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Abstract 
 

Studies have shown that children and adolescents with neurostructural and/or 

neurodevelopmental challenges experience worse mental health outcomes than their neurotypical 

peers, including more extensive service use, more severe symptomatology, and greater functional 

impairment. Despite the poor prognoses of these children and adolescents, few studies have 

investigated the neurocognitive contributions to mental health complexity among those seeking 

community-based mental health services. At present, environmental/social and behavioural 

factors remain the primary focus of treatment plans and much of the research examining this 

complex population has targeted psychosocial determinants. However, interventions based on 

these factors alone are not always effective, as they fail to account for neurocognitive challenges, 

which can significantly contribute to psychiatric presentations. This dissertation involves two 

studies that aimed to address these gaps in the literature and inform current practices in 

paediatric community mental health settings. Using Structural Equation Modeling (SEM), Study 

1 tested the generalizability of a path model predicting service use among those with (n = 66) 

and without (n = 97) neurodevelopmental disorders (NDs). As expected, those with NDs had 

higher levels of symptomatology and greater service use than those without, and there were 

notable differences in the predictive pathways across ND groups. Similar paths were found 

between externalizing challenges and service use among all children/adolescents; however, the 

paths from internalizing challenges, early life adversity, and sex were only significant among the 

ND group, indicating that neurodevelopmental status is an important moderator of outcomes. In 

Study 2, a mixed methods approach was employed to examine how neuropsychological 

information could help inform current practice. Qualitative results confirmed that 

neuropsychological factors are often overlooked when utilizing current approaches and that 
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observable symptoms, rather than underlying causes, are a primary focus of treatment. Further, 

neurocognitive deficits were found to be associated with self-reported interpersonal difficulties 

and caregivers’ reports of externalizing; however, only caregiver-reported externalizing 

challenges correlated with poorer treatment outcomes. Importantly, neurocognitive challenges 

were associated with long-term treatment responses, suggesting that these factors may be an 

important therapeutic target. Collectively, these findings indicate that using an exclusively 

psychosocial treatment approach, without considering neuropsychological factors, may not be 

effective among complex cases. 

Keywords: neuropsychology, neurological compromise, neurodevelopmental disorders, 

paediatric mental health, psychopathology    
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General Introduction 

In Canada, child and adolescent mental illness is a significant public health issue. Studies 

have shown that over 1 million Canadian children are affected by mental illness (Waddell et al., 

2002), contributing to billions in annual mental health costs (Stephens & Joubert, 2001). 

According to Newton and colleagues (2009), for example, approximately 3,000 children and 

adolescents present to Alberta emergency departments each year with mental health-related 

concerns, such as anxiety, mood disorders, and/or substance abuse. In turn, these visits translate 

to an overwhelming $3.5 million in direct costs over a 4-year period (e.g., hospital stays, 

prescription medications, etc.; 2009). In Ontario, between 18 and 22% of children and 

adolescents will experience at least one mental disorder over a 6-month period, resulting in 

service contacts across a variety of sectors (e.g., mental health agency, school-based, hospital-

based, etc.; Gandhi et al., 2016; Georgiades et al., 2019) and a number of indirect costs, such as 

lost parental income due to extra time off (e.g., Ipsos Public Affairs, 2017). Further, since mental 

health plays a critical role in healthy child development, the impacts of paediatric mental illness 

are far-reaching. For instance, it has been demonstrated that children with mental health 

diagnoses have poorer psychosocial and family functioning compared to typically developing 

children (Dey et al., 2012; Jonsson et al., 2017), and are more vulnerable to adverse outcomes in 

adulthood, including school dropout, criminality, and social isolation (Copeland et al., 2015). 

Given the profound impact of paediatric mental illness on society, the individual, and their 

family, there is a need to further investigate child and adolescent mental health to improve 

outcomes.  

Adding to this burden, it has been demonstrated that a proportion of children and youth 

do not respond to routine treatment and continue to experience persistent and impairing 
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symptoms that impact their social, academic, and community participation (Kessler et al., 2010; 

Waddell et al., 2002). Indeed, according to qualitative and clinical reports, an increasing number 

of Canadian children and adolescents have complex mental health needs that require high 

intensity services, repeated episodes of care, and/or prolonged involvement with children’s 

mental health agencies (e.g., Children’s Mental Health Ontario [CMHO], 2019; Reid & Brown, 

2008; Reid et al., 2019). In Ontario, for example, 9% of children and adolescents with a mental 

disorder are hospitalized at least three times a year and 38% have three or more annual 

emergency department visits (CMHO, 2019). At Pathstone Mental Health – a lead child mental 

health agency in the Niagara region – approximately 15% of children and adolescents served 

have complex needs requiring intensive treatment and a full team of professionals (Pathstone 

Mental Health, personal communication, November 10th, 2017). Thus, for this subset of children 

and adolescents, brief or time-limited services are not sufficient to address their behavioural, 

social, emotional, and/or cognitive difficulties. Instead, these children and adolescents require 

ongoing and extensive interventions that are often accessed through multiple service sectors and 

providers (Duncan et al., 2018; Stewart & Hirdes, 2015). Accordingly, the care received by this 

complex group is highly fragmented (e.g., McMorris et al., 2013), and as these children and 

youth transition to adult psychiatric care, the treatment goals often shift towards stabilization and 

discharge, rather than active rehabilitation.   

Despite the poor prognoses of these children and adolescents, the factors that make a 

child ‘complex’ are not well understood, limiting early identification and treatment efforts. 

Indeed, during intake, mental health professionals are unable to determine which children and 

youth will develop a complex trajectory and require targeted, early interventions (Billawala et 

al., 2018). In many cases, for example, children and adolescents are only identified as ‘complex’ 
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once they have demonstrated a need for prolonged and extensive services (e.g., after years of 

unsuccessful treatment, service contacts across multiple sectors, etc.; Ministry of Children and 

Youth Services [MCYS], 2015). Unfortunately, when children’s needs go unmet for several 

years, additional challenges and barriers accumulate, as these children are more likely to fall 

behind academically, be excluded by their peers, and further deteriorate over time (e.g., 

Cosgrave et al., 2008; Williams et al., 2008). Even after these children and youth are identified, 

many will require individualized services that are not government-funded, such as 

comprehensive neuropsychological assessments (Billawala et al., 2018), and will be placed on 

lengthy waitlists which can delay assessment and treatment for up to two and a half years 

(CMHO, 2020). From a clinical perspective, therefore, it is imperative that we identify early 

indicators of complexity to ensure that children and adolescents with complex mental health 

needs receive early and appropriate interventions.  

While the social and economic ramifications of complexity are well-documented (e.g., 

Clark et al., 2005; Reid & Brown, 2008; Robinson et al., 2001; Yatchmenoff et al., 2004), the 

biopsychosocial factors that contribute to complex mental health presentations have not been 

empirically examined to the same extent. In particular, there are three main shortcomings of the 

current literature that have delayed advancements in our understanding of complexity. First, 

there has been a lack of clarity and agreement surrounding the terminology and operational 

definitions of mental health complexity. A number of diverse terms have been used to refer to 

this disadvantaged group (e.g., complex special needs, Billawala et al., 2018; ‘hard to reach’ 

young people, Bevington et al., 2013; children with high levels of service complexity, Lapshina 

& Stewart, 2019; high-service users, Stewart et al., 2019; children with dual diagnoses, Ono et 

al., 2019; complex cases, Kazdin & Whitley, 2006) and this inconsistency has resulted in many 
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parallel, yet disconnected, lines of research across fields (e.g., psychology, psychiatry, 

epidemiology, education, criminology, etc.). To remedy these inconsistencies and unify findings 

across disciplines, this dissertation will further examine these terms and their implications for 

measurement/assessment.  

A second shortcoming of previous research is the predominant focus on hospital-based 

care and inpatient treatment. Although hospitals and schools are often the first point of contact 

for families seeking paediatric mental health services (e.g., Farmer et al., 2003; Georgiades et al., 

2019; Shanley et al., 2008), the majority of children and adolescents seek out follow-up services 

in the community or specialized mental health settings (e.g., Cappelli et al., 2019). In addition, 

recent initiatives by the MCYS have significantly impacted service pathways by facilitating 

collaborative partnerships among mental health providers (Government of Ontario, 2013). In 

particular, the MCYS established a series of lead agencies that are accountable for the provision 

and coordination of services within a community (Government of Ontario, 2012). At present, 

therefore, these community-based agencies are the primary providers of children’s mental health 

services (Duncan et al., 2018) and they are viewed as the most practical and favourable setting to 

receive care following discharge from the hospital (Cappelli et al., 2019). Despite the importance 

of these agencies, however, few empirical investigations have focused on services provided in 

community-based settings. Thus, this program of research will further investigate community-

based care and how complex children and adolescents utilize these services.  

Third, and most pertinent to the current dissertation, is the paucity of research 

investigating the contributions of neurodevelopmental and neurobiological factors in the context 

of mental health complexity. Research to date has largely focused on external indicators of 

complexity (e.g., family conflict and dysfunction, psychological trauma, etc.) to the exclusion of 



 
 

 
 

5 

other considerations (such as child-based factors), providing an incomplete account of what 

distinguishes complex children and adolescents from their peers. Indeed, even in the context of 

intellectual/developmental disability (IDD), researchers have overlooked how a 

child/adolescent’s neuropsychological functioning impacts their mental health needs and, 

instead, have adopted a perspective that emphasizes social and environmental influences (e.g., 

Lapshina & Stewart, 2018). However, according to a biopsychosocial model of development, a 

range of factors can interact to interfere with a child/adolescent’s developmental trajectory and 

result in subtle changes to the brain’s structure and functional capacity (e.g., Anderson et al., 

2011; Anderson et al., 2018; Rutter et al., 2006). Accordingly, it has been reliably demonstrated 

that mental health challenges are more prevalent among children and adolescents with notable 

neuropathology (e.g., cerebral palsy, epilepsy, traumatic brain injury [TBI], etc.; Max et al., 

2013; McKinlay et al., 2009) and that those with neurodevelopmental disorders (ND), such as 

Attention Deficit Hyperactivity Disorder (ADHD) and Autism Spectrum Disorders (ASD), use 

more mental health services compared to those without recognized neurological disruption (e.g., 

Barrett et al., 2015). In addition, since neuropsychological performance provides an objective 

index of subtle disturbances in brain function, impairments in these functional capacities are 

commonly observed among those with psychiatric challenges and have been found to negatively 

impact the efficacy of mental health treatments (Braun et al., 2011).  

Furthermore, in adopting an exclusively-social perspective, clinicians and researchers 

often fail to consider the underlying aetiologies of psychiatric symptomatology; one unfortunate 

byproduct of this oversight is that symptoms are often viewed as diagnostic, obscuring the fact 

that similar behavioural presentations may have diverse neural underpinnings. In other words, 

although a set of symptoms may be commonly associated with a particular clinical diagnosis, 
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there is a need to evaluate alternative explanations since many externalizing and internalizing 

symptoms are not cause-specific. For example, while fatigue, loss of energy, and disruptions to 

sleep are characteristic features of Major Depressive Disorder (MDD; Kapfhammer, 2006), it is 

not uncommon for individuals to also experience these symptoms following a mild TBI (Silver et 

al., 2009). Thus, while the clinical presentation may be similar to that of MDD, the etiology and 

interpretation will differ among the individual with a history of injury. In our lab, it has been 

reliably demonstrated that individuals are physiologically underaroused after injury and that this 

dampened reactivity is associated with somatic symptoms of depression, rather than affective 

symptoms (e.g., sadness, anhedonia, etc.; Robb & Good, 2016; Robb & Good, 2015). Similarly, 

studies among individuals with IDD have shown that behavioural changes associated with 

underlying medical concerns (e.g., gastroesophageal reflux, constipation) are often interpreted as 

evidence for psychopathology when comprehensive medical and neurological assessments are 

not conducted prior to inpatient referral (Charlot et al., 2011). Together, these findings 

underscore the importance of adopting a neuropsychological approach to the assessment, 

diagnosis, and treatment of paediatric mental health, which acknowledges the heterogeneous 

contributions to psychiatric presentations.  

In summary, there are many gaps in our understanding and treatment of children and 

adolescents with complex mental health needs. While neuropsychological testing has been 

traditionally implemented in the care of individuals with neurological and neurodevelopmental 

disorders, it is not habitually integrated in the assessment and treatment of mental illness, 

especially among pediatric populations (Allott et al., 2013). As a result, children who are 

neurologically and/or cognitively compromised are often given incompatible treatment that does 

not address their underlying challenges. In turn, these children are left with untreated symptoms, 
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contributing to frequent service contacts and impairing their quality of life over time. However, 

to address these shortcomings and improve our understanding of paediatric mental health, 

additional research is needed. Not only is there a need to investigate the concept of complexity in 

community-based settings, but it is also necessary to examine its indicators from a 

biopsychosocial lens. The current program of research, therefore, takes a neuropsychological 

approach to mental health complexity and uses two studies to examine the factors that may 

distinguish complex children and adolescents from their cohort, to help identify targets for early 

intervention. 

Mental Health Complexity 

Conceptualizations and Challenges 

Over the last decade, the topic of mental health complexity has garnered considerable 

public attention – anecdotal accounts describing the barriers encountered by, and the challenges 

associated with treating, complex children and youth are widespread (e.g., Reid & Brown, 2008; 

Stalker et al., 2003) and these reports have initiated a number of government initiatives aimed at 

improving outcomes for this population. For instance, in February 2014, the Working with 

Children and Youth with Complex Mental Health Needs: An Integrated Training Project was 

established by the MCYS and the Canadian Mental Health Association (CMHA) Ontario to help 

mental health providers develop the skills needed to serve complex children and youth 

(Government of Ontario, 2015). The project involved over 5,000 service providers from a variety 

of sectors and was found to be highly useful based on participant evaluations. Similarly, in 2015, 

the Youth Council of the Mental Health Commission of Canada (MHCC) called for improved 

access to specialized services and greater coordination and training among providers to meet the 
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needs of this complex population, acknowledging that these individuals are more likely to “slip 

through the cracks” (MHCC, 2015).  

However, despite increasing public recognition of the unique challenges facing this 

population, mental health complexity has not been a significant focus of mental health research. 

In fact, as noted above, considerable confusion exists regarding the concept of complexity and its 

precise meaning. At present, there is no accepted definition of mental health complexity and a 

number of terms have been used interchangeably in the literature. This lack of consensus is 

problematic because it makes it difficult for researchers to compare findings across different 

populations and settings and it further complicates the field, as the same term may be used to 

refer to very different groups of children and youth. For instance, while some researchers have 

argued that the severity or intensity of the child/adolescent’s challenges is the key criterion for 

complexity, others have emphasized cross-sectoral service use and multimorbidity as core 

components. In the following sections, these three different conceptualizations will be discussed 

in an attempt to consolidate disparate literatures and provide a rationale/framework for the 

terminology and approaches employed in this dissertation. 

Children and Adolescents with Severe Challenges/Impairment 

Commonly, children and adolescents with complex needs are thought to possess the most 

severe and intense challenges; whether severity is determined relative to the child’s age-matched 

cohort (e.g., Mark & Buck, 2006) or in terms of the level of functional impairment caused by 

their symptoms, many have characterized this group as being seriously emotionally disturbed 

(SED; e.g., Marsh, 2004) or as having severely impairing challenges (e.g., Williams et al., 2018). 

In particular, this group of children and adolescents are often classified as falling on the “severe 

end of the continuum of impairment” (Marsh, 2004, p. 443), implying that it is not the specific 
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diagnosis or pattern of symptoms that determines complexity, but rather, the degree of 

interference caused by the child/adolescent’s symptoms. In the United States, for example, 

children who are SED are those with a diagnosed mental disorder (based on the Diagnostic and 

Statistical Manual of Mental Disorders, Fifth Edition [DSM-V]; American Psychiatric 

Association [APA], 2013) that significantly impairs their functioning or negatively impacts their 

ability to fully participate in academic, community, or familial activities (Substance Abuse and 

Mental Health Services Administration [SAMHSA], 1993).1 Similarly, according to Olfson et al. 

(2015), children and adolescents with severe mental health challenges experience substantial 

impairment across multiple domains, well beyond that which is required for a formal mental 

health diagnosis. Thus, under these definitions, children with varying disorders/presentations 

could be considered to have complex mental health challenges, as long as their symptoms are 

severe enough to meet the threshold for impairment. 

Accordingly, to operationalize this severity-based conceptualization of complexity, the 

most common approach has been to measure the level of functional or global impairment 

experienced by the child/adolescent as a result of their symptoms (see Williams et al., 2018 for a 

meta-analysis). For instance, in a study by Kessler et al. (2012), children and adolescents were 

considered to be SED if they exhibited moderate levels of impairment across all functional areas 

or if they exhibited severe impairment in one area (i.e., a score of 50 or less) on the Children’s 

Global Assessment Scale (CGAS; Shaffer et al., 1993). Consistent with this, Merikangas and 

colleagues (2010) created four impairment levels based on caregiver responses on the Diagnostic 

Interview Schedule for Children Version IV (DISC-IV; Shaffer et al., 2000) and classified those 

with greater than two moderate, or one severe, impairment ratings as falling in the severe range. 

                                                
1 The only exceptions to this definition are that the child/adolescent must not have a developmental disorder or a 
substance use disorder (SAMHSA, 1993). 
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Thus, under this approach, the child/adolescent and their adjustment are prioritized – children 

and adolescents who show limited family, school, and community engagement due to their 

challenges are judged to be the most complex, relative to those experiencing less functional 

impairment.  

As highlighted by Ringeisen and colleagues (2017), however, there is no uniform 

methodology for measuring severity-based complexity, which has resulted in highly variable 

findings across investigations, including prevalence estimates ranging from 4.3 to 22.6%. In 

particular, in addition to the varying impairment criteria discussed above (e.g., unidimensional 

vs. multidimensional impairment), a number of diverse impairment measures and samples have 

been employed to investigate SED children and adolescents, making it difficult to interpret cross-

study differences (Ringeisen et al., 2017). For instance, in a study by Francis et al. (2012) higher 

rates of severe disturbance were observed when using the Global Assessment of Functioning 

(GAF; APA, 2000) as a measure of impairment relative to the Child and Adolescent Functional 

Assessment Scale (CAFAS; Hodges & Wong, 1996); and a greater proportion of youth with 

externalizing, versus internalizing, disorders were classified as SED when using the CAFAS over 

the GAF. As such, Francis et al. (2012) argue that some measures of impairment may be 

systematically biased and more likely to overidentify children and adolescents with certain 

diagnoses as being SED. Further, investigations that focus exclusively on children and 

adolescents that are SED fail to consider those experiencing significant levels of impairment 

despite no formal diagnosis. Thus, although few would dispute the claim that the severity of 

one’s challenges/impairment is a core component of mental health complexity, how severity is 

operationalized remains debated. 
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Of relevance to the current thesis, the severity-based approach has also been criticized for 

neglecting important developmental trends, such as age-related differences in symptomatology 

and functional impairment (Ringeisen et al., 2017). According to Ringeisen and colleagues 

(2017), for example, extant measures do not effectively capture functional impairment among 

young children. Ringeisen et al. (2017) contend that a preschooler’s symptom severity and 

resulting impairment is better reflected by the family’s ability to engage in daily activities, rather 

than exclusively the child’s level of impairment, given age-related expectations about academic, 

familial, and community engagement. Indeed, consistent with the DSM-V and its added focus on 

developmental issues, many researchers have called for revised SED criteria and measures that 

are sensitive to age-related differences, even among children and adolescents with similar 

diagnoses.  

Moreover, while this line of inquiry has helped public health officials to allocate 

resources, it has not been as useful from a clinical standpoint. That is, although studies of 

children and adolescents with severe challenges have provided information about the prevalence 

of mental-health related impairment and the need for additional funding among certain 

communities, they have not had as large of an impact on early identification efforts. In practice, 

SED classifications are often made in a post-hoc manner to permit access to multidisciplinary 

services (Reddy, 2001). Accordingly, few studies have prospectively examined the factors that 

predict a SED classification among children and adolescents. Despite these methodological 

challenges and research gaps, the severity of a child/adolescent’s symptoms and their level of 

daily impairment are inextricably linked to the concept of mental health complexity and require 

further investigation.  
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Children and Adolescents with Complex Service Use 

 While SED designations are often used in the United States to determine funding 

allocations, this terminology has not been as widely accepted in Canada. Alternatively, Canadian 

clinicians and researchers have adopted a broader conceptualization of complexity, 

acknowledging that a number of challenges can impact a child/adolescent’s well-being. In 

particular, in Ontario, mental health complexity has frequently been defined in terms of the 

multitude and intensity of services necessitated by a child/adolescent’s challenges (Stewart et al., 

2017). Those with frequent hospitalizations/readmissions, chronic and specialized supports, 

and/or cross-sector service use, for example, are deemed to be complex, given that their 

symptoms are not easily treated with traditional, and/or brief, interventions. In fact, many have 

referred to this population as having ‘high-needs’, ‘complex special needs’ and/or ‘service 

complexity’, suggesting that these children and adolescents are those who require the most 

specialized care (e.g., neuropsychological testing, residential care, etc.) from multiple service 

sectors (e.g., Billawala et al., 2018; Lapshina & Stewart, 2019). Thus, although the 

child/adolescent’s challenges are still emphasized under this conceptualization, the service use 

resulting from the child/adolescent’s needs is used as the primary metric for complexity. 

Based on this conceptualization, mental health complexity has been measured in a variety 

of ways, including the child/adolescent’s duration of service use or length of stay in hospital 

(e.g., Stewart et al., 2014), recidivism/readmissions (e.g., Bobier & Warwick, 2005), the type of 

services utilized and/or the child/adolescent’s response to intensive intervention (e.g., Cuthbert et 

al., 2011). For example, when examining adolescents with psychiatric challenges, Stewart et al. 

