cannot directly be compared to normative data or other studies. Furthermore, because only 

three items from the questionnaire were included, there was limited possible variability in 

the measure and most participants scored low. Both predictor and outcome variables were 

self-reported, raising the possibility of shared method variance. However, factors that lessen 

the risk of this having an undue influence on the study results include the temporal and 

proximal separation of the self-report measures used, and the assessment of mediators and 

covariates using behavioural tasks and parent-report (Podsakoff et al., 2012).  

Clinical implications and future directions 

This study has given an overview of factors that influence adolescent substance use 

in a community sample, and specifically suggested the presence of an indirect effect of CU 

traits at age 11 through reward sensitivity aged 14, on age 17 self-reported substance use.  

Notably the overall regression models were all significant, supporting the hypothesized 

associations between the covariates (gender, baseline alcohol use, poverty, internalising and 

externalising symptoms, and verbal ability) and outcomes. The results were less clear on the 

influence of punishment sensitivity (which had a significant mediating effect on alcohol use 

but not other substances), and should be further investigated. Longer-term follow-up of the 

MCS cohort at later sweeps would be valuable, as peak use of addictive drugs occurs during 

early adulthood (Kuhn, 2015). It would also be useful to specifically consider an index of 

problematic substance use (e.g., binge drinking or negative consequences of substance use). 
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Further investigating the influence of other factors reported to play a role in the relationship 

between adolescent reinforcement sensitivity and substance use, such as inhibitory control 

(Kim-Spoon et al., 2016), negative affectivity (Rádosi et al., 2021), or anxiety (Waller & 

Hicks, 2019), may also be valuable to consider. 

It may also be sensible to consider the assessment of reward and punishment 

sensitivity, particularly in a clinical context. The CGT is a laboratory-based task with no 

recommended normative data, so it may be helpful to consider alternative measures of 

reinforcement sensitivity that can be more easily administered and interpreted within routine 

healthcare appointments, or to develop norms for the CGT.  

Finally, from a clinical perspective, investigating more homogeneous subgroups of 

those at highest risk of adverse outcomes (e.g., in a clinical/forensic setting or with children 

identified as high on CU traits based on newly available norms; Kemp et al., 2021), might 

help with developing and delivering suitable interventions for vulnerable subgroups. 

Emphasizing rewards has shown some promise in promoting prosocial behaviour in 

antisocial children with elevated CU traits (Frederickson et al., 2013). The findings of the 

current study also suggest that taking an intensive reward-based approach to encourage the 

substitution of healthy alternative activities or behaviours may help reduce substance use 

frequency for this high-risk subgroup of antisocial children. Further, in adult male offenders 

with psychopathy, cognitive remediation treatment aimed at improving attention to and 

integration of contextual cues in decision-making (related to the punishment insensitivity 

DAAM hypothesis of Moul et al., 2012), resulted in improved task performance above and 

beyond behavioural inhibition training (Baskin-Somers et el., 2015). A similar approach 

might be useful in targeting attention to aversive cues and punishment sensitivity in the 

reduction of alcohol intake in youth with CU traits. 
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Executive summary 

Literature review 

Previous studies have suggested that callous-unemotional (CU) traits are a risk 

factor for substance use in childhood and adolescence.  However, the interpretation of these 

findings is complicated by methodological limitations and the presence of other possibly 

confounding factors related to the individual, environment, and the type of substances under 

investigation. As such, there is mixed evidence concerning whether CU traits make a unique 

contribution to substance use beyond co-occurring antisocial behaviour. This systematic 

review and meta-analysis aimed to quantify the extent of the associations between CU traits 

and substance use in childhood, and to examine the influence of other potentially related 

factors on these associations, including study design and methods, and sample 

characteristics.  

Three electronic databases were searched for original research studies reporting 

associations between CU traits and any substance use in childhood samples (under 19 years). 

To identify unpublished studies, two dissertation databases were searched, prominent 

researchers in the field were contacted directly and a call was put out on ResearchGate and 

social media. A meta-analysis was conducted to quantify the associations between CU traits 

and substance use, with 1) alcohol, 2) cannabis, and 3) a substance use composite considered 

separately. Sensitivity and moderator analyses further examined the influence of the CU 

instrument (measure used, adaptations to measure, informant), study design (cross-sectional 

or longitudinal associations) and sample characteristics (age, gender, and the use of 

forensic/clinical versus community sample as a proxy for antisocial behaviour) on these 

associations. 