(2014) characterized those with longer lengths of stay in hospital (from the time of admission to 

discharge) and a previous admission as having more complex needs, relative to adolescents with 
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shorter lengths of stay and no history of prior admissions. In a more recent investigation focusing 

on service complexity among children and adolescents with comorbid mental health challenges, 

Lapshina and Stewart (2018) focused on the type of services accessed, as well as duration or 

frequency of service use. Specifically, greater complexity was characterized by a combination of 

service-use indicators, such as inpatient mental health admissions, emergency department visits, 

mental health interventions, and supports accessed from other related sectors (e.g., child 

protection, education, etc.; 2018). In this way, higher scores reflected broader and more intense 

service needs, rather than exclusively the frequency with which services were accessed. Like the 

SED literature, previous studies employing this approach have yielded a range of prevalence 

estimates, with some identifying approximately 10% of children and adolescents as having 

complex needs (e.g., Epstein et al., 2004), and others identifying up to 27% (e.g., Stewart et al., 

2019).  

There are a number of factors that contribute to these inconsistencies and make it difficult 

to study complexity from a service-based perspective. First, as with severity-based 

conceptualizations, high service-use can be defined in a variety of ways – some researchers have 

opted to use strictly quantitative methods, such as the number of days in services or the number 

of admissions, while others have employed more subjective, yet ecologically-valid, methods. For 

instance, consider the following operationalization of complexity from Clark et al.’s 2005 

investigation:  

We elected to study those young people identified by services as being the most 

concerning to them as we considered that this was most likely to determine service 

responses and interventions. Child Mental Health Services across Manchester, 

Manchester Social Services, Manchester Youth Justice Service and Manchester 
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Education Authority were therefore each asked to identify those children aged 8–18 years 

about whom they had greatest professional concern by virtue of complex or difficult 

emotional, behavioural or mental health disturbance. (p. 170)  

Although this definition is not as objective as those outlined earlier in this section, it highlights 

the heterogeneity that exists and captures a common sentiment among scientist-practitioners that, 

“complexity, although difficult to define, is rather easily recognized” (Kazdin & Whitley, 2006, 

p. 456). In fact, while specific eligibility criteria may exist for specialized mental health services 

(e.g., complex special needs funding; MCYS, 2015), providers are often forced to make tough 

decisions about which children and adolescents are most in need given that service demands 

often exceed available resources (Billawala et al., 2018). Thus, when using professional referrals 

or one’s involvement in specialized services as an index of complexity, it is important to 

recognize that some level of clinical judgment will be involved, and this may contribute to 

discrepancies in the literature.  

A second, yet related, challenge with service-based definitions of complexity is that other 

factors beyond the child/adolescent’s symptoms can dictate the types of services that are 

accessed and the frequency of service use. Indeed, it has been demonstrated that factors 

associated with the child/adolescent’s social network and characteristics of the service system, 

such as the consistency of treatment or spacing of therapy sessions, can impact service 

engagement and use, irrespective of a child/adolescent’s symptomatology (e.g., De Haan et al., 

2013; Sarmiento & Reid, 2020). Service-based measures of complexity, therefore, may reflect a 

much broader conceptualization that includes additional influences, beyond those directly related 

to the child’s psychopathology and level of impairment (e.g., see Kazdin & Whitley, 2006).  
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Third, it should be acknowledged that previous studies have largely focused on service 

complexity in the context of the primary healthcare system and have only recently begun to 

focus on community-based mental health (e.g., Reid et al., 2019); thus, it remains unclear 

whether extant findings are generalizable. Finally, one important consideration when discussing 

different aspects of service-based complexity (e.g., recidivism, duration of use, specialized 

services, etc.), is whether these different indices all reflect the same group of children and 

adolescents. In other words, no study has examined whether these aspects of service use all 

reflect a common underlying construct, despite the fact that they are all commonly considered to 

be indicators of complexity. It may be that children and adolescents with repeated, but brief, 

hospital admissions, for example, are qualitatively different than those with extended lengths of 

stay in hospital, implying that these factors should not be treated as indicators of the same 

construct. Taken together, additional research is needed to investigate the underlying facets of 

service use when focusing on service-based outcomes. 

Children and Adolescents Experiencing Comorbid Challenges or Multimorbidity 

The two approaches delineated above conceptualize complexity as an outcome (e.g., 

impairment, service use); however, the term ‘complex’ has also been used in the literature as a 

descriptor of the child/adolescent (e.g., Kazdin & Whitley, 2006). Specifically, a third approach 

to the conceptualization of mental health complexity has been to view it as a factor that 

moderates the child/adolescent’s outcome and/or diminishes the utility of evidence-based 

treatments (EBTs; 2006). In other words, under this approach, the child/adolescent is considered 

to be complex, and it is their complexity that predicts poor outcomes.  

Although there are multiple ways of measuring this type of complexity, one common 

approach is to characterize cases with comorbid or multiple challenges as being more complex. 
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This approach is in keeping with the MCYS’s definition of complexity (MCYS, 2015) and 

complex case descriptions supplied by service providers (e.g., Reid & Brown, 2008), which 

highlight the multifaceted and comorbid nature of this population. Further, it aligns with 

empirical findings indicating that multimorbidity results in poorer outcomes. For example, it has 

previously been shown that children with three or more mental disorders are more likely to score 

in the severe range on measures of functional impairment (Kessler et al., 2012) and that 

comorbidity among youth is associated with treatment resistance and dropout (Williams et al., 

2018). Similarly, as highlighted by Kazdin and Whitley (2006), there is a general consensus 

among clinicians and practitioners that children and adolescents experiencing multimorbidity are 

less responsive to interventions compared to those with a singular diagnosis, raising questions 

about the applicability of EBTs among this group. Thus, under this approach, a child/adolescent 

with complex mental health needs is one who possesses multiple diagnoses and/or challenges, 

and in turn, it is this comorbidity that contributes to their poor outcomes, including significant 

impairment, high service use, and treatment resistance.  

Although the majority of mental health professionals recognize comorbidity as 

contributing to case complexity (e.g., Kazdin et al., 1990), it is problematic to narrowly define 

complexity in this way. In particular, this definition implies that there is a one-to-one relationship 

between comorbidity and complexity and that those with more challenges/diagnoses will 

necessarily be more difficult to treat; however, previous studies have indicated that comorbidity 

does not always impact case complexity. For instance, a study by Kazdin and Whitley (2006) 

demonstrated that having comorbid diagnoses with Oppositional Defiant Disorder (ODD) or 

Conduct Disorder (CD) did not influence the effectiveness of EBTs nor treatment outcomes, 

although other factors, such as perceived treatment obstacles (e.g., difficulties finding childcare, 
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transportation issues, etc.), were significant correlates of therapeutic change. Thus, while 

comorbidity may be an important risk factor for poor outcomes, it is not a sufficient descriptor of 

all complex cases on its own and should not be considered synonymous with complexity. 

Moreover, it is important to recognize that this conceptualization does not specify the pattern of 

diagnoses required for a case to be considered complex and instead, treats all comorbidities 

comparably. As discussed in the sections that follow, however, the type of confounding 

challenge may be especially relevant in the context of mental health outcomes.  

Rethinking Mental Health Complexity 

 While previous conceptualizations have provided estimates of the prevalence of mental 

health-related impairment among children and youth, their heterogeneity has contributed to 

existing confusions. Indeed, when complexity is discussed as an outcome in one line of research 

and as a risk factor in another, it is easy to view these literatures as distinct and unrelated. For 

instance, a researcher may be studying children and adolescents with multiple diagnoses and may 

consider this group to be complex because of their level of impairment, yet the same researcher 

may overlook the literature on children and adolescents who are SED. Adding to this confusion 

and further obscuring the distinction between predictor and outcome, these three 

conceptualizations are often combined in policy papers or public health documents. In Ontario, 

for instance, the MCYS (2015) has defined children and adolescents with complex mental health 

needs as those with (1) long-term, persistent, and specialized supports, (2) coordinated supports 

from a number of service sectors, and/or (3) challenges in more than one domain. According to 

the MCYS, therefore, children and adolescents with complex needs are a very diverse group. 

Similarly, when examining case complexity in England and Scotland, Stalker et al. (2003) found 

that the label ‘complex needs’ encompasses a variety of children and adolescents in care, 
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including those with medical conditions, significant impairments in a number of areas, and 

learning disabilities. With all these diverse conceptualizations, it is easy to lose sight of the fact 

that these initiatives and efforts are motivated by a common purpose – to better understand this 

population of children and adolescents to improve outcomes.  

Importantly, if the goal is to improve outcomes, then there is a need to move away from 

approaches that define this population based on their poor outcomes (i.e., poor outcomes = 

mental health complexity). Instead, to understand what renders a child or adolescent complex, 

there is a need shift our conceptualizations and think about complexity as the factors (and their 

interactions) that give rise to poor outcomes (i.e., mental health complexity ® poor outcomes). 

Indeed, this dissertation first came to fruition to address this very question – what are the 

prospective indicators of mental health complexity that predict high service use and functional 

impairment? The practical importance of conceptualizing complexity in this way was reinforced 

during initial discussions with staff members at the Centre involved in this dissertation; these 

‘complex cases’ were a clear treatment priority for the Centre, yet it was very difficult for 

providers to identify any common features among this complex group, aside from their poor 

outcomes. Unfortunately, under current approaches, these children and adolescents are only 

identified after many years of service use and are characterized by their lack of treatment 

success.  

For the purposes of this dissertation, therefore, the term mental health complexity will be 

used broadly to refer to the factors that predict or contribute to poor outcomes. Due to the 

archival nature of Study 1, and the Centre’s historical use of service-based outcomes, Study 1 

retroactively examines the factors that predict service use (i.e., greater, more frequent, and longer 

durations of service use). Study 2, on the other hand, employs a mixed design to (1) compare the 
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neuropsychological/biological indicators of complexity available across different intake sources, 

(2) explore the factors evaluated by case workers as an index of treatment success/failure, and (3) 

examine how objective measures of neuropsychological functioning relate to symptom reports, 

as well as children/adolescents’ responses to treatment. Together, these two studies aimed to 

identify factors that distinguish these children and adolescents from their peers to mitigate their 

negative consequences. Ultimately, in doing so, our hope is that it is no longer feasible to define 

this population exclusively by their level of service use and/or impairment.  

Indicators of Mental Health Complexity 

As highlighted above, much of what is currently known about mental health complexity 

has been derived from studies that equate complexity with poor outcomes. Thus, the following 

sections of this dissertation will review the factors that have previously been associated with 

poor outcomes to arrive at a more comprehensive understanding of what might constitute case 

complexity. Before reviewing extant findings, however, it is important to recognize the different 

theoretical approaches that provide a foundation for these studies and their line of inquiry. These 

varying perspectives have often been presented in opposition because they result in different 

conclusions about the causes of psychopathology and the factors that should be targeted in 

interventions (e.g., Teeter Ellison & Semrud-Clikeman, 2007). Namely, there are two theoretical 

perspectives that have been predominant in the field of paediatric mental health: the social work 

perspective and the biomedical perspective. While the former has largely been adopted in 

community-based care, the latter has significantly influenced the provision of care in hospital-

based settings and the diagnostic process. Accordingly, these theoretical orientations and their 

tenets will be reviewed briefly before discussing the neuropsychological approach undertaken in 

the current study.  
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The Social Work Perspective  

At present, the majority of community-based mental health centres assess and treat 

mental disorders from a social work perspective (e.g., O'Brien & Calderwood, 2010; Proctor, 

2004; Towns & Schwartz, 2011). At Pathstone Mental Health, for example, most clinical 

managers hold degrees in social work, and many provincial advocacy groups, such as CMHO, 

emphasize the importance of a social/family-based perspective when working with paediatric 

populations (CMHO, 2020; Pathstone Mental Health, 2020). In mental health settings, social 

workers assist in the prevention, treatment and rehabilitation of individuals with mental disorders 

by viewing the individual as inseparable from their social context (Canadian Association of 

Social Workers [CASW], n.d.). Specifically, social workers play an integral role in fostering 

collaborative environments (e.g., among the family, professionals, community supports, etc.), 

assessing and treating children and adolescents with various challenges (e.g., case management, 

family-based therapy, etc.), and engaging in prevention and public education efforts (e.g., 

creating resources for the public). As highlighted by the CASW (n.d.), social workers are well-

suited to work in post-acute, community-based care given their focus on how individuals engage 

with the social world; thus, the majority of social workers in the mental health field are involved 

in front-line work (O'Brien & Calderwood, 2010).  

According to Coppock and Dunn (2010), the social work approach is rooted in the belief 

that individual experiences (e.g., trauma, maltreatment, etc.) and familial/contextual factors (e.g., 

socioeconomic status, living arrangements, etc.) have a significant impact on well-being and 

often give rise to mental health challenges. In fact, proponents of this perspective have argued 

that mental distress reflects a coping response or a manifestation of stressful life circumstances 

and as such, is not caused by underlying pathology (Tew, 2005). In other words, instead of 
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focusing on the nature of the individual’s distress, social workers are encouraged to target the 

social context by improving an individual’s ability to cope with environmental demands, altering 

environmental factors that negatively impact mental health, and mitigating the consequences of 

mental illness on the individual and their interpersonal relationships (Coppock & Dunn, 2010). 

Notably, in contrast to other models of mental illness, the social work perspective is often 

considered more holistic, due to its emphasis on the individual and the broader context in which 

they reside, and more empowering, as it acknowledges the unique viewpoint of those seeking 

care and recognizes clients as partners in treatment (Coppock & Dunn, 2010). Moreover, some 

have argued that the social work approach is even more important in paediatric care given that 

the child/adolescent client and their treatment response will be heavily influenced by complex 

family issues, more so than the adult client (Kazdin & Whitley, 2006).  

Social/Environmental Indicators 

Based on the strengths highlighted above, a number of empirical investigations have 

examined social/environmental factors as potential predictors of poor outcomes among children 

and youth. One area that has received considerable attention is family dysfunction and its 

relationship with extended service use. Across numerous investigations, it has been demonstrated 

that children and adolescents with more complex family situations (e.g., conflict, poor family 

relations/communication, etc.) have more intense and persistent service use compared to those 

with improved family functioning and supports (e.g., Blader, 2004; Lapshina & Stewart, 2018; 

Stewart et al., 2019; Verhulst & Van Der Ende, 1997). For instance, among outpatients, Lapshina 

and Stewart (2018) showed that greater family dysfunction significantly predicts service 

complexity (see Stewart et al., 2017), even when accounting for other related factors, such as 

one’s age, sex, and experience of trauma. Thus, for these children and adolescents, it may be that 
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these external service providers are delivering much-needed social support that is not being 

received at home (e.g., Ryan et al., 2015). In line with this interpretation, it has been shown that 

inadequate social supports, such as poor parenting and limited friendships, are key contributors 

to intensive service use among 8 to 11-year-olds (Stewart et al., 2019). Therefore, familial 

factors may be important indicators of mental health complexity and warrant further 

consideration.  

Consistent with this research, family dysfunction has also been associated with an 

increased risk of psychiatric readmission and treatment resistance (e.g., Blader, 2004; Fontanella, 

2008; Reid et al., 2019; Sunseri, 2004). In a 2004 study by Blader, children were more likely to 

be readmitted to inpatient psychiatric services up to 12-months post-discharge when they came 

from households with low parental involvement and harsh discipline techniques. Similarly, using 

a composite family functioning score – capturing family features, such as problem solving, 

discipline techniques, conflict, and support – Sunseri (2004) found that children and adolescents 

with low levels of family functioning were more likely to be discharged from residential 

treatment to more restrictive/structured settings (e.g., hospitals, detention centres), exhibited 

fewer behavioural improvements throughout the course of treatment, and did not show as many 

functional gains compared to those with improved family circumstances. Thus, whether family 

dysfunction exerts its effects by amplifying the severity of a child/adolescent’s symptoms or by 

directly impacting their engagement in services, it is clear that it is associated with a range of 

unfavourable outcomes.  

Another social/environmental factor that has been a target of paediatric mental health 

research is childhood trauma and maltreatment. Trauma encompasses a number of different 

experiences; however, in childhood and adolescence, it is often associated with abuse (sexual, 
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physical, and/or emotional), neglect, bullying, and witnessing caregiver violence (Marshall et al., 

2020). According to the Public Health Agency of Canada (2010), approximately 14.19 per 1,000 

Canadian children will experience abuse or neglect – unfortunately, a sizeable proportion of 

these children and adolescents will also go on to develop persistent emotional and/or behavioural 

difficulties (e.g., Burge, 2007; Green et al., 2010; Raviv et al., 2010; Vinnerljung et al., 2006). 

Indeed, not only do these children experience greater functional impairments, they also tend to 

access more mental health related-services than their peers; childhood trauma and maltreatment 

have consistently been identified as predictors of service complexity (e.g., Lapshina & Stewart, 

2018; Reid et al., 2020) and readmissions (Bobier & Warwick, 2005), and have reliably been 

associated with psychosocial and internalizing problems (Kim & Cicchetti, 2006; Taussig & 

Culhane, 2010).  

The negative outcomes experienced by children/adolescents with a history of 

environmental adversity have led many researchers to identify childhood trauma as a critical 

marker of complexity (e.g., Raviv et al., 2010). In particular, childhood trauma is thought to have 

both direct and indirect effects on child/adolescent outcomes since it contributes to the severity 

of a child/adolescent’s symptomatology and has been linked to other environmental risks (e.g., 

caregiver psychopathology, community violence, etc.; Evans et al., 2013; Higgins & McCabe, 

2003). Consequently, it has been suggested that the effects of trauma on mental health are 

cumulative, such that those experiencing multiple instances of trauma/adversity are at risk for the 

worst outcomes, regardless of the different types of adversity experienced (Evans & Cassels, 

2014; Lauterbach & Armour, 2015; Sameroff et al., 1987). Consistent with this notion, the 

accumulation of multiple adversities has been identified as a predictor of mental health-related 
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symptoms, even among high-risk groups (Raviv et al., 2010), suggesting that this may be a 

means of identifying and prioritizing complex cases at intake (e.g., Marshall et al., 2020).  

Despite mounting evidence implicating social/environmental factors in the development 

of adverse mental health outcomes, there are several limitations of this literature that warrant 

consideration. First, many of these findings come from cross-sectional research and are often 

descriptive, rather than explanatory, in nature. From these investigations alone, therefore, it may 

be difficult to determine the precise mechanisms of these relationships. That is, although these 

studies show clear links between social/environmental factors and service complexity, it remains 

unclear whether these factors are direct determinants or whether additional mediators may 

account for these relationships. According to Ryan et al. (2015), for example, when studies have 

statistically controlled for participants’ symptomatology, the effect of family functioning on 

service use is not as consistent. Second, the varying definitions and methods used to empirically 

capture social/environmental factors across investigations should be acknowledged, as they will 

dictate the types of conclusions that can be drawn from findings. In the literature on childhood 

trauma, for example, many researchers have shown that different forms of maltreatment 

frequently co-occur (Cecil et al., 2017; Higgins & McCabe, 2003); thus, studies focusing on a 

singular form in isolation may be more likely to overestimate its unique contribution. Likewise, 

much of the research examining familial influences on service use has indicated that different 

patterns emerge depending on how family factors are conceptualized (e.g., Ryan et al., 2015). 

Specifically, previous research has illustrated that family burden (i.e., the degree of strain 

experienced by the family as a result of the child/adolescent’s challenges) may have more of a 

direct impact on service-based outcomes, relative to factors that capture family relations or 
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structure, since caregivers often act as gatekeepers to care among children and adolescents (e.g., 

Reid et al., 2019; Ryan et al., 2015). 

Third, while there is considerable evidence linking social/environmental factors to 

unfavourable outcomes, the overall variance accounted for by these factors is often modest, 

suggesting that other variables may play a role. In fact, in a study of children receiving out-of-

home care, Tarren-Sweeney (2008) showed that developmental factors, such as having a 

diagnosis of ID, independently accounted for overall mental health outcomes, over and above the 

effects of childhood trauma. Further, although social disadvantage may be a strong predictor of 

certain types of challenges among children and adolescents (e.g., insecure attachment), it does 

not effectively capture all individuals experiencing deleterious outcomes (2008). According to 

Marshall and colleagues (2020), for example, not all children with a history of trauma are 

considered in urgent need of mental health services during initial screening; thus, other factors 

may influence these relationships to either mitigate or amplify the impacts of early life adversity. 

Likewise, interventions based on social principles alone are not always successful, as they often 

fail to consider how individual differences may interact with social/environmental factors to 

impact psychopathology (e.g., Allott et al., 2013; Stewart et al., 2013). From both a research and 

clinical standpoint, therefore, there is a need to examine additional indicators of complexity in 

the context of community-based mental health. 

The Biomedical Perspective 

 Another relevant framework through which paediatric mental health has been 

investigated and treated is the biomedical perspective. The biomedical perspective, which is 

often criticized by advocates of the social work approach (e.g., Coppock & Dunn, 2010), 

emphasizes the biological underpinnings of mental illness and thus, focuses on biological 
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interventions. In particular, under this approach, mental illness is considered akin to any other 

physical illness. Pathological symptoms are thought to result from biological or “brain-based” 

abnormalities (e.g., chemical imbalances, disruptions in neural circuits, etc.) and they are often 

treated using pharmacological agents that seek to address these abnormalities (e.g., France et al., 

2007; Insel, 2009). Historically, the biomedical perspective has had a significant impact on the 

field of mental health – not only did it help bolster psychiatry’s position in the medical field, but 

it also revolutionized the assessment process by giving rise to the criterion-based diagnoses that 

make up our modern diagnostic system (Deacon, 2013). Indeed, although clinical diagnosis is 

not currently based on objective biomarkers (e.g., Hyman, 2007), a key component of the 

biomedical approach is its emphasis on symptom profiles, categorical diagnosis, and disorder-

specific treatments (Deacon, 2013). For example, the DSM-V (APA, 2013) – the primary system 

for the classification of mental disorders – is based on the notion that specific clusters or patterns 

of pathological symptoms are indicative of certain mental disorders (APA, 2013). By outlining 

standardized criteria, therefore, the biomedical approach has subsequently helped to improve the 

reliability of diagnoses and has facilitated treatment decisions for specific patient groups 

(Hyman, 2007).  

At present, the biomedical approach is widely accepted and practiced by mental health 

professionals in Canada. Many clinicians view diagnosis as critical in the provision of treatment 

(Jensen-Doss & Hawley, 2011) and surveys of Canadian psychiatrists and paediatricians have 

indicated that pharmacological treatments are commonly prescribed for a range of child mental 

health challenges (Doey et al., 2007). Further, despite the formation of lead community-based 

agencies (Government of Ontario, 2012), many families continue to access mental health 

services through the healthcare sector where the assessment and treatment of mental illness is 
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guided by the biomedical approach (Mapelli et al., 2015; Newton et al., 2009). Hospitals often 

act as a point of entry for service seekers, as the majority of Ontario parents report that they 

would first visit their family doctor if their child/adolescent were experiencing mental health 

challenges (Gill et al., 2017; Ipsos Public Affairs, 2017). Additionally, in Ontario, the rates of 

mental-health related hospitalizations, emergency department visits, and outpatient physician 

visits have significantly increased among paediatric populations (Gandhi et al., 2016). Given that 

the services offered in these settings are typically developed by physicians based on clinical 

experience, rather than empirical evidence (Leon et al., 2013), it stands to reason that many 

children and adolescents with mental health challenges are currently being assessed and treated 

from the biomedical approach.  

 In addition to influencing healthcare practices, it is also worth noting that the biomedical 

perspective has significantly impacted research practices in the field of mental health. In fact, as 

highlighted by Deacon (2013), much of the research demonstrating the efficacy of psychotherapy 

and other psychological interventions has employed biomedical methods, such as randomized-

clinical trials (RCTs; American Psychological Association, Presidential Task Force on Evidence-

Based Practice, 2006). Specifically, the controlled methodology of RCTs provided psychologists 

with a means of isolating the effects of a given therapy on outcomes and minimizing potential 

confounds, thereby increasing confidence in causality (Westen et al., 2004). While it is now 

recognized that RCTs are not the only form of evidence that can inform treatment, and that 

external validity is equally important, the biomedical perspective continues to have a clear 

impact on clinical research methods and the types of outcomes examined (Deacon, 2013). 
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Symptom-based Indicators 

Consistent with the biomedical model’s emphasis on clinical presentations, there has 

been a growing interest in identifying specific clusters of symptoms that might predict 

unfavourable outcomes. In particular, within the healthcare sector, a key focus has been to 

identify the symptom-based or clinical factors that distinguish those with and without repeated 

emergency department visits and extended hospitalizations (e.g., Leon et al., 2017). A range of 

clinical indicators have been targeted – such as CD, mood disorders, and psychosis – based on 

the assumption that certain types of presentations will be more complex due to their chronic 

and/or episodic nature (Leon et al., 2017; Stewart et al., 2014). Collectively, however, these 

investigations have yielded inconsistent results, making it difficult to translate these findings into 

clinical recommendations. While some researchers have shown that mood disorders are the most 

predictive of recidivism (e.g., Arnold et al., 2003; Cloutier et al., 2017; Newton et al., 2010; 

Stewart et al., 2014), others have provided compelling evidence that externalizing challenges, 

such as CD and behavioural dysregulation, are key determinants (e.g., Blader, 2004; Chung et 

al., 2008; Goldstein et al., 2007; Leon et al., 2016). For instance, by examining presentations to 

an emergency department crisis program, Cloutier et al. (2017) found that children and 

adolescents who met the criteria for a mood disorder at their initial visit had an increased 

likelihood of repeat emergency presentations, as well as more frequent, and earlier, 

presentations, relative to those who did not pass this threshold. Notably, however, none of the 

externalizing disorders examined by Cloutier et al. (2007) were found to positively predict repeat 

presentations, suggesting that children and adolescents with mood-based symptoms may be more 

complex. Nonetheless, when examining predictors of readmission to an inpatient psychiatric 

hospital, Chung et al. (2008) illustrated that a diagnosis of CD or ODD was predictive of repeat 
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admissions, even when controlling for the effects of other demographic and environmental 

factors. Together, these mixed findings make it difficult to clearly summarize the clinical 

characteristics of complex children and youth and have generated more questions than answers.  

Given that formal diagnoses rely on clinical judgment and many individuals may lack a 

diagnosis at intake, a subset of studies have examined more specific clinical characteristics as 

predictors of poor outcomes. The rationale behind this approach is two-fold. First, specific 

symptoms or pathological behaviours can often apply to a number of diagnostic categories (e.g., 

aggression) and could, therefore, account for mixed findings in the literature, and second, this 

approach may provide greater specificity by acting as a marker of severity among diagnostic 

categories. For example, among adults with a range of diagnoses, it has been demonstrated that 

one’s level of risk to others at intake is a significant predictor of readmissions (Zhang et al., 

2011); and among paediatric populations, variables that reflect the severity of illness, such as the 

use of psychotropic medications, suicide ideation, and suicide attempts, have been associated 

with increased service use and greater impairment (e.g., Cloutier et al., 2017; Goldston et al., 

2003; Leon et al., 1999). In community-based settings, comparable predictors have been 

targeted, although these studies have also yielded variable results (e.g., Farmer et al., 1999; Reid 

et al., 2019) and some have demonstrated that the types of symptom-based indicators may 

depend on the age of the child/adolescent (e.g., Stewart et al., 2019).  

While an exhaustive discussion of the biomedical model and its limitations is beyond the 

scope of this dissertation (see Deacon [2013] for a more detailed review), there are several 

drawbacks to symptom-based investigations that are noteworthy. If the goal of this research is to 

detect markers of complexity at intake, then symptom-based factors may be more limited relative 

to other types of indicators. As stated above, clinical diagnoses are subjective (e.g., Hairston et 
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al., 2019) and many children and adolescents may present to care without a formal diagnosis 

(i.e., subthreshold symptoms); thus, it may be problematic to identify complex children and 

youth on the basis of this information alone. Additionally, according to Stewart and colleagues 

(2014), “some diagnoses such as intellectual disability may only be recorded if seen as 

contributing to the immediate presentation” (p. 119), indicating that certain diagnoses may be 

present, yet omitted from the clinical records/files analyzed by researchers. While these 

omissions may occur more frequently in settings where efficiency is prioritized, they 

nevertheless make it difficult to use a child/adolescent’s diagnostic status to make decisions 

about case complexity in research and in practice.  

Relatedly, although certain diagnoses may be predictive of greater service use or 

impairment, it would be problematic to assume that all individuals with these diagnoses are 

complex – especially without evaluating additional factors or considerations (e.g., age of the 

individual, comorbidity, etc.). Indeed, such an approach may lack specificity and contribute to 

already limited mental health resources (Waddell et al., 2002). Further, if the consequences of 

mental health complexity extend beyond service use and include functional impairment, it is 

clear that complexity and its indicators should encompass a heterogeneous group of children and 

adolescents whose challenges and diagnoses are variable (e.g., Ringeisen et al., 2017). While 

studies examining the severity of symptoms, as opposed to specific diagnoses, will help mitigate 

some of these issues, it will be necessary to examine these variables in the context of other 

clinical indicators, given that symptom severity does not fully account for long-term clinical 

outcomes (e.g., Lee et al., 2013).  

Moreover, it is important to recognize that there are hospital-level influences on patterns 

of service use, which may contribute to, or account for, cross-study differences (Gillford & 
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Foster, 2008). For example, the length of admission can often vary by the specific hospital and 

its policies, as well as the care setting (e.g., emergency department vs. inpatient psychiatric unit; 

e.g., Stewart et al., 2014). Similarly, when studying readmissions as an outcome, Bobier and 

Warwick (2005) suggest that researchers distinguish between different types of readmissions – 

they argue that readmissions due to a deterioration in one’s mental health (i.e., relapse 

readmissions) are qualitatively different than those that occur to prevent deterioration (i.e., 

stabilization readmissions) and that each type may be correlated with a unique set of predictors.  

Taken together, symptom-based studies have contributed to existing knowledge on the 

individual-level predictors of service use; however, additional research is needed to better 

understand this subset of children and youth. In the sections that follow, a third perspective on 

mental health complexity will be discussed – the neuropsychological approach. Though this 

perspective has not been as prominent in the paediatric mental health literature, it will be argued 

that this perspective is necessary to develop a more comprehensive understanding of complexity 

and to establish interventions that fully address the needs of this population.  

The Neuropsychological Perspective  

While the biopsychosocial influences on child development are well-established (e.g., 

Engel, 1977), these factors have not been effectively integrated in the context of mental health 

complexity, especially among paediatric populations. In particular, few studies have investigated 

how deficits in neuropsychological processing (e.g., working memory, processing speed, etc.; 

i.e., the “bio” component) may contribute to mental health complexity and give rise to 

unfavorable outcomes. This gap in the literature is surprising given that impairments in these 

functional capacities are commonly observed among individuals with psychiatric challenges 

(Gaudet et al., 2019; Jackson & Milberg, 2018) and have been found to influence the efficacy of 
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mental health treatments (Braun et al., 2011). Further, there is a growing body of research 

indicating that neuropsychological functioning is predictive of psychosocial outcomes in 

adulthood, even when controlling for one’s diagnostic status or symptom severity (e.g., Lee et 

al., 2013; Mahmood et al., 2018). Thus, this dissertation offers a different approach, relative to 

the social work and biomedical perspectives, and emphasizes the role of neuropsychological 

deficits in the development and persistence of psychiatric challenges among children and 

adolescents.  

Specifically, this research aims to demonstrate the value of the neuropsychological 

perspective. As a discipline, neuropsychology is concerned with brain-behavior relationships and 

the interactive influences of biopsychosocial factors in the context of neurodevelopment (Allott 

et al., 2013; Lezak et al., 2004). As stated by Anderson et al. (2018), neuropsychologists possess 

knowledge in a variety of areas (e.g., neuroanatomy, neuroscience, cognitive sciences, 

counselling, etc.) and draw on this expertise to evaluate an individual’s presenting challenges. 

Although neuropsychological assessment was initially used to localize brain lesions and 

determine the extent of neural disruption following injury, it is now recognized that this 

approach need not be restricted to those with clear neurological compromise (e.g., stroke, 

traumatic brain injury, etc.; Lezak et al., 2004). Neuropsychology can help reveal the neural 

underpinnings of behavioural and/or psychiatric presentations and it can assist in determining the 

relative impact of environmental adversities or insults on neurodevelopment and neurocognitive 

processing (Semrud-Clikeman & Ellison, 2009). In clinical practice, for example, 

neuropsychological assessment plays a key role in differential diagnosis and assists clinicians in 

evaluating neurocognitive changes over time, determining the neurocognitive strengths and 

weaknesses of a given case, and identifying relevant interventions (Allott et al., 2013).  
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By examining processing across a comprehensive set of domains (e.g., perceptual, motor, 

and sensory abilities; verbal comprehension; executive function; attention; memory; and social 

cognition), neuropsychology helps identify which functional skills are most impacted and which 

are preserved, and provides more detailed information about one’s level of impairment (Lezak et 

al., 2004). To engage in this type of case formulation in clinical settings, neuropsychologists 

conduct neuropsychological assessments, involving a thorough background interview, 

standardized neuropsychological testing, clinical observations, and the evaluation of relevant 

records/documentation (e.g., medical records, school report cards, etc.; Cleary & Scott, 2011). 

According to Anderson and colleagues (2018), these varied sources of information provide a 

complete picture of an individual’s functioning and help uncover potential causes of their 

behavioural presentation, allowing the neuropsychologist to engage in hypothesis-testing.  

In the context of paediatric mental health, the neuropsychological perspective offers 

many advantages. First, given that this approach integrates data from multiple sources and 

utilizes standardized, quantitative indices of brain function, it is less subjective than other 

approaches to psychiatric illness. That is, instead of exclusively focusing on self-reports of 

symptomatology, neuropsychologists use scientifically-validated measures that provide an 

objective index of an individual’s functioning relative to their age-matched peers (Gass, 2018). 

In combination with other information sources, these measures help clinicians to better 

understand common findings within a case, and can help direct additional testing (Anderson et 

al., 2018). In fact, many neuropsychologists have advocated for a more flexible, process-oriented 

approach to assessment among paediatric populations – one that permits clinicians to evaluate 

their hypotheses by individually selecting relevant tests, and involves the careful consideration of 
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both quantitative and qualitative findings to avoid narrow symptom, or score-based, 

interpretations (Anderson et al., 2018; Bigler, 2007). 

Further, as many have pointed out, test performance can be influenced by a number of 

factors aside from one’s neurocognitive capacity (e.g., motivation/engagement, sensory 

limitations, etc.; Gass, 2018); a key strength of the neuropsychological approach, therefore, is its 

ability to evaluate the strategies undertaken to complete a test, not just the end response (Libon et 

al., 2013). Indeed, understanding an individual’s processing can help provide important insights 

about their functioning and lead to more meaningful treatment recommendations (Stuss & 

Levine, 2002). For example, it has been demonstrated that certain clinical groups are more 

effectively distinguished by performance characteristics/errors rather than quantitative scores 

(e.g., Thompson et al., 2005). Thus, although psychological assessments have been implemented 

in community-based mental health, there is a need to move away from overall scores and clinical 

cut-off points and adopt a more comprehensive, process-oriented approach.  

Second, by investigating the underlying causes of an individual’s presenting difficulties, 

neuropsychology is critical for devising suitable mental health treatments (Allott et al., 2013). As 

highlighted in the previous sections, community-based mental health centres have predominantly 

emphasized social/environmental determinants of mental health (e.g., Billawala et al., 2018; 

Marshall et al., 2020; Stewart et al., 2019), while the contributions of neurocognitive and 

neuroemotional factors remain a secondary focus (Allott et al., 2011; Berry, 2007; Fisher et al., 

2017). However, if a child presents with behavioural challenges that are mediated by 

neurocognitive deficits (e.g., a learning disability, slowed processing speed, etc.), current 

interventions are unlikely to acknowledge and address these underlying issues (e.g., Hansson et 

al., 2016). In contrast, by adopting a neuropsychological perspective, treatment plans can be 
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tailored to the individual and their biopsychosocial needs. According to work by Fisher et al. 

(2017), in most cases, neuropsychological assessment findings lead case managers to re-evaluate 

their treatment plans and make important modifications (e.g., limiting self-reflection activities, 

changing occupational goals, etc.). Similarly, when examining self-reported symptoms that are 

not readily observable (e.g., internalizing), it is especially important to recognize that similar 

symptoms can arise from very different etiologies (e.g., Charlot et al., 2011; Kim & Miklowitz, 

2002; Thaler et al., 2010). As Cleary and Scott (2011) point out, many children and adolescents 

with neurological challenges are often wrongfully labeled as SED, leading to ineffective care that 

is not matched to the child/adolescent’s challenges.  

Finally, this approach, in the context of providing feedback to families, can have added 

benefits by mitigating negative self-perceptions and stigmatizing attributions/labels (Anderson et 

al., 2018). Specifically, neuropsychology’s emphasis on strengths and weaknesses may help a 

child/adolescent to better recognize their challenges and their impact on daily functioning, 

thereby reducing feelings of guilt and self-blame (Allott et al., 2013; Gorske, 2008). Not only 

can this assist in developing targeted strategies to compensate for a child/adolescent’s 

challenges, but it can also improve their self-esteem by acknowledging their capabilities, instead 

of exclusively providing feedback on their deficiencies (Anderson et al., 2018; Tharinger et al., 

2007). Consistent with this notion, studies examining the perceived utility of neuropsychology in 

paediatric settings have demonstrated that parents rate neuropsychological assessments as very 

useful in improving their understanding of their child/adolescent’s profile (Arffa & Knapp, 2008; 

Farmer & Brazeal, 1998).  

Further, by reinterpreting a child/adolescent’s presenting difficulties in the context of 

their neurocognitive functioning, it may promote greater social acceptance and understanding 
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(Allott et al., 2013). For instance, as illustrated by Hawley (2005), many teachers have difficulty 

recognizing that problem behaviours can be a consequence of neural disruption or injury and 

often view these challenges as purposeful acts of “attention-seeking”. Accordingly, this 

perspective may help mitigate the use of stigmatizing terms, such as “lazy” and “careless”, and 

encourage others to view symptoms as products of one’s functional capacity, not willful 

behaviours (e.g., Berry, 2007). In turn, educating caregivers, teachers, and case workers about 

how to reinterpret a child/adolescent’s behaviour can have the added benefit of enhancing their 

engagement in treatment planning (Anderson et al., 2018; Berry, 2007). Taken together, 

therefore, by understanding a child/adolescent’s abilities and their impact on their behaviours 

and symptoms in real-world contexts, the neuropsychological perspective may be instrumental in 

facilitating effective community reintegration among complex children and youth.  

Neurological Compromise and Mental Health Complexity 

 In addition to the practical benefits outlined above, there is also an empirical basis for 

considering neuropsychological influences in the field of paediatric mental health (see 

Tramontana et al., 2009). In particular, two lines of research have provided evidence that 

neuropsychological dysfunction may detrimentally affect mental health and render children and 

adolescents more complex. First, neuropsychological functioning is not only disrupted by 

psychopathology (Jackson & Milberg, 2008), but it can also precede and exacerbate psychiatric 

symptomatology, increasing one’s risk of mental illness (e.g., Albicini & McKinlay, 2018; 

Ponsford et al., 2018; Schachar et al., 2015; Sigurdardottir et al., 2010; van Reekum et al., 2000; 

Whelan-Goodinson et al., 2009). Moreover, given that neuropsychological deficits are not 

reliably assessed in paediatric mental health centres, they are often interpreted as symptoms of 

psychopathology; accordingly, some studies have demonstrated that a proportion of children and 
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adolescents with psychiatric challenges possess neurocognitive impairments, despite no 

neurological diagnoses or documented history of neural trauma (e.g., Lyoo et al., 2002; 

Tramontana et al., 1980).  

Second, there is a growing literature indicating that children and adolescents with 

neurological compromise and psychiatric challenges have poorer outcomes than those without 

neurological dysfunction, implying that this combination may be particularly disadvantageous 

(e.g., Charlot, 2016; Lee et al., 2013; Lunsky et al., 2010; Max et al., 1993; Sciberras et al., 

2014). The following sections of this dissertation will, therefore, demonstrate that neurological 

compromise and neuropsychological dysfunction are closely linked to mental health-related 

impairment and will articulate the potential mechanisms that might account for these relations.  

Neurological compromise is a broad term, used in the current dissertation to refer to any 

notable disruption to the brain or abnormality in early neurodevelopment. Specifically, 

neurological compromise includes any conditions resulting from insult to the brain, such as TBI, 

as well as those involving atypical prenatal or postnatal development (i.e., typically by three 

years of age; e.g., Harris, 2008; Mahone et al., 2018). For example, children with NDs – 

including ADHD, ASD, ID, communication disorders, specific learning disorders (SLD), and 

motor disorders (APA, 2013) – would be considered neurologically compromised since their 

developmental delays are associated with deviations in the typical maturational course of the 

central nervous system (Bishop & Rutter, 2008). Additionally, conditions or diagnoses with a 

clear neurological basis, such as epilepsy, encephalitis, cerebral palsy (CP), and fetal alcohol 

spectrum disorders (FASD) would fall under the broad umbrella of neurological compromise 

(e.g., Reitan & Wolfson, 2003). Importantly, children and adolescents with neurological 

compromise will experience impairments across a variety of neurocognitive domains. In some 
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cases, neurological compromise may be associated with evident neurostructural findings; 

however, in the current thesis, a much broader conceptualization is used given that neural 

dysfunction is not always detectable when using conventional neuroimaging techniques (e.g., 

mild TBI; Bazarian et al., 2007; Bigler & Maxwell, 2012).  

Mental Illness following Neurological Compromise 

Across a number of studies, it has been shown that individuals with neurological 

compromise are especially vulnerable to mental illness. Investigations of novel 

psychopathologies after paediatric TBI have demonstrated a heightened risk among those 

without prior psychiatric challenges (e.g., Bloom et al., 2001; Massagli et al., 2004; Max et al., 

1997); and even when environmental/familial characteristics are held constant, elevated 

psychiatric symptoms have been documented following mild trauma (McKinlay et al., 2002). For 

instance, in a prospective study of children with and without a history of mild TBI, McKinlay et 

al. (2009) illustrated that those who had sustained a preschool injury (i.e., before 5-years of age) 

had an increased risk of CD/ODD and substance use disorders later in life, regardless of their 

familial relations and exposure to adversity. Moreover, they found that only those who required 

inpatient admissions for their injuries had an increased risk of mental illness relative to healthy 

controls (2009), highlighting that the severity of disruption or extent of the injury is an important 

consideration when examining these brain-behaviour relationships. Consistent with these 

findings, a history of multiple head injuries has been associated with more parent-reported 

externalizing and internalizing symptoms than a single prior injury (Liu & Li, 2013), and 

children with moderate and severe injuries have been found to exhibit symptoms more frequently 

than those with mild injuries (Hawley et al., 2004). Thus, although early studies on this topic 

have been criticized for their methodological limitations (e.g., retrospective reports, failure to 
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control for family factors, etc.; see Emery et al., 2016; van Reekum et al., 2000), more recent, 

prospective investigations have supported these brain-behaviour relationships and have provided 

some evidence of a severity gradient.  

Not only have psychiatric challenges been linked to the severity of injury, but they have 

also been associated with neurostructural findings and neurocognitive impairments, emphasizing 

the potential neurobiological basis of this relationship. For example, using semi-structured parent 

and child interviews to determine clinical diagnoses, Max et al. (2013) identified novel 

psychiatric presentations among 36% of cases after injury and found that those with frontal white 

matter lesions were overrepresented among this novel psychiatric group. Additionally, children 

with diagnoses post-injury were found to perform worse on measures of processing speed and 

expressive language compared to those without such diagnoses, further implicating neurological 

dysfunction in the development of psychiatric illness (Max et al., 2013). Thus, although 

psychopathology may increase one’s risk of initial injury (e.g., Fann et al., 2002; Liao et al., 

2012), there is convincing evidence that neurological compromise contributes to the emergence 

of novel challenges, as well as heightened premorbid difficulties (e.g., Cole et al., 2008; Levin et 

al., 2007; Yeates et al., 2015).  