Findings showed small, statistically significant associations between CU traits and 

each substance category. Accounting for potentially confounding factors including the type 

of CU traits instrument, study design and sample characteristics did not significantly alter 

these associations. These findings suggest that CU traits co-occur with a range of substance 

use problems, and that a CU trait measurement should be included in assessments of youth 

presenting with substance use problems regardless of the severity of co-occurring antisocial 

behaviour. 
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behaviour, health problems and even death. A particularly vulnerable group showing high 

rates of risky behaviours including substance use is children with elevated callous-

unemotional (CU) traits. CU traits comprise a temperament dimension characterised by low 

empathy, lack of guilt, low levels of emotional expression, and a lack of concern for 

performance. Studies on CU traits and substance abuse to date have mainly focused on their 

direct relationship, but there is little research investigating mechanisms that may explain 

how they are associated. The link between CU traits and substance use has been reported to 

relate to a tendency to reduced sensitivity to punishment and higher reward motivation, but 

this hypothesis has not been previously investigated in children.  

This study aimed to investigate reward and punishment sensitivity as potential 

mediators of the relationship between childhood CU traits and adolescent substance use in 

the Millennium Cohort Study, following a nationally representative community sample of 

children born in 2000-2001. A longitudinal design was used, with a measure of CU traits 

collected at age 11, measures of reward and punishment sensitivity collected at age 14, and 

measures of substance use over the past 12 months (alcohol, cannabis, other illicit drugs) 

collected at age 17. Relevant covariates included age 11 baseline alcohol use, gender, 

poverty, emotional symptoms, conduct problems, hyperactivity, and verbal ability.  

Mediation analyses showed indirect effects of both reward and punishment 

sensitivity between CU traits and alcohol use frequency, such that higher CU traits 

predicted higher reward sensitivity and lower punishment sensitivity, but both higher 

reward and punishment sensitivity predicted higher alcohol use. For cannabis and other 

illicit drug use, only reward sensitivity was found to be a mediator of the link between CU 

traits and substance use. These results suggest that reward and punishment sensitivity may 

have independent effects on the decision-making processes contributing to adolescent 

substance use in community youth and should be further investigated in at-risk samples.  
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Appendices 

Appendix A: LRP Instructions to authors (Clinical Psychology Review) 
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Table B3 

Sensitivity Analyses 

 Alcohol Cannabis SU composite/other drugs 
Stringent analysis 9 studies, 12 effect sizes 

k=4115 
=0.20,95% CI= 0.14-

0.27 
z=6.05 p<.001  
Q(11)=45.92, p=.001 
I2=77.96 
 

6 studies, 8 effect sizes 
k=2962 

=0.17, 95% CI=0.08-
0.26  
z=3.61 p<.001 
Q(7)=35.07, p=<.001 
I2=84.47 

11 studies, 14 effect sizes 
k=3064 

=0.18, 95% CI= 0.11-
0.24 
z=5.13 p<0.001 
Q(13)=32.17, p=0.002 
I2=67.53 

Longitudinal 
analysis 

11 studies, 15 effect sizes 
k=5021 

=0.19, 95% CI=0.13-
0.25 
z=6.18 p<0.001,  
Q(14)=58.79, p<0.001 
I2=78.19 
 

8 studies, 11 effect sizes 
k=3868 

=0.17, 95% CI=0.10-
0.24  
z=4.67 p<0.001  
Q(10)=41.86, p<.001, 
I2=80.60 

16 studies, 22 effect sizes 
k=7600 

=0.16,95% CI=0.12-0.21 
z=6.68 p<0.001,  
Q(21)=76.79, p<0.001 
I2=73.58 

Short/adapted 
form analysis 

14 studies, 17 effect sizes 
k=6068 

=0.17, 95% CI=0.11-
0.23  
z=5.64 p<0.001,  
Q(16)=68.86, p<0.001 
I2=80.94 
 

9 studies, 11 effect sizes 
k=4447 

=0.17, 95% CI=0.10-
0.24  
z=4.62 p<0.001,  
Q(10)=40.66, p<0.001, 
I2=81.67 

15 studies, 19 effect sizes 
k=6172 

=0.16, 95% CI=0.12-0.20  
z=5.33 p<0.001,  
Q(18)=47.54, p=0.0002, 
I2=74.68 

Pooled analysis 15 studies, 19 effect sizes 
k=6584 

=.17 ,95% CI=0.12-0.22  
z=6.20 p<0.001,  
Q(18)=72.46, p=<.001, 
I2=79.10% 

10 studies, 13 effect sizes 
k=4963 

=0.17 0,95% CI=0.11-
0.23 
z=5.20, p<0.001  
Q(12)=47.12, p<.001 
I2=80.13% 

19 studies, 25 effect sizes 
k=8996 

=0.15, 95% CI= 0.11-
0.19 
z=6.91 p<0.001,  
Q(24)=83.89, p<.001 
I2=73.76% 

 

  



 123 

Appendix C: SRP Instructions to authors (Journal of Personality Disorders) 
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Appendix E: SRP Changes to SCM provision during COVID-19 
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Appendix F: SRP Problem-Solving Group module evaluation sheet 
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Appendix G: SRP Ethical approval 
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Appendix J: MRP University of Bath ethics approval  
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