The link between neurological compromise and psychopathology has also been 

established among children and adolescents with other types of neurostructural and 

neurodevelopmental disruptions. Previous research has shown, for example, that approximately 

57% of children with CP meet the diagnostic criteria for a mental disorder (Bjorgaas et al., 2012; 

Bjorgaas et al., 2013) and that those experiencing childhood epilepsy are more vulnerable to a 

range of mental health challenges, relative to their peers (Berg et al., 2011; Dreier et al., 2019; 

Josephson & Jetté, 2017). Likewise, a recent systematic review demonstrated that the prevalence 
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of many mental illnesses, such as depression, anxiety, and psychotic disorders, are three to 24 

times the expected rates among individuals with FASD, leading the authors to suggest that 

prenatal alcohol exposure may be an important, early indicator of mental health outcomes 

(Weyrauch et al., 2017). Among children and adolescents with NDs, a similar pattern has 

emerged; compared to healthy controls, the rates of mood and anxiety disorders, disruptive 

disorders, and substance use disorders are significantly higher among children with ADHD 

(Brown et al., 2001; Busch, et al., 2002) and between 46% to 70% of children and adolescents 

with ASD have been found to experience psychiatric comorbidities (Mannion et al., 2013; 

Simonoff et al., 2008). Although it remains unclear whether these neurostructural and 

neurodevelopmental challenges directly contribute to psychiatric illness, these studies provide 

converging evidence that individuals with neurological compromise are more susceptible to 

mental health challenges.  

Notably, it has also been demonstrated that neuropsychological impairments are 

prevalent among child and adolescent psychiatric populations and significantly correlate with 

symptomatology. Seminal investigations on this topic, for example, showed that up to 60% of 

children and adolescents hospitalized for psychiatric challenges experience neurocognitive 

deficits, despite no formal neurological diagnoses (Tramontana et al., 1980), and illustrated that 

neurocognitive performance is negatively linked to the severity of symptoms (Tramontana et al., 

1988). Indeed, those with the greatest neurocognitive impairments were found to have the most 

severe and chronic symptomatology and it was argued that these functional deficits may be 

instrumental in the development of mental health disturbances (e.g., Tramontana et al., 2009). 

More recent studies have underscored this notion, identifying high rates of neurocognitive 

impairment among children with severe mental health challenges (Kavanaugh et al., 2016) and 
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indicating that neurocognitive deficits are not only correlated with symptoms (e.g., Schoemaker 

et al., 2013), but can also prospectively predict mental illness (e.g., Hughes & Ensor, 2011; 

Keefe et al., 2006).  

In particular, although the neurocognitive repercussions of mental illness are well-

documented, it is clear that neuropsychological dysfunction is not only a consequence of 

psychopathology (e.g., see Allott et al., 2013). In a study examining preschoolers, for example, 

Quistberg and Mueller (2017) demonstrated that neurocognitive deficits can be both a predictor 

and an outcome of externalizing symptoms. Specifically, although teacher-reported externalizing 

challenges predicted performance on an inhibitory control task 6 to 7 months later, the reverse 

was also true, such that inhibition challenges at baseline predicted externalizing challenges at 

follow-up. In psychiatric samples with no neurological conditions, autism diagnoses, and/or prior 

TBIs, significant neurocognitive deficits have also been observed and linked to the duration of 

hospitalization, implying that neurocognitive functioning may be an important determinant of 

symptom severity (e.g., Kavanaugh et al., 2015) and intervention target (e.g., Diaz & Seabra, 

2017). Together, therefore, these results demonstrate that neurocognitive impairments can 

detrimentally impact one’s capacity for effective behaviour management and can, consequently, 

increase one’s risk of a wide range of mental health challenges. Thus, although neurocognitive 

impairments are not diagnostic, increasing our understanding of these deficits in psychiatric 

populations may help to shed light on neurobiological mechanisms and inform treatment efforts.  

Neurological Compromise and Mental Health Outcomes 

As emphasized in the preceding sections, mental health complexity is best viewed as a 

determinant of poor outcomes; accordingly, in addition to increasing one’s risk of psychiatric 

illness, neurological compromise has also been associated with a range of unfavourable mental 
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health consequences. In particular, studies have consistently indicated that children and 

adolescents with neurological challenges have more intense and frequent service use, as well as 

greater levels of impairment and dysfunction, than their neurotypical peers. Indeed, when 

comparing individuals with and without developmental disabilities, it has been demonstrated that 

those with disabilities tend to stay much longer in inpatient psychiatric care (Saeed et al., 2003), 

with some studies showing over a 3-year difference between these groups (Lunsky et al., 2006). 

Similarly, when examining factors associated with repeat psychiatric visits, Romansky et al. 

(2003) found that children with multiple admissions were more likely to have worker-reported 

developmental delays than those with only a single admission. Examinations of more specific 

developmental conditions have supported these findings – Mandell (2008), for example, found 

that children with ASD and coexisting self-harm, aggressive behaviour, depression, and OCD 

have higher odds of psychiatric hospitalization than those without comorbidities, while Comer-

HaGans et al. (2020) revealed that a greater proportion of youth with ID receive mental health 

services and take psychotropic medications compared to youth without ID. Moreover, 

comparable findings have been observed among children with neurostructural challenges (e.g., 

Jimenez et al., 2017; Narad et al., 2019), further strengthening this link between brain 

dysfunction and negative mental health outcomes.  

In light of these findings related to service use, it has been argued that individuals with 

neurological compromise have more extensive and complex needs that necessitate more frequent 

and specialized care. For instance, researchers have revealed that children with a history of TBI 

are more likely to experience clinically significant symptom elevations (Karver et al., 2014; 

Kirkwood et al., 2000), family disturbances (Ganesalingam et al., 2008), and interpersonal 

challenges (Levin et al., 2009) than those with orthopaedic injuries. Further, outcomes often 
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correspond to the level of injury-related disruption, with more severe injuries equating to more 

persistent and intense difficulties (see Trenchard et al., 2013). Likewise, youth with CP, spina 

bifida, epilepsy and hydrocephalus have been found to exhibit more psychiatric symptoms, less 

social initiative, and poorer academic achievement relative to those without brain-based 

challenges (Howe et al., 1993).   

Unfortunately, research also shows that the outcomes of individuals with comorbid 

neurological and psychiatric challenges, sometimes referred to as those with dual diagnoses 

(Tang et al., 2008), are even more concerning and problematic. Not only are these individuals 

more likely to experience severe clinical symptoms, but they also encounter more social, 

familial, and academic difficulties than those with a singular diagnosis. In fact, Max et al. (1998) 

demonstrated that novel psychiatric challenges after paediatric TBI significantly predict family 

burden, impacting a family’s ability to problem-solve and effectively communicate, more so than 

a history of TBI alone, and independently of premorbid family problems. Concordantly, children 

with co-occurring tic disorders and mental illness have been found to experience greater 

interpersonal challenges, stress, and informant-reported impairment than those without co-

occurring issues (Cohen et al., 2013; Conolea et al., 2011; Lebowitz et al., 2012) and those with 

comorbid ASD and mood disorders have been evaluated as more aggressive and socially-

disadvantaged (Kim et al., 2000). As a whole, these findings imply that this combination of 

neurological and psychiatric challenges is particularly disruptive and may be a key indicator of 

complexity.  

Numerous studies have demonstrated the utility of neurocognitive performance as a 

predictor of functional outcomes, as they are common across diagnostic categories (e.g., 

Mahmood et al., 2018); thus, efforts aimed at minimizing these deficits may be key to reducing 
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the functional burden of serious mental illnesses. In a sample of adults with schizophrenia, 

bipolar disorder, and major depression, Mahmood et al. (2018) showed that working memory, 

sustained attention and verbal fluency significantly predict adaptive functioning, particularly in 

the areas of financial planning and functional communication. Notably, these factors were 

predictive, independent of diagnosis, and accounted for a sizeable proportion of the variance in 

outcomes, with working memory alone accounting for almost 25% of the variance. 

Investigations with younger populations have corroborated these findings, showing that deficits 

in various neurocognitive domains independently predict long-term psychosocial adjustment, 

over and above the effects of symptom severity (e.g., Lee et al., 2013; Lee et al., 2017; Lee et al., 

2018), and can help identify 6 to 14-year-olds in psychiatric care with extended hospitalizations 

(Kavanaugh et al., 2020). Given that neuropsychological performance is a sensitive index of 

brain function, these findings further underscore the link between neurological compromise and 

psychiatric outcomes.  

To summarize, previous research has reliably indicated that (1) children and adolescents 

with brain-based challenges have poorer mental health outcomes and greater social and academic 

impairments relative to those without such challenges and (2) that neurocognitive performance is 

uniquely predictive of psychosocial dysfunction, regardless of one’s diagnosis. It stands to 

reason, therefore, that neurological dysfunction – due to injury-related disruption/damage and/or 

interrupted neurodevelopment – may be an important prospective indicator of complexity among 

children and adolescents seeking community-based mental health services.  

The Role of Neurological Compromise in Mental Health Complexity 

Despite mounting evidence implicating neurological compromise in the development of 

mental illness and adverse outcomes, the question of how neurological compromise may render a 
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child/adolescent more complex has not been as extensively investigated. For example, while 

many clinicians and researchers have accepted the idea that comorbidity impedes treatment 

progress (Kazdin, 2006), few have identified the factors that might explain or modify this 

relationship. The following sections will, therefore, discuss how neurological compromise and 

associated neurocognitive deficits may contribute to complexity and impact overall functioning 

by considering both direct (brain-based), and indirect (psychological), mechanisms.  

Direct Mechanisms. Given that one’s capacity for complex behaviour is determined by 

the brain and its function, it is logical to assume that any disruptions to the brain will 

subsequently impact one’s understanding of, and interactions in, the world (Harris, 2008). In 

some instances, however, this brain-behaviour relationship will be more apparent, as in the case 

of an abrupt cerebral insult (e.g., TBI), while in others, it will be more difficult to decipher that 

one’s challenges are linked to early disruptions in the brain’s development. At any rate, it is clear 

that neurological compromise will result in behavioural changes, which will be dictated in part 

by the severity of the disruption and the developmental stage at which the disruption occurs 

(Anderson et al., 2005a; Anderson & Moore, 1995). Indeed, according to Gogtay et al. (2004), 

neurodevelopment occurs in a step-wise fashion, such that the brain areas involved in more 

complex functions, such as executive or association regions, develop later than those involved in 

lower-order/basic functions. Moreover, postnatally, the brain undergoes further elaboration, 

whereby periods of increased synaptogenesis, dendritic sprouting, and myelination are 

followed/accompanied by the selective pruning and remodeling of connections to enhance 

efficiency (Gogtay et al., 2004; Kolb et al., 2003). Over the course of development, these neural 

changes are associated with subsequent improvements in cognitive and social functioning (Stiles 
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et al., 2003); thus, the extent and timing of neural disruption are important considerations when 

examining functional outcomes, especially among developing populations.  

As Anderson et al. (2018) highlight, a number of factors can disrupt typical maturation 

processes, such as genetic factors, prenatal and birth-related complications, impoverished early 

environments, and/or childhood abuse/neglect. Predictably, insults that are more severe or 

diffuse in nature are associated with greater decrements in functioning (Anderson et al., 2005b), 

while a child/adolescent’s age at the time of insult will variably forecast outcomes (Anderson et 

al., 2009). Indeed, proponents of the “early vulnerability” perspective (Anderson & Moore, 

1995; Anderson et al., 2005a) have maintained that insults occurring earlier in development are 

associated with poorer functioning relative to those occurring later, given that many cognitive 

functions are emerging and not yet acquired at the time of insult (Dennis, 1989). With limited 

skills to rely on, children with these early insults have been found to exhibit more protracted 

developmental trajectories than their age-matched peers and often encounter new deficits as they 

age and are faced with increasing cognitive demands (e.g., “growing into deficit”; 1989). In 

contrast, however, other researchers have argued that the plasticity of the immature brain is 

protective, as it allows for functional reorganization and compensation in the event of disruption 

(e.g., Ballantyne et al., 2008). Though both accounts have been supported in the literature (e.g., 

Dennis et al., 2014; Donders & Warschausky, 2007; Schmidt et al., 2015), there is growing 

evidence indicating that the nature of this relationship is dependent on the functional outcome in 

question. For instance, in a study comparing children with central nervous system disruption 

sustained during six different stages of neurodevelopment (from the first and second trimesters 

of pregnancy up to late childhood), Anderson et al. (2009) demonstrated that children who 

sustained their insults before the age of 2-years were more disadvantaged in terms of intellectual 
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and academic functioning, while those who sustained their lesions during middle childhood (i.e., 

7 to 9-years of age) exhibited greater behavioural challenges. Thus, these findings indicate that 

there are different periods of vulnerability across the lifespan and further reinforce the critical 

role of neurodevelopmental trajectories in determining functional outcomes.   

Several neural mechanisms have been proposed to explain the relationships between 

various forms of neurological compromise and the development of psychiatric challenges (e.g., 

Hulvershorn et al., 2014; Lewis et al., 2006; Seymour et al., 2012; Treble-Barna et al., 2017) as 

illustrated in research investigating children/adolescents with non-verbal learning disabilities 

(NVLD) or with TBI. One prominent example of the relationship between early insult and 

psychosocial outcome is provided by Rourke’s model of NVLD (1989). According to Rourke 

(1987, 1989, 2000, 2005), NVLD is a ND defined by characteristic deficits in the non-verbal 

domain (e.g., visuospatial reasoning, psychomotor coordination, tactile-perceptual abilities), 

despite relatively spared verbal abilities (e.g., auditory information processing and attention, 

spelling, receptive and expressive language, etc.). Due to this pattern of impairments, children 

with NVLD typically struggle in academic areas requiring nonverbal skills, such as mathematics 

and science, and they often depend on overlearned behaviours in unfamiliar circumstances 

(Rourke, 2000; Harnadek & Rourke, 1994). As the child with NVLD develops, Rourke (2005) 

states that these neuropsychological deficits will give rise to additional challenges in community 

integration – since those with NVLDs have difficulties effectively adapting to novel 

circumstances and perceiving nonverbal information, such as facial cues, they are more likely to 

struggle in everyday social interactions (Cornoldi et al., 2016). While these impairments may 

initially give rise to externalizing symptoms (e.g., difficulties focusing, hyperkinetic behaviour), 

over time, these challenges subsequently result in greater social apprehension and may render a 
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child more vulnerable to mood-based challenges (Rourke, 2005). Indeed, studies of children with 

similar neuropsychological profiles to that of NVLD have been found to demonstrate significant 

caregiver-reported impairments in social skills (Carey et al., 2001) and NVLDs have been 

associated with an increased vulnerability to internalizing disorders compared to language-based 

disabilities (Petti et al., 2003).     

Notably, and most pertinent to the current discussion, the neuropsychological profile of 

children with NVLDs has been related to underlying changes in the brain. In particular, it has 

been argued that NVLD is a consequence of early disruptions to the brain’s white matter during 

the prenatal or early postnatal period, predominantly impacting the right side of the brain 

(Rourke, 1987). Whether this white matter pathology is due to TBI, a brain tumor, or another 

form of neurological compromise, consistent neurocognitive profiles have been observed (Carey 

et al., 2001; Rourke, 1987). Moreover, in recent years, children with NVLDs have been 

discriminated from those with similar, yet distinct conditions, such as ASD, based on underlying 

neural differences. For instance, by examining the functional connectivity of networks 

implicated in social processing among children with NVLDs and ASD, Margolis and colleagues 

(2019) found that the social deficits of those with nonverbal disabilities were associated with 

decreased connectivity at rest, while those with ASD showed increases in connectivity. 

Interestingly, the particular areas impacted within these networks were consistent with the 

clinical profiles of these two populations (i.e., areas implicated in the processing of relevant 

visual/facial cues; areas important for language), providing further evidence of a brain-behaviour 

relationship. 

In the case of paediatric TBI, there is a growing body of literature demonstrating the 

direct impacts of neural trauma (including the severity of, and age at, injury) on developing 
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systems and psychosocial functioning. Although childhood injuries are typically more diffuse, 

resulting in broad, rather than specialized, impairments (Anderson et al., 2018), there are certain 

areas of the brain that are characteristically afflicted when an injury is sustained, such as the 

basal frontal and temporal regions situated near the boney extensions of the skull cavity (e.g., 

Bigler, 2013; Levin et al., 1987; Ling et al., 2015; Morales et al., 2007). Notably, these 

vulnerable regions of the brain, particularly the frontal regions, are especially important for 

effective behavioural and emotional regulation, and deficits in these domains can increase a 

child/adolescent’s risk of mental illness (Anderson et al., 2002). As described by Stuss and 

Levine (2002), for instance, the dorsolateral prefrontal cortex (DLPFC) plays a key role in top-

down self-monitoring and inhibitory control, while one’s ability to adaptively use emotional 

information to inform decision-making, is subsumed by the ventromedial prefrontal cortex 

(VMPFC). Accordingly, it is not surprising that disruption to these regions and functions – 

whether subtle or severe – has been associated with psychiatric sequelae (e.g., Max et al., 2006; 

Max et al., 2012a; Matthews et al., 2011).  

For example, in a number of investigations examining the underpinnings of mental illness 

following mild, moderate, and severe TBI, Max and colleagues have demonstrated that 

pathophysiological changes in the brain can be linked to novel psychopathologies (see Max, 

2014). In particular, not only have Max et al. (2000, 2001, 2005) shown that personality change 

– especially affective dysregulation – is prevalent following childhood TBI and associated with 

the severity of neural trauma, but they have also found that these changes are best predicted by 

disruption to regions involved in the cognitive regulation or management of emotional states, 

such as the DLPFC. That is, when examining a range of potential predictors of personality 

change after injury, Max et al. (2005) showed that psychosocial factors, including socioeconomic 
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status and family functioning, did not effectively account for these post-injury changes. Instead, 

underlying disruption to relevant dorsal systems was an important predictor of personality 

change within the first 6 to 12-months post-injury, while long-term changes at 2-years post-

injury were associated with altered frontal connectivity (Max et al., 2005). Together, these 

findings underscore the importance of examining brain-behaviour relationships in the context of 

mental health and imply that these relationships are dynamic and can change over time.  

Similarly, when comparing children and adolescents who did and did not develop 

depression post-injury, Max et al. (2012b) showed that lesions in the inferior frontal gyrus (IFG) 

were predictive of depression, even when the two groups did not differ in terms of pre-injury 

family, and adaptive, functioning. While these findings are not causal, they have been 

corroborated by studies from the adult brain injury literature (e.g., Matthews et al., 2011; Jorge et 

al., 2004) and are consistent with prospective longitudinal investigations employing control 

groups (e.g., Max et al., 2012a; Max et al., 2012c; McKinlay et al., 2010; McKinlay et al., 2014). 

In fact, when examining the link between white matter integrity and pre- and post-injury 

psychiatric challenges, Max et al. (2012c) showed that these subtle neural changes are uniquely 

related to novel challenges after injury and are not associated with premorbid psychiatric status. 

Collectively, these findings are noteworthy because they imply that psychiatric presentations 

following neural disruption are not solely a psychological response to disability/impairment or a 

function of pre-injury predispositions, and can reflect pathophysiological changes.  

Indirect Mechanisms. While there is evidence that neurological compromise directly 

contributes to mental health-related impairment, it is important to recognize that this relationship 

can also be indirect, as neuropsychological dysfunction will give rise to secondary factors that 

can negatively impact outcomes (e.g., neurological compromise ® parental stress/family burden 



 
 

 
 

51 

® impairment/poor outcomes; Tramontana et al., 2009). Thus, one must consider the 

interactions between a developing child/adolescent and their context as a determinant of 

outcomes. In many cases, children and adolescents with neuropsychological deficits will have 

difficulty effectively regulating and managing their behaviour (e.g., Craig et al., 2016) which 

will impact their ability to attend to tasks and succeed at school (e.g., Fulton et al., 2012), their 

capacity for engaging in and maintaining social relationships (e.g., Bunford et al., 2015; Janusz 

et al., 2002; Mrug et al., 2012), and their self-esteem/self-efficacy (e.g., Austin et al., 2010). 

Further, given that the behaviours of these children/adolescents are often viewed as intentional, 

rather than a consequence of their neurocognitive deficits (e.g., Hawley, 2005; Swift & Wilson, 

2001), these children/adolescents are more vulnerable to attribution errors and social 

stigmatization (Wiener et al., 2004) and are often subject to greater family criticism (Rodenburg 

et al., 2005; Romero-Gonzalez et al., 2018).  

In a longitudinal study by Murray-Close et al. (2010), for example, it was found that the 

impaired social skills of children with ADHD predicted a range of unfavorable social outcomes 

that had reciprocal influences across the lifespan. In particular, it was demonstrated that those 

with social impairments were more aggressive and encountered greater social rejection over 

time, and these challenges subsequently exacerbated their social impairments by limiting future 

opportunities to socialize and develop non-aggressive alternatives (Murray-Close et al., 2010). 

Other studies have shown that peer rejection can contribute to feelings of loneliness and 

isolation, and that these feelings may partially explain the development of mood-based 

symptoms among children with ADHD (Houghton et al., 2020). Thus, neurological compromise 

may render a child/adolescent more complex by increasing their exposure to negative peer 

interactions and social exclusion.  
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In addition, neuropsychological deficits can indirectly impact a child/adolescent’s risk of 

mental illness and poor outcomes by contributing to family dysfunction. Indeed, it has been 

demonstrated that caregivers of children/adolescents with NDs experience greater stress (e.g., 

Almogbel et al., 2017) and are more critical of, and less warm towards, their child/adolescent 

with a ND, relative to their children without disabilities (Griffith et al., 2015). Importantly, 

research conducted among adults with TBI has shown that negative family interactions, 

including high family disapproval and over-protective parenting, are linked to self-reported 

symptoms of depression and anxiety (Alway et al., 2012), and among children with ASD, family 

criticism has been associated with greater externalizing challenges (Romero-Gonzalez et al., 

2018). It has been inferred, therefore, that these negative family experiences may amplify the 

challenges faced by children and adolescents with neurological compromise and may further 

contribute to their poor outcomes.  

Indeed, psychopathology may reflect a maladaptive coping response, as a 

child/adolescent may struggle to effectively cope with their disability and deal with everyday 

stressors. Previous investigations have demonstrated that the coping strategies utilized by 

children/adolescents following TBI can impact self-reports of persistent symptoms and that those 

employing fewer problem-targeted, and more emotion-focused, strategies have poorer outcomes 

(Woodrome et al., 2011). Moreover, since executive dysfunction has been found to increase the 

risk of depression among adolescent girls exposed to high levels of stress (Agoston & Rudolph, 

2016), it is important to recognize that those with neuropsychological deficits will not only 

encounter more setbacks in their academic, familial, and social contexts, but will also be more 

vulnerable to maladjustment when faced with these negative circumstances.  
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In sum, it is clear that neuropsychological factors are important determinants of clinical 

outcome and warrant further investigation as potential contributors to mental health complexity. 

Neurological compromise and neurocognitive dysfunction will increase a child or adolescent’s 

risk of mental illness, and will render them more vulnerable to functional impairment and 

extensive service use, relative to those without disruption to the brain. Although the long-term 

outcomes of any neurological compromise will be determined by a number of interacting factors, 

collectively, the findings presented herein imply that psychosocial and biomedical explanations 

alone are not sufficient, especially when a child/adolescent has neurocognitive challenges. In 

other words, there is a need for an integrative approach that comprehensively examines this 

phenomenon and recognizes the important contribution of subject-based factors. Under current 

models of mental health complexity, children and adolescents who are neurocognitively 

disadvantaged are often prescribed treatments that focus on their social contexts and interactions 

or their behavioural presentations. Unfortunately, the drawback of these approaches – which are 

predominantly practiced in community-based mental health centres – is that the neurocognitive 

challenges of these children and adolescents will remain unaddressed and make it difficult for 

them to make sense of the world. The current thesis aims to address these problems and 

examines neuropsychological factors as potential indicators of mental health complexity.  
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Chapter 2: Investigating Predictors of Service Use Among Children and Adolescents with 

and without Neurodevelopmental Disorders 

Background and Hypotheses 

Extant epidemiological studies have demonstrated that paediatric mental illness is a 

growing area of concern (e.g., Gardner et al., 2019); although many children and adolescents will 

only require brief, single episodes of care, a subgroup will present with difficult-to-treat 

symptoms and will require much more frequent and extensive services (Reid et al., 2019). In 

fact, recent investigations have indicated that approximately one-fifth of children and adolescents 

continue to require services over three years after their original intake (Reid et al., 2020a). 

Accordingly, several researchers have articulated a need for increased efforts aimed at 

identifying early predictors of extensive service use (e.g., Clark et al., 2005; Kavanaugh et al., 

2020), especially in community-based contexts. At present, complex children and adolescents are 

often only identified after routine interventions prove to be ineffective; thus, mental health 

providers are forced to make decisions at intake about which children/adolescents require 

additional supports with little guidance and consistency across mental health centres (Waddell et 

al., 2005). In Canada, for example, only a handful of studies have targeted this issue (Billawala 

et al., 2018; Reid et al., 2019; Sarmiento & Reid, 2018; Stewart et al., 2019) – many of which 

have identified social/environmental and symptom-based predictors of service use (e.g., family 

characteristics, socioeconomic status, aggression, self-harm, etc). Indeed, it has been 

demonstrated that externalizing symptoms are predictive of heightened service use among 

younger children, while environmental factors, such as poor parenting, peer victimization, and 

abuse/neglect, and internalizing symptoms are important determinants among older children 

(Stewart et al., 2019). 
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While these efforts have been informative and have provided valuable information about 

the characteristics of this complex group of children and adolescents, additional research is 

needed. Importantly, previous investigations have largely overlooked neuropsychological 

predictors, such as a child/adolescent’s neurocognitive status, and have focused more exclusively 

on describing, rather than understanding, the challenges of this population. Further, recent 

qualitative reports from mental health providers have highlighted the difficulties that continue to 

exist when identifying and treating this complex population in community-based practice (Reid 

et al., 2020b). Many providers still define this complex population by their poor outcomes, using 

inconsistent criteria (e.g., the chronicity and pervasiveness of the child’s problems, comorbidity, 

etc.), and there appears to be a disconnect between the care needed and that which is received 

(Reid et al., 2020b). Thus, further research is warranted to gain insight about why current 

treatments are ineffective among this population and what treatments/approaches may result in 

better outcomes. 

Recent findings from the neuropsychological literature imply that neurocognitive factors 

may be especially useful in addressing these clinical and research gaps (e.g., Lee et al., 2017, 

2018). Not only have neurocognitive factors been identified as significant predictors of mental 

health outcomes, over and above symptom-based factors, but these findings have helped shed 

light on potential neural mechanisms underlying the persistent challenges of this group (Lee et 

al., 2013; Mahmood et al., 2018; Tickell et al., 2019). In fact, a study by Kavanaugh et al. (2019) 

investigating predictors of prolonged psychiatric hospitalizations illustrated that performance on 

an executive function and visuomotor construction composite was uniquely predictive of lengths 

of stay, while overall intellectual ability was not, providing evidence that fronto-subcortical 

systems may be specifically involved. Similarly, when examining the association between 
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executive dysfunction and depressive symptoms among adolescents, it has been found that those 

with executive impairments have more challenges effectively managing their emotions through 

processes like cognitive reappraisal and often resort to inadequate management strategies (e.g., 

perseverative thinking, avoidance, etc.; Wante et al., 2017); in turn, this ineffective emotion 

regulation increases their susceptibility to negative affect and emerging mental illness (Kertz et 

al., 2016; Wante et al., 2017). Since executive functions have been associated with the overall 

functioning and integrity of the prefrontal cortex (e.g., Best & Miller, 2010; Ochsner et al., 

2002), these findings imply that brain-behaviour connections can be made in the context of 

psychopathology and may help improve outcomes for difficult-to-treat children and adolescents 

by suggesting potential therapeutic targets.  

Moreover, studies examining the utility of neuropsychological assessments in adult 

mental health settings have shown that this approach helps to significantly reduce recidivism and 

inform diagnosis/treatment (Sieg et al., 2019; Watt & Crowe, 2018). In particular, when 

examining hospitalizations and emergency department visits in the years preceding and 

following formal neuropsychological assessment, VanKirk et al. (2013) demonstrated that a 

smaller proportion of individuals were hospitalized and returned to the emergency department 

after receiving a neuropsychological assessment compared to before. Further, the authors found 

that the duration of hospitalizations significantly decreased from pre- to post-assessment and that 

these results were not attributable to general trends over time (VanKirk et al., 2013). Studies of 

paediatric populations have mirrored these results (Fisher et al., 2020), showing that children 

who receive neuropsychological assessments exhibit greater pre- to post-assessment changes in 

the number of psychiatric symptoms relative to children receiving parent-based interventions, 

and tend to maintain these therapeutic gains in the long-term (Hansson et al., 2016).  
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These findings are notable given that current approaches to paediatric mental illness and 

complexity often do not incorporate neuropsychological insights (e.g., Delagneau et al., 2019). 

Since the majority of mental health providers in Ontario have medical or social work 

backgrounds (e.g., Reid et al., 2020b), current clinical practices tend to emphasize 

behavioural/symptom-based assessments and familial and/or pharmacological interventions. 

However, if neuropsychological impairments contribute to mental health complexity and are 

predictive of service utilization, failures to consider these factors when developing treatment 

plans may result in recommendations and approaches that are incompatible with the presenting 

challenges of these children/adolescents, perpetuating further service use.  

Another issue in the field of paediatric mental health is that many of the investigations 

focusing on complexity have selectively excluded participants with neurocognitive challenges, 

such as individuals with NDs (e.g., Reid et al., 2019, 2020a). Though some researchers have 

argued that the heightened service needs of this population are already well-established, the 

studies cited to support this notion have largely focused on those with significant impairments in 

intellectual and daily functioning or specific diagnoses (e.g., Narendorf et al., 2011; Taylor & 

Henninger, 2015). Accordingly, it is difficult to determine the generalizability of existing service 

use models to this diverse population.  

Children and adolescents with neurodevelopmental challenges represent a heterogenous 

group that can be linked by their neurocognitive delays and early disruptions to developing brain 

systems (Bishop & Rutter, 2008). Although the precise etiologies and affected regions differ 

across diagnoses, there is a clear genetic component to NDs and they are more prevalent in boys 

than girls (e.g., May et al., 2019). Moreover, the challenges of all individuals with NDs manifest 

early in life and are persistent across the lifespan (Bishop & Rutter, 2008). In turn, these atypical 
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developmental trajectories give rise to impairments in important executive functions, such as 

inhibitory control, problem-solving, and working memory (e.g., Chmielewski et al., 2019; Kofler 

et al., 2018), and these impairments can significantly impact psychosocial functioning and the 

need for mental health services across the lifespan. Thus, because of its impact on neurocognitive 

functioning, neurodevelopmental status may be an important indicator of complexity and 

predictor of chronic service use.   

Furthermore, it remains unclear whether the factors that have been identified among 

neurotypical populations are also predictive of service use among children and adolescents with 

NDs. That is, numerous studies have demonstrated that children and adolescents with NDs 

require more extensive service use across the lifespan and that the combination of 

neurodevelopmental and psychiatric challenges is particularly disadvantageous (e.g., Arim et al., 

2015; Lapshina & Stewart, 2018; McCarthy & Boyd, 2002); however, whether the risk factors 

cited in previous community-based investigations account for these poor outcomes among ND 

populations is unknown. Notably, neurodevelopmental status has been found to impact 

psychiatric symptomatology, family functioning, and early life adversity, and may, therefore, 

strengthen the association between these factors and service use. A recent investigation by Tajik-

Parvinchi et al. (2021), for example, illustrated that parent-reported impairments in inhibition, 

working memory and set shifting among children with NDs were associated with emotion 

regulation difficulties and increased internalizing and externalizing symptoms. Studies have also 

shown that individuals with NDs are more vulnerable to, and less able to effectively cope with, 

early life adversity (Brown et al., 2017; Mandell et al., 2005); thus, such experiences may be 

more likely to necessitate service use among children/adolescents with NDs. Further, because 

children with NDs and mental illness are more difficult to manage and contribute to higher levels 
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of caregiver distress relative to children without comorbidities, the association between family 

dysfunction and service use may be amplified among ND groups (Esbensen, 2011; Maes et al., 

2003). Taken together, therefore, studies investigating the influence of NDs on these pathways to 

service use are critically needed. 

As a first step in addressing these research gaps and investigating neuropsychological 

influences on mental health, Study 1 examined the applicability of current models of service use 

among individuals with and without NDs seeking community-based care (Figure 2.1). Previous 

research among neurotypical children and adolescents has indicated that externalizing and 

internalizing symptoms, as well as family dysfunction and early life adversity, are predictive of 

heightened service use (e.g., Stewart et al., 2019); however, to the author’s knowledge these 

factors have not been examined simultaneously using path analysis. Thus, although it was 

expected that past findings would be replicated in the current community-based sample, no 

specific predictions were made regarding the relative influence of each predictor. In keeping with 

a neuropsychological approach to mental health complexity, it was hypothesized that those with 

NDs would encounter more psychosocial challenges, have greater symptomatology, and 

subsequently utilize more services than their neurotypical peers. Additionally, due to the impact 

of neurocognitive dysfunction on the four proposed pathways to service use, and the 

underappreciation of neurocognitive factors in community-based settings, it was postulated that 

neurodevelopmental status would serve as a moderator and the hypothesized model would 

function differently among those with and without NDs. 
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Figure 2.1 
 
Hypothesized Structural Model Relating Symptomatology, Family Functioning, Cumulative 

Adversity, and Service Use 

 

  

 

 

 

 

 

 

 

Note. The model was tested using a Multiple Groups Analysis to determine whether it differs 

among those with and without neurodevelopmental disorders (NDs; neurodevelopmental status 

was coded as a dichotomous variable: ND = 1, no-ND = 0). The effects of participants’ sex 

(Girls = 1, boys = 0) and age (in years) were included in the model as covariates but were 

omitted here for ease of presentation. 
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Methods 

Participants and Procedure 

A sample of 201 children and adolescents between the ages of 2 and 16 years (at the time 

of intake; M = 8.13, SD = 3.62) was selected from an archival database consisting of families 

who accessed community-based mental health services between 2006 and 2011. In particular, all 

data were retrieved from Pathstone Mental Health, an accredited children’s mental health center 

and lead agency for the Niagara region, and were originally collected as part of routine practice 

for the purpose of providing clinical care and services. Accordingly, all clinical measures were 

administered by trained personnel at Pathstone Mental Health and were completed by child and 

adolescent patients and their caregivers throughout treatment. All referrals to Pathstone Mental 

Health were received through Contact Niagara (a primary point of contact for navigating 

services/supports in the Niagara region) and were initiated by a variety of sources, including 

caregivers (52.7%), medical professionals (15.0%), mental health professionals (12.9%), child 

protection workers (i.e., Family and Children’s Services [FACS], 11.9%), and school personnel 

(7.5%). Following clearance from the university (#17-112; see Appendix A), and agency, ethics 

boards, a search was completed within Pathstone’s cloud-based data management software 

(EMHware) to identify all cases with specialized assessment data (N = 362); the current sample 

(N = 201) was then randomly selected from this case list.  

Consistent with previous research on paediatric populations seeking outpatient mental 

health services (e.g., Cook et al., 2013; Cunningham et al., 2009), the majority of participants 

were boys (76.1%; n = 153) and came from two-parent households (48.8%; n = 98), although 

mothers were most likely to be listed as the primary caregiver (77.6%; n = 156). The total 

household income for most families was below $40,000 (47.8%; n = 96); however, 38 (18.9%) 
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caregivers chose not to provide financial information. Further, 55.2% (n = 111) of primary 

caregivers reported that they were employed at the time of intake, while 29.9% (n = 60) reported 

that they were unemployed, receiving financial assistance from the Ontario Disability Support 

Program (ODSP), or receiving unemployment insurance (EI). Thirty caregivers (14.9%) elected 

not to report their employment status. Accordingly, in terms of primary caregivers’ education 

levels, most had completed community college (26.9%; n = 54), 22.4% (n = 45) had completed 

high school, 15.4% (n = 31) had completed some high school, 12.4% (n = 25) had completed 

some college, 7.0% (n = 14) had completed university, 4.0% (n = 8) had completed some 

university, and 1.5% (n = 3) had no formal schooling. Education information was missing for 21 

(10.4%) primary caregivers.  

Notably, at the time of intake, 54.2% (n = 109) of caregivers reported that they had been 

in contact, either currently or in the past, with FACS Niagara – an agency offering programs and 

services for families dealing with possible child abuse or neglect. This rate is consistent with 

previous reports from Ontario, which have demonstrated that up to 92% of families receiving 

child protection services also struggle with mental illness (e.g., Mason et al., 2018) and that the 

majority of parents seek out services from more than one service agency concurrently (Shanley 

et al., 2008). In terms of participants’ family history, 39.8% (n = 80) of participants had a history 

of mental illness on their maternal side, while 30.3% (n = 61) of participants had a history of 

mental illness on their paternal side. Table 2.1 contains a summary of the sociodemographic 

characteristics of the sample.   
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Table 2.1 

Sociodemographic Characteristics of the Original Sample (N = 201) 

Characteristic M SD 
Age (in years) 8.13 3.62 
 N % of total 
Biological Sex   
 Male 153 76.1 
 Female 48 23.9 
Primary Caregiver Education   
 No formal education 3 1.5 
 Some high school 31 15.4 
 Completed high school 45 22.4 
 Some college 25 12.4 
 Completed college 54 26.9 
 Some university 8 4.0 
 Completed university 14 7.0 
Annual Household Income   
 Below $40,000 96 47.8 
 $40,000 or above 67 33.3 
Primary Caregiver Employed  111 55.2 
Family Structure   
 Two-parent  98 48.8 
 Single-parent  65 32.3 
 Extended family 26 12.9 
 Foster family 12 6.0 
FACS Contact 109 54.2 
Family History of Mental Illness   
 Maternal side 80 39.8 
 Paternal side 61 30.3 

Note. Twenty-one primary caregivers (10.4%) did not report their highest level of education, 38 

(18.9%) did not provide information about their total household income, and 30 (14.9%) did not 

report their employment status. FACS = Family and Children’s Services. 
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Upon entering services or at the time of intake, almost half the sample had already been 

diagnosed with a mental disorder and were receiving treatment. Specifically, 48.8% (n = 98) of 

participants had a mental health diagnosis and 40.3% (n = 81) of participants were taking 

prescription medication for their challenges. Of those with a reported diagnosis, the majority 

(55.1%, n =54) experienced comorbidity or multiple diagnoses. Consistent with previous studies 

showing that comorbidity is associated with greater service use (e.g., Toms et al., 2015), the 

average number of mental health diagnoses per participant was 2.1 (SD = 1.3). Notably, 44.3% 

(n = 89) of the sample had a ND, the most common of which was ADHD (37.3%, n = 75), 

followed by SLD (7.0%, n = 14), other Developmental Disabilities (e.g., Developmental Delay, 

Sensory Processing/Integration Disorder, Intellectual Disability, etc.; 6.0%, n = 12), Tourette’s 

Syndrome (4.0%, n = 8), and ASD (3.5%, n = 7). For a full list of diagnoses at intake and their 

associated frequencies, refer to Table 2.2.  

Materials/Measures 

As mentioned above, all materials in this study were retroactively extracted from 

Pathstone’s online database. Thus, all data are archival in nature, with the exception of the 

program data (see below), which may be current for those participants who are still accessing 

Pathstone services.2 The materials examined in this study include intake assessments, caregiver-

report measures, neurocognitive tests, and program data3 – each of these measures is described in 

further detail below.  

                                                
2 A cut-off date of September 8th, 2020 was used for the program data. Specifically, no program data were extracted 
beyond this date to provide sufficient time for analyses. Thus, for those undergoing ongoing treatment beyond 
September 8th, the total number of days in the current program was only calculated up until this date.    
3 Additional measures were administered to children and adolescents at Pathstone, and were extracted from the 
archival database; however, these measures are not included herein as part of this dissertation due to sample size 
limitations (i.e., few children and adolescents were initially administered the measure; e.g., Kaufman Brief 
Intelligence Test [Kaufman, & Kaufman, 2004]) and/or age restrictions (i.e., the measure could only be administered 
to one age group; e.g., the Adolescent Psychopathology Scale [Reynolds, 1998]).  
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Table 2.2  

Participant Diagnoses at Intake (N = 201) 

Diagnosis n % of total 

Attention Deficit/Hyperactivity Disorder 75 37.3 

Fetal Alcohol Spectrum Disorder  11 5.5 

Autism Spectrum Disorder  7 3.5 

Tourette’s Syndrome  8 4.0 

Specific Learning Disorders 14 7.0 

Other Developmental Disability 12 6.0 

Depression (Major Depressive Disorder and Bipolar Disorder) 12 6.0 

Anxiety (Generalized Anxiety Disorder and Separation Anxiety) 16 8.0 

Obsessive Compulsive Disorder  12 6.0 

Oppositional Defiant Disorder 17 8.5 

Conduct Disorder  4 2.0 

Attachment Disorder 3 1.5 

Borderline Personality Disorder 1 0.5 

Note. Many participants had multiple/comorbid diagnoses at the time of intake (26.9%). The 

category of ‘Other Developmental Disability’ includes the following: Developmental Delay, 

Sensory Integration/Processing Disorder, Developmental Coordination Disorder, and Intellectual 

Disability. 

 
Contact Niagara Intake Form 

 This open-ended intake form was completed by participants’ caregivers upon initial 

referral to Contact Niagara. The form is typically completed over the telephone and is 

administered by a Contact Niagara Resource Coordinator using a semi-structured interview 

format. Caregivers provide details on the topics, such as the current situation and/or presenting 
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difficulties of the child/adolescent, the outcomes sought, the child/adolescent’s academic 

performance and school behaviour, the home environment, any medical concerns or prescribed 

medications, and any services received in the past or simultaneously. The Contact Niagara Intake 

is completed prior to service receipt and serves as a guide/starting point for Pathstone staff. In 

particular, this form can often be used as a screening tool to determine which treatment program 

may be suitable for the child/adolescent.  

In the current study, the Contact Niagara Intake Form was used to gather basic 

demographic/background information (e.g., participant’s age, sex, family structure, etc.) and to 

determine if participants had any formal diagnoses at intake. Specifically, the two covariates 

included in this study were extracted from the Contact Niagara Intake Form: the participant’s 

biological sex (coded as boys = 0, girls = 1) and a continuous measure of participants’ ages at 

intake (in years). Importantly, to examine differences between those with, and without, NDs, 

participants were categorized into one of two groups (ND, no-ND) based on their reported 

diagnoses on the Contact Niagara Intake. Using the categorizations outlined in the DSM-V 

(APA, 2013), children/adolescents with any of the following diagnoses were included in the ND 

group: ID, Communication Disorders, ASD, ADHD, SLD, Motor Disorders, and other NDs.  

The Brief Child and Family Phone Interview-3 (BCFPI-3) 

The BCFPI-3 (Cunningham et al., 2009) was utilized in the current study to assess 

participants’ family functioning and experiences with early life adversity. The BCFPI-3 is a 

standardized clinical measure, designed to improve the initial screening process and inform 

treatment planning for children and adolescents ages 3 to 18-years-old. The BCFPI-3 is typically 

administered in clinical settings by those with relevant experience and educational backgrounds 

(e.g., psychology, social work, child and youth studies, etc.; Cunningham et al., 2006). The 
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BCFPI-3 asks caregivers to provide basic demographic information (e.g., caregivers’ relationship 

status, level of education, etc.) and respond to a series of questions about their child/adolescent’s 

symptomatology (e.g., depressive symptoms, misconduct, etc.) and social/academic functioning. 

Caregiver responses (1 “Never”, 2 “Sometimes”, 3 “Often”, or 4 “Always”) are then used to 

form six mental health subscales, three composite symptom scales, three child functioning 

subscales and one global child/youth functioning composite. Across all subscales, higher scores 

reflect more severe symptomatology or impairment (Cunningham et al., 2006).  

Family functioning. Of particular relevance to the current study, the BCFPI-3 includes a 

number of items that assess contextual influences on the child/adolescent and their mental health. 

In particular, the BCFPI contains seven items that ask caregivers to evaluate how a 

child/adolescent’s symptomatology affects the family’s social engagement, day-to-day activities, 

and overall comfort (e.g., “How frequently have you quarreled with your spouse regarding 

[child’s name]’s behaviour?”; answered on a 4-point scale; Cunningham et al., 2006). 

Collectively, these items form a standardized Global Family Situation subscale (i.e., T-scores; M 

= 50, SD = 10) with sex-specific population norms based on the Ontario Child Health Study 

Revised (OCHS-R; Boyle et al., 1993). More impaired family situations are associated with 

higher scores on this subscale, while families with less impairment, conflict, and distress score 

lower. For example, in a study examining children and adolescents in residential or out-of-home 

care, most families scored in the clinically significant range on the Global Family Situation 

subscale and these scores predicted out-of-home versus in-home placement upon discharge 

(Dunnen et al., 2013). Similarly, it has been shown that children and adolescents from high-risk, 

inpatient samples score significantly higher on this subscale compared to children and 

adolescents from outpatient samples (Cook et al., 2013), further demonstrating the validity of 
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this subscale among clinical populations. Moreover, the Global Family Situation subscale 

possesses good internal consistency when administered to community-based (α = .69), and 

clinic-based (α = .78), samples (Cunningham et al., 2006). Consistent with these findings, 

Cronbach’s alphas in the current study ranged from .74 to .76 when examined in the ND groups 

independently and within the full sample.  

Early life adversity. To assess early life adversity, a cumulative adversity composite was 

created for each participant using items from the BCFPI-3. Specifically, within the BCFPI-3, 

there are a series of items that capture additional risk factors (e.g., physical abuse, sexual abuse, 

neglect, and witnessed verbal or physical violence between caregivers),4 as well as related 

concerns, such as bullying and trauma. In accordance with previous investigations (e.g., Evans et 

al., 2013; Lapshina & Stewart, 2018; Schafer & Ferraro, 2013), these items were recoded to 

reflect the presence or absence of each factor and then combined to form a cumulative adversity 

composite. In total, six early life adversities were summed (physical abuse, sexual abuse, neglect, 

witnessed verbal/physical abuse, victim of bullying, and trauma), resulting in a composite that 

ranged from 0 to 6. For example, if a caregiver reported that the child experienced physical 

abuse, trauma, and bullying, they would be assigned a cumulative adversity score of 3. Thus, 

higher scores on the cumulative adversity composite reflect greater early life adversity.  

According to Evans et al. (2013), cumulative indices of risk/adversity have many 

advantages. Cumulative indices provide a more parsimonious account of the data, reducing the 

number of model variables and thereby, lowering the total number of participants required to 

detect a statistically significant effect (2013). In addition, compared to single-risk measures that 

                                                
4 Given the archival nature of these data, the researchers were not required to report any cases of mistreatment to 
child protection services. However, if these items were endorsed by caregivers, staff from the Centre would have 
followed the appropriate protocols, and if necessary, reported these incidences to the relevant child protection 
agencies. 
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give values to different types of risk, cumulative indices tend to be more predictive of poor 

outcomes, as they emphasize exposure over intensity (2013). Accordingly, across a number of 

investigations, cumulative risk scores have been identified as robust predictors of behaviour and 

mental health in childhood and adolescence (e.g., Appleyard et al., 2004; Gerard & Buehler, 

2004; Roberts et al., 2009). 

The Child Behavior Checklist (CBCL) 

 Participants’ caregivers also completed the CBCL (Achenbach & Rescorla, 2000; 

Achenbach & Rescorla, 2001) – a well-established measure of child psychopathology – to 

capture information about the child’s internalizing and externalizing symptoms. Specifically, the 

CBCL asks caregivers to evaluate the extent to which a series of statements describe their 

child/adolescent’s behaviour over the last 2 months. Caregivers rate each statement on a 3-point 

scale from 0 “not true” to 2 “very true or often true” and the scores are then normed against a 

sample of children and adolescents from the United States, resulting in T-scores (Achenbach, 

2018). There are two age-level forms – one for 1½ to 5-year-old children (99 items) and one for 

6 to 18-year-old children and adolescents (113 items). In addition to yielding a series of 

syndrome scales (e.g., Anxious/Depressed, Aggressive, etc.), both forms of the CBCL generate 

three composite scales: an Internalizing scale (capturing anxious, depressed, and withdrawn 

behaviours, as well as somatization), an Externalizing scale (capturing aggression and defiance) 

and a Total Problems scale (derived by summing all items).  

Numerous studies have illustrated the validity of the CBCL as an index of child 

psychopathology (Bérubé & Achenbach, 2017). Indeed, when compared to structured clinical 

interviews and professional diagnoses, the CBCL demonstrates good sensitivity and serves as an 

effective identification tool for psychiatric challenges among children and youth (Warnick et al., 



 
 

 
 

114 

2008). In terms of the CBCL’s reliability, its composite scales possess excellent internal 

consistency (11⁄2 to 5 years, α = .92; 6 to 18 years, α = .94) and good to excellent test-retest 

reliability (11⁄2 to 5 years, r = .89; 6 to 18 years, r = .92), while its syndrome scales show 

acceptable to good internal consistency (11⁄2 to 5 years, α = .76; 6 to 18 years, α = .83) and good 

stability (11⁄2 to 5 years, r = .82; 6 to 18 years, r = .88; Achenbach, 2018). In the current sample, 

item-level data was not available to the researchers to allow for the calculation of internal 

consistency reliabilities for each composite and syndrome scale.  

Wechsler Intelligence Scale for Children Fourth Edition (WISC-IV) 

 The WISC-IV (Wechsler, 2003) is an extensively used clinical measure designed to 

assess children and adolescents’ cognitive abilities. It contains ten core subtests, as well as five 

supplementary subtests, that form an overall Full-Scale IQ (FS-IQ) and four broad, domain 

indices: a Perceptual Reasoning Index (PRI), a Verbal Reasoning Index (VCI), a Working 

Memory Index (WMI), and a Processing Speed Index (PSI; see Wechsler [2003] for a 

description of each subtest). The WISC-IV has a standardized administration format and can be 

administered to children and adolescents between the ages of 6 and 16-years with a wide range 

of abilities (2003). In addition, for each subtest and index score, T-scores and percentiles can be 

generated using age-level, Canadian norms (Wechsler, 2004). Overall, the WISC-IV is a reliable 

and valid measure of cognitive functioning – its internal consistencies range from .72 to .94 for 

the individual subtests and index scores, and it possesses good discriminant and convergent 

validity when compared to other Wechsler tests (Kaufman et al, 2006; Wechsler, 2003). 

Likewise, factor analyses have reinforced the four-factor structure of the WISC-IV (Wechsler, 

2003) and it has been found to function equivalently across age-groups (i.e., measurement 

invariance; Keith et al., 2006). 
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A subset of participants in the current study (n = 146; 72.6%) were administered the 

WISC-IV by a registered clinical psychologist or clinical neuropsychologist throughout their 

treatment. However, given that the WISC-IV was administered as part of participants’ 

psychoeducational or neuropsychological assessments and federal/provincial legislations prohibit 

the sharing of protected personal health information without appropriate consents (e.g., Personal 

Health Information Protection Act [PHIPA], 2004), the raw data/scores for the WISC-IV subtests 

were not included in participants’ files at the Centre. Thus, only the percentiles for the FS-IQ and 

four index scores were reported for participants who were administered the WISC-IV. In the 

current study, therefore, the WISC-IV was used to gather additional information about the 

sample and to assess broad differences in neurocognitive functioning between the ND and no-

ND groups.   

Program Data 

 To capture service use outcomes, a composite variable was created using program data 

extracted from the Centre’s online database. In particular, three program-based indicators that 

have previously been utilized to gauge service use (e.g., Lapshina & Stewart, 2018; Stewart et 

al., 2014; Stewart et al., 2019) were combined: the total number of treatment approaches used, 

the total number of times the child accessed services, and the total duration of service use (in 

years) at Pathstone. These variables were first converted to standardized scores (i.e., z-scores) 

and were combined by taking the mean. 

Total number of treatment approaches. To capture the breadth of children and 

adolescents’ service use (consistent with the MCYS’ conceptualization of complexity; MCYS, 

2015), we calculated the total number of different programs in which the child/adolescent was 

involved from intake to discharge. First, a list of all Pathstone programs was acquired and the 
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programs were categorized based on their main purpose/focus. This process was conducted in 

consultation with Pathstone Senior Clinical staff to ensure that similar programs were grouped in 

the same category (e.g., programs categorized as “Early Years” and “Early Assessment Support 

and Intervention [EASI]” would both be categorized as Early Years Programs) and to adjust for 

any changes in program names over time (e.g., The Arson Prevention Program for Children 

[TAPP-C] was formerly referred to as the Fire Setter Program). Following this process, 18 

program groupings were identified: Brief, Mobile Intensive Treatment Team (MITT), Early 

Years, Day Treatment, Family Preservation Program (FPP), Fire Involved, Solution-Focused 

Services, Psychiatry, Crisis Services, Sexual Behaviour, Outreach, Parent, Social Skills, Family-

based, School-based, Inhibitory Challenges, Intensive Child and Family Services (ICF), and 

Residential.  

Second, each child/adolescent’s program history data were extracted from the Pathstone 

database and their involvement in each of 18 program groupings was coded dichotomously (e.g., 

0 = no involvement with program, 1 = involved in program).5 Third, these 18 dichotomous 

program variables were summed, resulting in a count of the total number of programs that could 

range from 1 to 18. While some researchers have prioritized intensive services in their 

operationalizations of complexity (e.g., Stewart et al., 2019), a broader definition was adopted in 

the current study and all programs/services were used because the sample already reflects a 

targeted group of children and adolescents referred for specialized assessments.  

Total number of service contacts. To assess the frequency of service use among 

participants, the total number of service contacts was calculated. Specifically, in contrast to the 

‘total programs’ variable above, this variable captured the frequency with which 

                                                
5 The duration of the child/adolescent’s involvement in a given program needed to be at least one day or more for a 
1 (involved in program) to be awarded (i.e., initiating services and discharge dates could not be the same). 



 
 

 
 

117 

children/adolescents accessed Pathstone programming, regardless of whether they had already 

been involved in a program in the past. Thus, using the program history data extracted from 

EMHware, frequency/count variables were created for the 18 programs, reflecting the number of 

times the child/adolescent was involved in each (e.g., if a child was in residential care, was 

discharged and then returned to residential care at a later date, they would receive a count of 2 

for residential). Next, each of these 18 frequency variables were added together to generate a 

variable representing the total number of service contacts or the total number of times the child 

accessed services. This variable ranged from 1 to 30 in the current sample. Similar metrics have 

been utilized to some extent in the healthcare sector, such as the total number of visits to the 

emergency department (e.g., Chang et al., 2014) and/or admissions to mental health centres (e.g., 

Stewart et al., 2019); however, in most investigations, this level of specificity is not captured and 

a dichotomous variable is created instead to capture those with and without repeat visits (e.g., 

Bobier & Warwick, 2005; James et al., 2010; Romansky et al., 2003). 

Duration of service use. To capture the duration of participants’ service use, a third 

indicator was calculated based on the total number of days the child/adolescent was involved in 

each Pathstone program. In particular, after extracting the program data for each 

child/adolescent, the researchers calculated the total number of days the child/adolescent was 

involved in each of the 18 programs; this calculation was accomplished by using the date of 

service/program receipt and the date of discharge from the service/program. In cases where the 

child/adolescent was involved in a given program more than once, the number of days for each 

of these program admissions were added together (e.g., if the child was involved in day treatment 

once for 12 days and a second time for 35 days, their total number of days in day treatment 

would be 47). This process resulted in 18 program day totals, which were then added together to 
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represent the total number of days in services across all programs. This variable was then 

transformed into years (by dividing the total number of days in services by 365) for ease of 

presentation/interpretation.  

Although the number of days in services has not been used extensively as an empirical 

index of service use, comparable measures have been utilized to assess the level of disability or 

impairment experienced due to psychiatric challenges (e.g., number of disability days; 

Sanderson, & Andrews, 2002), to examine the length of stay in inpatient psychiatric hospitals as 

a predictor and outcome (e.g., Stewart et al.,  2014; Baiden et al., 2013) and to describe 

children’s duration of service involvement (e.g., Reid et al., 2019). Further, the assumption that 

longer service use durations (i.e., more days in services) are reflective of greater need is 

consistent with the MCYS’ definition of complex children and adolescents as those with 

ongoing, persistent, and/or chronic challenges (MCYS, 2015).  

Data Analysis 

Prior to conducting the primary study analyses, the data were thoroughly screened for 

outliers and all relevant assumptions were examined among participants with and without NDs 

using the Statistical Package for the Social Sciences (SPSS; IBM Corp, 2017). All variables with 

significant missing data (i.e., > 5% of data points/cases) were inspected to assess whether 

missingness was systematic using Little’s Missing Completely at Random (MCAR) test and 

those with and without missing data were compared across variables of interest. To assess for 

univariate outliers, z-scores were generated for each variable and examined for values greater 

than +/- 3.29 (Field, 2009) – values exceeding this criterion were Winsorized at the .10 level to 

preserve the rank order of the original variable (Tukey, 1977). To examine univariate normality, 

a +/- 2 criterion was used to evaluate skewness and kurtosis values for each model variable 



 
 

 
 

119 

(Field, 2009) and histograms were inspected. Further, scatterplots were generated for each 

predictor variable and service use to examine the assumption of linearity and standardized 

residuals were regressed onto participants’ alphanumeric identifiers to examine the assumption 

of independent observations. Multivariate normality and outliers were assessed by examining 

standardized residuals and the skewness and kurtosis values of the standardized residual 

distribution, and to evaluate the assumption of homoscedasticity, a scatterplot of the standardized 

residuals and standardized predicted scores was inspected for evidence of unequal variances or 

heteroscedasticity. Lastly, correlation matrices were examined for evidence of multicollinearity 

(i.e., values of .85 or higher; Kline, 2016), and inferential statistics were used to evaluate 

demographic differences across the ND groups, as well as overall mean differences. 

To test the primary hypotheses for Study 1 (visually depicted in Figure 1), SEM was 

employed using Mplus Version 7 (Muthén & Muthén, 1998-2012). For all analyses, full-

information maximum likelihood estimation (FIML; Arbuckle, 1996) was used based on the 

distributional characteristics of the model variables. First, the hypothesized model was tested in 

the full sample by simultaneously regressing the service use composite onto the variables 

capturing internalizing (raw scores), externalizing (raw scores), family functioning (Global 

Family Functioning Scale; raw scores), and early life adversity (cumulative adversity 

composite), as well as the two covariates (i.e., age and sex).6 Given that the model was fully 

saturated, global model fit statistics were artificially inflated. Further, the structural relations 

among the model variables were of primary interest, therefore, global model fit indices were not 

interpreted.  

                                                
6 The model was also tested without age and sex as covariates and the results remained consistent. Thus, all analyses 
were conducted including the covariates.  
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Second, the generalizability of the hypothesized model across the ND groups (ND, no-

ND) was examined using a Multiple Groups Analysis (Kline, 2016). Specifically, we compared 

the model fit indices (i.e., the Chi-square test of global model fit and the comparative fix index 

[CFI]) for an unconstrained path model, where all structural paths were freely estimated among 

the ND groups, to those of a constrained path model, where all structural paths were constrained 

to be equal across the two groups. The assumption of model equality across ND groups was 

considered to be met if there were no significant decrements in the model fit indices (at the p < 

.05 level) when equality constraints were applied (Kline, 2016). Large and significant differences 

between the constrained and unconstrained model fit indices were inspected by conducting 

independent constraint tests of each parameter to determine the source of these differences. 

Finally, the same multiple groups procedure was used to evaluate the consistency of the model 

between boys and girls.  

Results 

Preliminary Analyses 

Missing Data 

Given the archival and clinical nature of this research, a number of cases were missing 

data across the study variables. In particular, 12 cases (6.0%) were missing the BCFPI Global 

Family Situation subscale,7 29 cases (14.4%) did not complete the CBCL, and 11 cases (5.5%) 

did not complete some of the BCFPI items that make up the cumulative adversity composite (see 

Table 2.3). Little’s MCAR test was conducted to assess the null hypothesis that the data was 

MCAR and this test was not found to be significant, χ2(7) = 6.98, p = .431. Nonetheless, three 

participants were missing data across all four of the model predictors (i.e., internalizing, 

                                                
7 Nine cases did not complete the BCFPI-3 and three were missing the items that make up the Global Family 
Situation subscale.   



 
 

 
 

121 

externalizing, family functioning, and early life adversity) and 17.7% were missing data on at 

least one predictor variable.  

 

Table 2.3 
 
Missing Data on all Model Variables by Neurodevelopmental Status (N = 201) 
 

Variables 
Full Sample ND (n =89) No-ND (n =112) 

n % n % n % 

Sex 0 0 0 0 0 0 

Age (in years) 0 0 0 0 0 0 

BCFPI Global Family Situation (raw)  12 6.0 7 7.7 5 4.5 

Cumulative Adversity Composite 11 5.5 6 6.7 5 4.5 

CBCL Internalizing (raw) 29 14.4 19 21.3 10 8.9 

CBCL Externalizing (raw) 29 14.4 19 21.3 10 8.9 

Service Use (z-score) 0 0 0 0 0 0 

Note. ND = Neurodevelopmental Disorder; BCFPI-3 = Brief Child and Family Phone Interview; 

CBCL = Child Behaviour Checklist. 

 
Seventy-four percent of participants in the ND group had complete data, while 86.6% of 

participants in the no-ND group had complete data. Accordingly, missingness was found to be 

significantly related to neurodevelopmental status (χ2[1, N = 201] = 5.01, p = .025), such that 

those in the ND group were more likely to have missing data than those in the no-ND group. 

Within both groups, however, no differences were found between those with and without 

missing data across all study variables. Given that Mplus deletes cases that are missing on any of 

the model predictors, only cases with complete data were retained in analyses, resulting in a final 

sample of 163.  
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Outliers and Assumptions 

Within the ND group, one univariate outlier was identified across the study variables and 

was Winsorized. Specifically, one participant was identified as an outlier on the CBCL 

Internalizing scale based on Field’s (2009) +/- 3.29 criterion. Within the no-ND group, one 

univariate outlier was also identified and Winsorized on the CBCL Internalizing scale (see Table 

2.4). All skewness and kurtosis values for the continuous study variables indicated that the 

assumption of univariate normality was met within both groups/samples (see Table 2.5) and no 

curvilinear trends were observed between each predictor and service use, confirming the 

assumption of linearity. Similarly, when participant identifiers were plotted against the 

standardized residuals in each of the ND groups, no significant relationships were observed, 

thereby satisfying the assumption of independence.  

Further, no multivariate outliers or distributional violations were detected in the ND 

(Skew = 0.27, SE = 0.30; Kurtosis = 1.24, SE = 0.58) and no-ND groups (Skew = 1.05, SE = 0.25; 

Kurtosis = 1.10, SE = 0.49), and there was no evidence of multicollinearity. When examining 

scatterplots of the standardized predicted values plotted against the standardized residuals, 

however, there was some evidence of heteroscedasticity in the ND group only.8 

 
Table 2.4 

Outliers in the Neurodevelopmental Disorder (ND) and No-ND Groups (N = 163) 
 

Continuous Variables Group Original  
Value Z-score Winsorized 

Value 
 CBCL Internalizing (raw) ND 66.0 3.82 46.10 

 CBCL Internalizing (raw) No-ND 54.0 3.43 41.10 

Note. CBCL = Child Behaviour Checklist. 

                                                
8 The figures depicting these relationships within each group can be found in Appendix B. 
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Table 2.5 

Skewness and Kurtosis Values for all Continuous Variables by Group Status (N = 163) 
 

Continuous Variables 
ND  No-ND  

Skewness Kurtosis Skewness Kurtosis 

BCFPI-3 Global Family Situation (raw) 
Cumulative Adversity Composite 
CBCL Internalizing (raw) 
CBCL Externalizing (raw) 
Service use (z-score) 

0.20 
0.54 
0.50 
0.28 
1.08 

-0.85 
-0.55 
-0.31 
0.17 
1.16 

0.66 
0.62 
0.41 
0.13 
1.12 

0.43 
-0.61 
-0.47 
-0.64 
1.20 

Note. ND = Neurodevelopmental Disorder; BCFPI-3 = Brief Child and Family Phone Interview; 

CBCL = Child Behaviour Checklist.  

 
Descriptive Statistics and Mean Differences 

The demographic characteristics of the two groups are presented in Table 2.6. Results of 

the Chi-square tests of independence did not reveal any significant differences between the 

groups in terms of sex, family structure, FACS contact, primary caregivers’ level of education, 

annual household income, primary caregivers’ employment status, and family history of mental 

illness. Specifically, both groups predominantly consisted of male participants from two-parent 

households and the majority of caregivers in both groups reported annual household incomes 

below $40,000. Although slightly more caregivers completed college and a greater proportion of 

families were involved with FACS in the no-ND group relative to the ND group, these 

differences were not significant. However, on average, the ND group (M = 9.21, SD = 3.36) was 

significantly older than the no-ND group (M = 6.95, SD = 3.46) at the time of intake, t(161) = 

4.15, p = .000, d = 0.66.  
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Table 2.6 
 
Demographic Characteristics of the Neurodevelopmental Disorder (ND) and no-ND Groups  

Characteristic (N = 163) 
ND (n = 66) No-ND (n = 97)   

M SD M SD t d 

Age (in years) 9.21 3.36 6.95 3.46 4.15*** 0.66 

 n % n % χ2 j 

Biological Sex     1.63 -0.10 
 Male 54 81.8 71 73.2   
 Female 12 18.2 26 26.8   
Primary Caregiver Educationa     4.89 0.18 
 No formal education 1 1.5 2 2.1   
 Some high school 12 18.2 15 15.5   
 Completed high school 17 25.8 21 21.6   
 Some college 9 13.6 12 12.4   
 Completed college 26 24.2 31 32.0   
 Some university 1 1.5 7 7.2   
 Completed university 6 9.1 5 5.2   
Annual Household Incomeb     0.01 0.01 
 Below $40,000 33 50.0 49 50.5   
 $40,000 or above 23 34.8 33 34.0   
Primary Caregiver Employedc  35 53.0 59 60.8 0.63 0.07 
Family Structure     3.23 0.14 
 Two-parent  36 54.5 42 43.3   
 Single-parent  22 33.3 34 35.1   
 Extended family 6 9.1 14 14.4   
 Foster family 2 3.0 7 7.2   
Family & Children’s Services Contact 29 43.9 57 58.8 3.46 -0.15 
Family History of Mental Illness       
 Maternal side 25 37.9 43 44.3 0.67 -0.06 
 Paternal side 20 30.3 32 33.0 0.13 -0.03 

a 6.1% in the ND, and 4.1% in the No-ND, group did not report. b 15.2% in the ND, and 15.5% 

in the no-ND, group did not report. c 13.6% in the ND, and 10.3% in the No-ND did not report.  

***p < .001. 
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To assess the overall neurocognitive functioning of the groups, standardized scores on the 

WISC-IV were examined (i.e., T-scores; M = 50.00, SD = 10.00).9 As depicted in Table 2.7, 

mean scores across all the WISC-IV indexes were typically below the mean based on Canadian 

population norms, indicating lower performance among the sample as a whole. When examining 

performance within the two groups, mean scores in the ND group were primarily in the 

borderline to low average range, while scores in the no-ND group were primarily in the low 

average to average range. Among the WISC-IV indices, the PSI (M = 37.80, SD = 9.30) was the 

lowest score in the ND group, whereas the WMI (M = 41.18, SD = 9.50) was the lowest in the 

no-ND group; the PRI was the highest score in both groups (ND: M = 43.23, SD = 12.10; no-ND 

M = 46.06, SD = 12.54). Independent samples t-tests examining mean differences between the 

two groups revealed a significant difference in terms of the PSI, such that the ND group had 

significantly lower scores than the no-ND group, t(112) = -2.89, p = .005, d = -0.56.10 

Participants’ percentile scores were also examined to determine the frequency of cases within 

each group that scored below expected limits (< 25th percentile) on each index. Consistent with 

the t-test results, across most indexes, a greater proportion of cases in the ND group versus no-

ND group scored below expected limits; however, this difference was only significant for the 

PSI (χ2[1, N = 115] = 6.68, p = .010, j = 0.24).  

 
 
 

 
 
 
 
                                                
9 Although the percentiles and scaled scores are typically reported for the WISC-IV, to maintain consistency across 
the clinical measures, T-scores are presented herein.  
10 The results of all independent samples t-tests for the WISC-IV index scores are included in Appendix B in Table 
B1.  
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Table 2.7 
 
Means and Standard Deviations for the Index Scores of the WISC-IV by Group Status 
 

WISC-IV Index Scores (T-scores) 
ND No-ND 

M SD % BEL M SD % BEL 

Full Scale IQa 38.78 12.17 30.3 43.70 11.50 28.9 

Perceptual Reasoning Indexb 43.23 12.10 36.4 46.06 12.54 32.0 

Verbal Comprehension Indexc 42.03 12.50 40.9 45.49 10.12 29.9 

Processing Speed Indexd 37.80 9.30 50.0 42.93 9.20 37.1 

Working Memory Indexe 38.95 10.18 43.9 41.18 9.50 35.1 

Note. ND = Neurodevelopmental Disorder; WISC-IV = Wechsler Intelligence Scale for Children 

Fourth Edition; IQ = Intelligence Quotient; BEL = Below Expected Limits (i.e., < 25th %ile). 

a Based on n = 34 in the ND group and n = 59 in the no-ND group.b Based on n = 48 in the ND 

group and n = 69 in the no-ND group.c Based on n = 48 in the ND group and n = 72 in the no-ND 

group.d Based on n = 44 in the ND group and n = 70 in the no-ND group.e Based on n = 44 in the 

ND group and n = 64 in the no-ND group. 

 

Mean differences were also examined across the BCFPI-3 and CBCL subscales (see 

Tables 2.8 and 2.9). On the BCFPI-3, the ND group was found to be in the clinically-significant 

range (i.e., T-scores > 70) on a number of subscales capturing externalizing behaviours (M = 

78.76, SD = 10.54), such as the Regulating Attention, the Regulating Attention, Impulsivity, and 

Activity Level, and the Conduct subscales. Mean Internalizing ratings for the ND group was also 

within the clinically-significant range (M = 70.98 SD = 13.25), although two out of the three 

mental health subscales making up this composite were in the average range. In the no-ND 

group, ratings were also higher for the Externalizing (M = 73.45, SD = 12.06) versus the 
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Internalizing composite (M = 64.20, SD = 14.55); however, only the mean Conduct subscale 

reached the clinically-significant classification range. Accordingly, independent samples t-tests 

demonstrated significant differences between the ND and no-ND groups on three of the five 

subscales capturing externalizing, two of the subscales capturing internalizing, as well as the two 

composite scales.  

A similar trend was found for the child and family functioning subscales – the ND group 

showed greater impairment across all subscales relative to the no-ND group, although clinically-

significant levels of impairment were observed within both groups. Standardized scores from the 

CBCL corroborated these findings, showing that the ND group was rated significantly higher 

than the no-ND group across eight of the 10 syndrome scales, and all three of the composite 

scales. As seen in Table 1.9, for example, the ND group was rated as having clinically significant 

levels of aggressive behaviour (M = 75.18, SD = 12.25), inattention (M = 71.95, SD = 9.83), and 

thought problems (M = 70.63, SD = 9.66), while none of the syndrome scale ratings for the no-

ND group were clinically significant.  
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Table 2.8 

Means and Standard Deviations for the Brief Child and Family Phone Interview-3 (BCFPI-3) 

Subscales by Group Status (N = 163) 

BCFPI-3 Subscales (T-scores) 
ND (n = 66) No-ND (n = 97)   

M SD M SD t d 

Mental Health       
 Regulating Attention 74.89 7.63 68.79 10.49 4.26*** 0.64 
 Regulating Impulsivity & Activity 

Level 70.20 7.63 65.53 9.97 3.37** 0.51 
 Regulating Attention, Impulsivity & 

Activity Level 74.58 6.76 68.34 10.98 4.48*** 0.66 
 Cooperativeness 71.68 10.39 69.32 12.77 1.25 0.20 
 Conduct 81.29 31.46 76.90 27.75 0.94 0.15 
 Separating from Parents 64.15 16.58 63.59 15.36 0.22 0.04 
 Managing Anxiety 62.05 14.41 56.40 15.02 2.39* 0.38 
 Managing Mood 74.97 18.14 64.22 18.43 3.68*** 0.59 
Composite       
 Externalizing Behaviour 78.76 10.54 73.45 12.06 2.90** 0.46 
 Internalizing Behaviour 70.98 13.25 64.20 14.55 3.03** 0.48 
Child Functioning Subscales       
 Child’s Social Participation 82.15 13.59 72.72 18.00 3.81*** 0.58 
 Quality of the Child’s Social 

Relationships 69.32 9.31 62.93 14.28 3.46** 0.51 
 School Participation and 

Achievement 68.68 16.12 62.96 17.85 2.10* 0.33 
 Global Child/Youth Functioning 78.94 11.19 69.87 16.74 4.15*** 0.62 
Family Functioning       
 Family Activities 103.48 38.02 86.64 35.62 2.87** 0.46 
 Family Comfort 79.39 13.57 73.98 15.40 2.31* 0.37 
 Global Family Situation 94.18 22.52 82.80 22.31 3.18** 0.51 

Note. ND = Neurodevelopmental Disorder; The Self-Harm, Informant Mood, and Family 

Functioning subscales of the BCFPI-3 were not administered by Pathstone staff. 

* p <.05. ** p < .01. *** p < .001. 
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Table 2.9 

Means and Standard Deviations for the Subscales of the Child Behavior Checklist (CBCL) by 

Group Status (n = 163) 

CBCL Scales (T-scores) 
ND (n = 66) No-ND (n = 97)   

M SD M SD t D 

Syndrome Scales       
 Emotionally Reactivea 67.43 9.48 59.46 8.40 2.27* 0.93 
 Sleep Problemsa 65.00 5.92 61.23 7.36 1.30 0.53 
 Social Problemsb 69.07 9.79 64.07 9.11 2.86** 0.53 
 Thought Problemsb 70.63 9.66 66.00 9.05 2.67** 0.49 
 Rule-Breaking Behaviourb 69.02 9.13 65.38 9.19 2.15* 0.40 
 Anxious/Depressed 67.88 10.74 65.47 11.28 1.36 0.22 
 Withdrawn/Depressed 67.73 9.21 64.26 9.35 2.34* 0.37 
 Somatic Complaints 65.26 9.85 62.19 9.29 2.02* 0.32 
 Attention Problems 71.95 9.83 66.84 9.61 3.31** 0.53 
 Aggressive Behavior 75.18 12.25 68.72 13.00 3.19** 0.51 

Composite Scales       
 Externalizing  72.06 9.03 67.19 10.88 3.22** 0.48 
 Internalizing 69.05 7.91 65.05 10.21 2.68** 0.43 
 Total Problems 73.36 6.79 67.73 9.76 4.34*** 0.65 

Note. ND = Neurodevelopmental Disorder; Twenty-six participants’ (13.1%) caregivers did not 

complete the CBCL.  

a This subscale only appears on the version for children 1.5 to 5-years (n = 7 in the ND group and 

n = 39 in the no-ND group completed this version). b This subscale only appears on the version 

for children 6 to 18-years (n = 59 in the ND group and n = 58 in the no-ND group completed this 

version). 

* p <.05. ** p < .01. *** p < .001. 
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Interestingly, when comparing the ND and no-ND groups across the variables that make 

up the cumulative adversity composite, no significant differences were found in terms of the 

proportion of cases endorsing each risk factor (see Table 2.10). In contrast, significant group 

differences emerged when examining the variables that make up the service use composite 

(Table 2.11). Specifically, the ND group was consistently found to have heightened service use 

relative to the no-ND group – the ND group had been in services for a significantly longer 

duration, t(90.92) = -2.37, p = .020, had accessed services more frequently, t(161) = -2.12, p = 

.036, and required a greater number of treatment approaches, t(117.11) = -2.37, p = .019, 

compared to the no-ND group. 

 
 
Table 2.10 

Frequencies of the Variables that Make up the Cumulative Adversity Composite by Group Status  
 

Adversity/Risk Factors 
ND (n = 66) No-ND (n = 97)   

n % n % χ2 j 

Physical Abuse 11 16.7 20 20.6 0.40 -0.05 

Sexual Abuse 5 7.6 14 14.4 1.79 -0.12 

Neglect 16 24.2 30 30.9 0.87 -0.07 

Witnessed Verbal/Physical Abuse 29 43.9 49 50.5 0.68 -0.07 

Victim of Bullying 9 13.6 7 7.2 1.83 0.12 

Trauma 5 7.6 5 5.2 0.40 0.05 

Note. ND = Neurodevelopmental Disorder.  
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Table 2.11 
 
Means and Standard Deviations for the Variables that Make up the Service Use Score by Group 

Status (N = 163) 

Service Use Variables 
ND (n = 66) No-ND (n = 97)  
M SD M SD d 

Number of Treatment Approaches  3.80 2.13 3.06 1.67 0.40 

Number of Times Services Accessed 6.38 4.86 4.91 3.97 0.34 

Duration of Service Use (in years) 5.32 4.14 3.99 2.23 0.42 

Note. ND = Neurodevelopmental Disorder.  
 

Mean Differences Across Model Variables 

Table 2.12 shows the means and standard deviations for all the model variables by group 

status, as well as the results of the t-tests and Chi-squares examining group differences. Notably, 

the two groups were found to significantly differ on two of the four main predictor variables, 

such that the ND group had higher levels of family dysfunction and externalizing relative to the 

no-ND group. Further the ND group had significantly greater service use than the no-ND group 

when examining the service use composite, t(114.88) = 2.37, p = .020, d = 0.40.  
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Table 2.12 
 

Differences between the ND and no-ND Groups on all Model Variables (N = 163) 

 ND (n = 66) No-ND (n = 97)   

Model Variables M SD M SD t d 

Age (in years) 9.21 3.36 6.95 3.46 4.15*** 0.66 
BCFPI-3 Global Family Situation (raw) 2.49 0.63 2.14 0.61 3.57*** 0.57 
CBCL Externalizing (raw) 30.42 13.41 24.81 11.94 2.80** 0.45 
CBCL Internalizing (raw) 21.62 10.58 18.42 9.93 1.97 0.31 
Cumulative Adversity Composite 1.14 1.05 1.29 1.23 0.82 -0.13 
Service Use (z-score) 0.20 1.00 -0.14 0.76 2.37* 0.40 

 n % n % χ2 j 
Biological Sex     1.63 -0.10 
 Male 54 81.8 71 73.2   
 Female 12 18.2 26 26.8   

Note. ND = Neurodevelopmental Disorder; BCFPI-3 = Brief Child and Family Phone Interview-

3; CBCL = Child Behaviour Checklist.  

* p <.05. ** p < .01. *** p < .001. 

 
Bivariate Correlations 

Within both groups, raw internalizing and externalizing ratings from the CBCL were 

positively correlated, and higher ratings on the Global Family Situation subscale of the BCFPI-3 

were associated with higher rates of caregiver-reported externalizing (see Table 2.13). 

Interestingly, however, there appeared to be differences between the two ND groups in terms of 

the bivariate relationships among model predictors and service use. In particular, raw 

internalizing and externalizing ratings, as well as scores on the cumulative adversity composite 

were significantly correlated with service use in the ND group only. Alternatively, in the no-ND 

group, higher ratings of internalizing, externalizing, and family dysfunction were not 
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significantly related to increased service use, nor were scores on the cumulative adversity 

composite. Although no bivariate relationships were observed between the model predictors and 

service use in the no-ND sample, higher scores on the adversity composite were found to be 

positively associated with scores on the Global Family Situation subscale and with age.  

 
Table 2.13 
 
Bivariate Correlations among Model Variables in the ND (n = 66) and no-ND Groups (n = 97) 

Model Variables 1 2 3 4 5 6 7 
1. Internalizing (raw) - .50*** .25* -.05 .10 .05 .08 
2. Externalizing (raw) .32** - .39*** .12 .16 -.05 -.10 
3. Global Family Situation (raw) .03 .34** - .24* .08 .14 .18 
4. Adversity Composite -.10 -.12 .10 - -.07 .18 .27** 
5. Service Use (z-score) .30* .30* .03 .26* - .01 -.10 
6. Sexa .23 -.02 -.10 .05 -.18 - .35*** 
7. Age (in years) .02 -.05 -.06 -.03 -.18 .19 - 

Note. ND = Neurodevelopmental Disorder; values in the upper diagonal refer to the bivariate 

correlations in the no-ND group and values in the bottom diagonal correspond to the ND group.  

a Girls were coded as 1 and boys were coded as 0.  

* p <.05. ** p < .01. *** p < .001. 

 
Primary Analyses  

As shown in Table 2.14, when the hypothesized path model was tested in the full sample, 

only externalizing behaviours was significantly associated with service use. That is, higher levels 

of caregiver-reported externalizing behaviours were significantly associated with greater service 

use among all participants (β = 0.19, b = 0.01, p = .037). None of the other predictor variables 

were significantly related to service use and the overall model was found to explain 10% of the 

variance in the service use composite.  
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Table 2.14 
 
Results of the Path Analysis in the Full Sample (N = 163) 
 

Predictor Variables 
Service Use (z-score)  

b SE b 95% CI of b 

Age (in years) -0.02 0.02 -0.07 [-0.05, 0.02] 

Sexa -0.19 0.16 -0.09 [-0.51, 0.13] 

Cumulative Adversity Composite 0.07 0.06 0.09 [-0.04, 0.18] 
Global Family Situation (raw) -0.01 0.12 -0.01 [-0.23, 0.22] 

Internalizing (raw) 0.01 0.01 0.16 [0.00, 0.03] 

Externalizing (raw) 0.01 0.01 0.19* [0.00, 0.03]b 
a Girls were coded as 1 and boys were coded as 0. b The 95% CI did not include 0, the values 

presented have been rounded.   

* p < .05.  

 
However, the multiple groups analysis indicated clear differences between the 

constrained and unconstrained models. In particular, when the model was constrained so that all 

predictive paths were held equal in the ND and no-ND groups, the Chi-square difference test and 

the change in CFI showed a significant decrement in global model fit (∆χ2 = 18.21, ∆df = 6, p = 

.006; ∆CFI = .659). Equality constraints were then independently added to each structural path to 

determine which constraints were significantly impacting overall model fit and three paths were 

identified (sex, cumulative adversity composite, and internalizing). Specifically, the path from 

sex to service use was significant and negative in the ND group, but non-significant and positive 

in the no-ND group; the predictive path for the adversity composite was positive and significant 

in the ND group, yet negative and non-significant in the no-ND group; and finally, the path from 

internalizing to service use was positive in both samples but only significant in the ND group 

(Table 2.15). Once the constraints for these paths were released, the overall model accounted for 
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29.8% of the variance in service use among the ND group and 5.9% of the variance among the 

no-ND group (∆χ2 = 2.07, ∆df = 3, p = .559; ∆CFI < .001). Overall, therefore, the assumption of 

equality across the two groups was not met (see Figure 2.2). Global fit indices indicated that the 

final model was a good fit for the data (χ2[3] = 2.07, p = .559; RMSEA = .00; CFI = 1.00; SRMR 

= .014). Lastly, when the consistency of the model was examined across boys and girls by 

applying equality constraints, results showed no significant differences in the global model fit 

indices (∆χ2 = 5.09, ∆df = 6, p =.532; ∆CFI < .001). Although caution is warranted given the 

imbalance of boys and girls in the current sample, these preliminary results indicate that the 

model is equally tenable across the sexes. 
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Table 2.15 
 
Results of the Path Analysis in the Two Developmental Groups (N = 163) 
 
Predictor Variables Service Use (z-score)  

No-ND Group b SE b 95% CI of b 

Age (in years) -0.02 0.02 -0.10 [-0.06, 0.02] 

Sexa 0.13 0.18 0.07 [-0.23, 0.48] 

Cumulative Adversity Composite -0.04 0.07 -0.07 [-0.17, 0.09] 

Global Family Situation (raw) -0.04 0.11 -0.04 [-0.26, 0.17] 

Internalizing (raw) 0.00 0.01 -0.00 [-0.02, 0.02] 

Externalizing (raw) 0.01 0.01 0.22* [0.00, 0.03]b 

ND Group b SE b 95% CI of b 

Age (in years) -0.02 0.02 -0.08 [-0.06, 0.02] 

Sexa -0.67 0.27 -0.27* [-1.20, -0.14] 

Cumulative Adversity Composite 0.31 0.10 0.34** [0.12, 0.51] 

Global Family Situation (raw) -0.04 0.11 -0.03 [-0.26, 0.17] 

Internalizing (raw) 0.03 0.01 0.34** [0.01, 0.05] 

Externalizing (raw) 0.01 0.01 0.19* [0.00, 0.03]b 

Note. ND = Neurodevelopmental Disorder. The predictive paths for age, the Global Family 

Situation subscale, and externalizing were constrained to be equal across the N D groups. 

a Girls were coded as 1 and boys were coded as 0. b The 95% CI did not include 0, the values 

presented have been rounded.   

* p <.05. ** p < .01.  
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Figure 2.2 
 
 Results of the Path Analysis in the Two Developmental Groups (N = 163) 

 

 

  

 

 

 

 

 

 

Note. Neurodevelopmental disorders (NDs; coded as ND = 1, no-ND = 0). This figure includes 

all standardized path coefficients in the two samples. Sex was coded dichotomously (Boys = 0, 

Girls = 1). Straight arrows represent predictive pathways, while dotted straight arrows represent 

nonsignificant relationships. For ease of presentation, the covariances between the endogenous 

variables are not depicted.  

* p <.05. ** p < .01.   
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Discussion 

The purpose of this research was to investigate potential determinants of heightened 

service use among children and adolescents receiving care from a publicly-funded mental health 

centre. Specifically, using SEM, a pathway model was tested to evaluate the relative influence of 

four factors that have previously been linked to poor mental health outcomes: externalizing 

symptoms, internalizing symptoms, family dysfunction, and early life adversity. While previous 

investigations have established the independent influence of these factors (e.g., Blader, 2004; 

Reid et al., 2019; Stewart et al., 2019), the current study expands on these findings and examines 

how these factors relate to service use when tested simultaneously. This approach enabled us to 

identify the factors that are the strongest indicators of service use and may provide guidance to 

mental health centres in selecting early therapeutic targets. Most notably, however, the current 

study contributes to the paediatric mental health literature by examining the moderating 

influence of neuropsychological factors, such as a child/adolescent’s neurodevelopmental status.  

As highlighted above, neuropsychological factors have not been studied as extensively as 

other types of predictors (e.g., see Allott et al., 2013), and given that social/environmental 

perspectives are predominant in community practice settings, children and adolescents are often 

triaged and assessed based on their presenting symptoms and social contexts. Thus, in an effort 

to better understand what makes a child/adolescent complex, this study sought to elucidate how a 

child/adolescent’s neurodevelopmental status impacts mental health outcomes using Pathstone 

Mental Health’s archival data. First, children and adolescents with and without NDs were 

compared across a number of symptom-based and service use measures to examine how the two 

populations might differ. Second, we explored whether the predictors that have been identified 

previously similarly predict service use outcomes among those with and without NDs. Indeed, 
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given that these populations have very different neurodevelopmental trajectories and 

neurocognitive profiles, it was important to determine whether different factors may be driving 

service use and recidivism among these groups to ensure that intervening efforts are appropriate.   

Symptoms and Service Use by ND Status 

Expectedly, and consistent with previous findings, it was found that children and 

adolescents with NDs had more severe caregiver-reported symptomatology and experienced 

greater dysfunction than their neurotypical cohort. In particular, across a number of measures, it 

was found that those with NDs were rated as more aggressive, inattentive, and impulsive, and 

were perceived as struggling with more mood-based symptoms and social challenges than their 

peers. In addition, children and adolescents with NDs had poorer family functioning, school 

achievement, and social participation according to their caregivers, and they exhibited higher 

levels of service use, in terms of the duration and frequency of service use, as well as the range 

of programs accessed. Thus, these findings highlight the severity of this group’s challenges and 

their overall impairment. These results are consistent with the work of Billawala et al. (2018), 

which demonstrated that a greater proportion of children with NDs are referred for specialized 

mental health funding and experience greater functional impairment than those without 

disabilities; and they correspond to the growing body of research showing greater family 

dysfunction and social difficulties among children with NDs (e.g., Al-Yagon, 2012; Baker et al., 

2003; Tint & Weiss, 2016). Similar results have emerged in the adult literature (e.g., Lunsky et 

al., 2006; Wilson et al., 2009) and among subpopulations of the ND group (e.g., Kim et al., 2000; 

Mammarella et al., 2016), collectively indicating that those with neurodevelopmental challenges 

are especially disadvantaged. 
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Indeed, in a series of investigations of adults with NDs, Lunsky and colleagues (2006, 

2010; Durbin et al., 2019) have demonstrated that those with disabilities are not only more likely 

to be hospitalized for psychiatric challenges, relative to those without disabilities, but they are 

also more likely to have multiple mental health-related hospitalizations and to stay longer in 

hospital. While the precise cause of this recidivism is unclear, Lunsky et al. (2010) argue that the 

psychiatric services received by this group may not be suited to their complex needs and, 

therefore, more specialized services may be required. In the current study, the severity of 

symptoms exhibited by the ND group, coupled with their extensive service use, is compatible 

with this explanation. That is, given that those with NDs were found to return to services more 

often than their no-ND peers, were involved in services for longer durations, and were subject to 

a greater number of treatment approaches, it implies that the initial programs these children and 

adolescents were admitted to were not effectively addressing their needs. Although some may 

counter this explanation by arguing that the high service use of this group is simply a reflection 

of their complex symptomatology (i.e., more complex problems take longer to treat), this 

explanation is less plausible when considering that children and adolescents are not currently 

triaged on the basis of their neurodevelopmental status. In other words, this information is not 

used in clinical settings to proactively guide treatment, and it is only when we retroactively 

examine patterns of service use that we find the link between NDs and service use/impairment.  

Notably, the findings related to the WISC-IV are consistent with this latter explanation. 

Despite considerable evidence indicating that children and adolescents with NDs experience 

neurocognitive challenges (e.g., Kodituwakku, 2009; Shanahan et al., 2006; Ullman et al., 2020) 

– which was observed in the current sample as impaired processing speed – the two groups did 

not differ in terms of the proportion of children and adolescents that received psychoeducational 
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testing. Thus, despite their developmental delays, children and adolescents with NDs were no 

more likely than children and adolescents without NDs to receive neurocognitive assessments. 

Given that comprehensive assessments are time-consuming, costly, and in high-demand, further 

attention should be focused on neuropsychological factors when making decisions about those 

who are most in need. Furthermore, the processing challenges experienced by the ND group 

underscore the importance of adopting a neuropsychological approach to treatment. Traditional 

treatment approaches that are not adapted to accommodate the slowed and unique information 

processing of the children in this group will be limited in their effectiveness as, for example, 

studies of children with ADHD have shown that processing speed deficits negatively impact 

treatment outcomes (e.g., Adalio et al., 2018). 

 Lastly, it is worth noting that the ND group was older at intake than the no-ND group. 

While the basis of this difference remains unclear, it may be that the mental health challenges of 

those with NDs take longer to emerge or develop than those of children and adolescents without 

NDs. This explanation is consistent with the notion of “growing into deficits” (Dennis, 1989), 

which indicates that neurocognitive deficits may only become apparent once a child/adolescent 

matures and reaches an age where the particular skillsets that are disrupted are 

recruited/required/engaged and, thereby, ‘put to the test’. Thus, the ND group may be presenting 

to community services later than their no-ND peers because their neurocognitive deficits emerge 

and are identified as problematic over time. 

Alternatively, however, it is plausible that the ND group accessed other types of services 

through, for example, medical or school professionals before eventually turning to community-

based care, as studies have shown that those with NDs frequently access mental health services 

through the primary healthcare sector (e.g., Durbin et al., 2019). Given that the current study 
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focused exclusively on mental health services accessed through a child mental health centre, 

further explication is required to untangle these potential accounts.  

Predictors of Service Use Among the ND Groups 

Previous research has indicated that children and adolescents with externalizing and/or 

disruptive behaviours are often prioritized when it comes to mental health services (Meltzer et 

al., 2000; Wichstrøm et al., 2014). For instance, in a sample of children and adolescents 

receiving community care, Mandell et al. (2005) showed that parent-reported externalizing 

behaviours, including physical aggression, hyperactivity, and impulsivity, were the most 

common reasons for referral, across all diagnostic categories. Accordingly, it was not surprising 

that externalizing symptoms emerged as a robust predictor of service use in both samples, such 

that those with higher levels of caregiver-reported symptoms at intake had the most extensive 

service use. Children and adolescents with externalizing behaviours are often rated by teachers as 

more concerning (Loades & Mastroyannopoulou, 2010) and have been associated with higher 

levels of caregiver distress over time (Williford et al., 2007). Thus, it is unsurprising that 

externalizing would emerge as a key determinant of continued service use in the current study. 

Moreover, compared to internalizing challenges, which are often difficult to recognize, 

externalizing challenges are highly visible and can result in service use even if the 

child/adolescent does not view their behaviour as problematic. Others are often greatly affected 

by a child/adolescent’s externalizing, making it more difficult to ignore (i.e., “the squeaky 

wheels get the oil”; Papandrea & Winefield, 2011, p. 222), regardless of the underlying cause of 

these behaviours. 

 Importantly, however, the current findings contribute to the literature by providing 

evidence that some of the pathways to service use significantly differ among children and 
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adolescents with and without NDs. Specifically, among neurotypical children, externalizing was 

found to be the only predictor of increased service use, whereas cumulative adversity, 

internalizing, biological sex, and externalizing were all found to significantly predict service use 

scores among children and adolescents with NDs. Thus, consistent with our hypotheses, it was 

found that the predictive model presents differently among those with and without NDs. NDs are 

lifelong conditions, beginning with early neurodevelopmental disruptions due to genetic and 

environmental causes, and resulting in significant cognitive, sensory, and motor delays across the 

lifespan (Bishop & Rutter, 2008). Although those who fall under the umbrella of NDs are diverse 

and can have different clinical profiles, as a group, all children and adolescents with NDs 

experience neurocognitive challenges associated with atypical neurodevelopment (Bishop & 

Rutter, 2008). In this way, children and adolescents with and without NDs will differ in how they 

interact with the world and in their susceptibility to mental illness. Despite the clear brain-based 

differences between these populations, few investigations have distinguished between these 

groups when examining mental health outcomes. Thus, these findings are notable because they 

highlight the importance of considering neuropsychological factors in the context of mental 

health, especially when trying to identify early indicators of complexity. 

The primary difference that emerged between the two groups was that internalizing 

symptoms and early life adversity were strong predictors of service use in the ND group only. 

That is, among those with NDs, children and adolescents with more caregiver-reported 

internalizing problems, and/or more early experiences of adversity, had higher levels of service 

use throughout their time at Pathstone, while no relationships were found between these factors 

and service use among the no-ND group. These findings highlight a potential difference in how 

these factors impact overall functioning and the need for continued services within the two 



 
 

 
 

144 

samples. For instance, while experiencing cumulative adversity may not be associated with an 

increased need for services among the no-ND group, among those with poor problem-solving 

skills and ineffective coping strategies (e.g., Bitsika & Sharpley, 2014), experiencing additional 

forms of adversity may be increasingly disadvantageous. In other words, although the two 

groups experienced similar levels of adversity in the current study, early life adversity may have 

a greater impact on the overall functioning of children and adolescents in the ND group, as it 

may overwhelm their already limited coping resources and/or further compound their 

neurocognitive challenges (e.g., Kavanaugh et al., 2017).  

Additionally, these findings may indicate that the interventions initially applied to treat 

these challenges are not as effective among the ND group, resulting in greater service use over 

time. In particular, since community-based agencies do not operate within a neuropsychological 

framework, the interventions employed in these settings are often insensitive to the 

neurocognitive limitations of children and adolescents and do not address their underlying 

difficulties in these areas. When working with neurotypical cases, these interventions may help 

to target the psychosocial factors contributing to their clinical presentations (e.g., the parent-child 

relationship, lack of structure in the home environment, etc.); however, among those with brain-

based challenges, these interventions are less likely to be effective. Further, given the extensive 

externalizing difficulties of those with disabilities, it may be more common for mental health 

professionals to overlook their internalizing challenges (i.e., diagnostic overshadowing), leaving 

these symptoms unresolved and necessitating continued service use in the long-term. In fact, 

because of the limited behavioural repertoires of individuals with NDs, studies have found that 

anxiety and depression often manifest as externalizing (e.g., Pugliese et al., 2013), making it 

more difficult to recognize mood-based challenges and decreasing the likelihood that those with 
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NDs will receive an internalizing diagnosis (Lunsky et al., 2006, 2010). Overall, therefore, the 

current study shows that different factors impact service use outcomes among 

children/adolescents with and without NDs, implying that targeted, neurocognitively-informed 

approaches are needed to maximize outcomes for both groups.  

Among the ND group, it was also found that boys had significantly higher service use 

scores than girls, while no sex-related differences emerged among neurotypical children and 

youth. Although there is a need for replication due to the small number of girls in the current 

sample, these results are consistent with studies showing that caregivers and teachers rate the 

symptoms of boys with NDs as more severe and are more likely to seek out additional supports 

to control these symptoms in boys versus girls (Maniadaki et al., 2006). It is also pertinent to 

note that family functioning, as indexed by the Global Family Situation scale of the BCFPI-3, 

was not predictive of service use in either group. While this was unexpected, given that previous 

literature has highlighted the influence of family factors on mental health outcomes, one 

potential explanation for this finding is the way that family functioning was measured in the 

current study. That is, the Global Family Situation scale assesses the overall impact of a 

child/adolescent’s symptomatology on their family’s daily activities, and as such, the variance it 

accounts for in service use may be closely related to that which is captured by externalizing. 

Accordingly, when tested simultaneously in the model, family dysfunction does not 

independently predict service use scores. Further, it is possible that these variables are 

sequentially related, such that externalizing symptoms lead to family discomfort/strain, which in 

turn results in heightened service use (e.g., Wichstrøm et al., 2014). 
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Limitations 

 As with any investigation, the current findings must be evaluated in light of the study’s 

limitations. First, due to the retrospective nature of this research, the measures examined were 

restricted to those administered by Pathstone Mental Health during the regular assessment 

process, limiting our control over the selection of measures and the timing of their 

administration. Accordingly, the current study did not employ a true longitudinal design and may 

not correspond to participants’ self-reported concerns, as all measures of participants’ 

symptomatology and social/environmental risk factors reflect the perspectives of caregivers only. 

Previous studies have demonstrated poor correspondence between caregiver and child reports of 

mental health, particularly when assessing symptoms that do not manifest behaviourally 

(Kemper et al., 2003); therefore, the pathways observed in the current study may differ when 

considering child/adolescent perspectives. However, given that caregiver reports are often the 

primary source of intake information in paediatric mental health settings and typically inform a 

child/adolescent’s service program, these findings are of direct relevance to children’s mental 

health centres and can help inform future practice.  

Further, since it was not possible to retrospectively obtain medical documentation for 

each participant, the neurodevelopmental diagnoses listed within the Contact Niagara Intake 

Forms could not be corroborated and additional indices of neurological compromise (e.g., TBI, 

epilepsy, etc.) were not available. Thus, the current investigation was limited to those with NDs 

with a listed diagnosis. Although those with various forms of neurological compromise share 

many similarities (e.g., Bishop & Rutter, 2008), future investigations should elucidate whether 

these pathways generalize to those with neurostructural challenges.   
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 Second, it must be recognized that the current findings are representative of service use 

within the community-based mental health sector and, therefore, do not reflect all paediatric 

services accessed by families. That is, the families involved in the current study may have also 

accessed services through the educational, child protection, and primary health sectors while 

receiving services through Pathstone, contributing to their overall service use profiles. However, 

because this information was not reliably available within the archival database, we were unable 

to compare cross-sectoral service use across the ND groups. Nonetheless, because Pathstone 

Mental Health acts as a liaison between other agencies and service providers and is the primary 

provider of paediatric mental health services in the Niagara region, it was our intention to 

specifically examine community-based service use and address existing knowledge gaps in this 

area. Until care coordination is fully established (see Duncan et al., 2018), it may not be feasible 

to track cross-sectoral service use, however, an important expansion of this research would be to 

examine additional outcome measures that are not strictly focused on service contacts/utilization 

(e.g., social/community participation).  

A third, related, limitation is the representativeness of the current sample, as it 

exclusively included children and adolescents seeking services at a lead agency in St. Catharines, 

Ontario and, consequently, may not reflect those with persistent challenges who do not access 

services, or those seeking community-based care in another province (see McCarthy & Boyd, 

2002). For example, although the sociodemographic characteristics of the sample are comparable 

to those of other investigations, the proportion of male to female participants was imbalanced. It 

would be useful, therefore, to further investigate these patterns among a larger, more balanced 

sample to verify that the model is invariant with respect to sex. In addition, while the use of SEM 

is a notable strength as it enabled us to examine the relative influence of each hypothesized 
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pathway, the small sample size and the proportion of missing data must be acknowledged, given 

the potential influence of these factors on standard errors and overall error rates (Muthen & 

Muthen, 2002).  

Fourth, there is a need to acknowledge that specification errors may exist when relying 

on previously collected data (Kline, 2016). In particular, additional predictors excluded from the 

original data set (e.g., family stress, executive functioning, etc.) could not be evaluated in the 

current study, impacting the comprehensiveness of the model. For instance, although other 

researchers have included measures of socioeconomic status and maternal education when 

devising cumulative adversity composites, this information was not reliably reported across cases 

in the database and was, therefore, omitted from the adversity composite calculated in the current 

study. Similarly, we were not able to select the measures/scales administered to capture each 

construct of interest, thus, there may be alternative indices with superior psychometric properties 

and predictive value among clinical samples. For example, as highlighted above, the current 

study used the Global Family Functioning Scale to measure the familial impact of a 

child/adolescent’s symptoms; however, there are broader indices of family dysfunction that have 

been employed in the literature, including measures of family cohesion, conflict resolution, and 

communication (e.g., Lapshina & Stewart, 2018; Sunseri, 2004), which may have exerted a 

greater influence on outcomes when tested alongside the other pathways. Nevertheless, the 

predictors examined in the current study were guided by previous research and by using the 

broad internalizing and externalizing scales of the CBCL and the adversity composite, the 

current model provides a more parsimonious account of the data. 
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Conclusions 

By employing SEM and simultaneously examining potential predictors, this study was 

able to identify the relative influence of each predictive pathway on service use. Across both 

groups, caregiver reports of externalizing emerged as a significant and positive predictor of 

service use, highlighting the current focus of our mental health systems on more observable 

challenges and symptomatology. Most notably, however, this investigation underscores the 

importance of adopting a neuropsychological approach to mental health and considering brain-

behaviour relationships. Often, the extensive mental health needs of the ND population are 

assumed, and their poor outcomes are considered a reflection of their complex symptomatology; 

yet, this information is not used to direct treatment efforts and mitigate negative outcomes. Not 

only do the current findings confirm that the ND population suffers worse outcomes relative to 

those without NDs seeking mental health supports, but they highlight the unique impact of one’s 

neurodevelopmental status on the pathways to service use. In particular, in demonstrating that 

internalizing symptoms, early life adversity, and sex are uniquely predictive of outcomes among 

those with NDs, these findings imply that different strategies/approaches are needed to treat 

these distinctive groups. Rather than reflexively targeting the ND group once they are 

unsuccessful, there is a need to be proactive and use available neurocognitive information to 

guide treatment. 
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Chapter 3: Examining the Role of Neuropsychology in Community-based Mental Health 

Care and Outcomes 

Background and Hypotheses 

Across a number of investigations, researchers have indicated that neurological 

disruption is a key risk factor for psychopathology, including both externalizing and internalizing 

disorders (e.g., Blanken et al., 2017). Indeed, it has been shown that children and adolescents 

with a history of neurological compromise, such as a ND or an acquired neurostructural 

challenge, are more vulnerable to mental illness relative to those without (e.g., Albicini & 

McKinlay, 2018; Max et al., 2013; Schachar et al., 2015), and neurocognitive impairments are 

commonly documented among psychiatric populations (e.g., Kavanaugh et al., 2016). 

Accordingly, to help prospectively identify which children and adolescents may be most at risk 

of developing mental health issues, there has been an increased interest in the neural 

underpinnings and neurocognitive correlates of externalizing and internalizing presentations. In 

general, externalizing challenges, such as aggression, hyperactivity, and defiance, have been 

associated with fronto-striatal abnormalities and deficits in executive functioning (Noordermeer 

et al., 2016; Schoemaker et al., 2013; Wallace et al., 2014), while findings related to paediatric 

internalizing challenges have been less consistent.  

Executive functions are a broad set of cognitive processes that enable an individual to 

effectively plan, problem solve, reason, self-regulate, and monitor their behaviour (Anderson, 

2002), and they are critical for adaptive functioning, effective social engagement, and emotion 

regulation (e.g., Jacobson et al., 2011; Rosenthal et al., 2013). For example, studies have shown 

that impairments in inhibitory control among preschoolers are associated with increases in 

aggressive behaviour (Raaijmakers et al., 2008) and interventions that target executive deficits 
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and enhance children’s inhibition skills have been found to significantly improve teacher-

reported externalizing (Riggs et al., 2006). With regard to internalizing challenges, such as 

anxiety and depression, structural differences have generally been identified within cortico-

limbic circuits (e.g., Ali et al., 2019), and these symptoms have been linked to a variety of 

neurocognitive skills, such as verbal fluency, working memory, response inhibition, cognitive 

flexibility, and sustained attention (Blanken et al., 2017; Kavanaugh et al., 2020a; Quistberg & 

Mueller, 2020; Wagner et al., 2015). When examining internalizing challenges among adolescent 

girls, for example, Rinsky and Hinshaw (2011) found that both working memory and planning at 

baseline were associated with meeting the criteria for an internalizing disorder at follow-up, and 

that the effect of planning interacted with ADHD status, such that those with the combined 

subtype and planning impairments were most likely to develop internalizing psychopathology. 

Although more precise brain-behaviour relations have been delineated when studying specific 

externalizing and internalizing disorders, collectively, these findings underscore the importance 

of considering neuropsychological functioning when engaging in clinical case formulation.  

While each individual’s presenting profile will be impacted by their unique 

neurocognitive strengths and weaknesses, the reliable difficulties and poor mental health 

outcomes observed among those with neurological compromise imply that disruption to the 

developing brain and neurocognitive dysfunction are critical indicators of vulnerability that 

could be used to prioritize cases and allocate resources at intake. At present, children and 

adolescents with brain-based challenges utilize more specialized mental health services across 

the lifespan and access these services more frequently than their neurotypical peers (e.g., 

Kavanaugh et al., 2020b; Lunsky et al., 2012). However, the heightened service use of this group 

does not particularly reflect an effective mental health system that prospectively determines 
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which children and adolescents will require additional supports. Instead, the heightened service 

use of neurologically compromised children and adolescents often reflects their persistent, 

difficult-to-treat symptoms and highlights the insufficiency of these intensive interventions in 

alleviating their challenges. Thus, many have questioned why children and adolescents with 

neuropsychological impairments suffer such poor outcomes despite extensive supports/services.   

Drawing on the IDD literature, one potential explanation for these unfavorable outcomes 

may be the way that children and adolescents are diagnosed/assessed in mental health contexts 

and how these processes dictate service plans (see Charlot, 2016). Although neurocognitive 

deficits undoubtedly impact a child/adolescent’s behaviour and/or symptom presentation, 

neurocognitive influences are often underappreciated in mental health care (e.g., Allott et al., 

2013). For instance, in surveying Canadian doctoral students in clinical and counselling 

psychology, Weiss et al. (2010) found that only 50% of students reported receiving some training 

in dual diagnosis (i.e., IDD and mental health) and the majority of these students felt that this 

training was insufficient. Moreover, qualitative reports have indicated that clinicians are often 

unaware of the benefits/goals of neuropsychological assessment, when a neuropsychological 

assessment is appropriate, and what role neuropsychologists play within mental health teams 

(Delagneau et al., 2019). While similar investigations have not yet been conducted at children’s 

mental health centres in Canada, a recent study by Reid et al. (2020) illustrated that there is 

considerable variability across Ontario mental health providers in terms of their comfortability 

working with neurodevelopmental populations. In fact, many providers reported that they had 

limited experience working with preschool-aged children, while others indicated that comorbid 

ADHD and mental illness is beyond their scope of practice (2021).  
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Unfortunately, failure to recognize the neurocognitive influences on mental health can 

increase the risk of “diagnostic overshadowing” and misdiagnosis (Barnhill, 2008) contributing 

to poorer outcomes over time. Although the term “diagnostic overshadowing” has traditionally 

been used in cases where psychiatric symptoms are wrongfully attributed to an individual’s 

neurodevelopmental diagnosis (Mason & Scior, 2004), it can also be applied when a psychiatric 

label takes precedence over biological and/or medical influences (e.g., Charlot et al., 2011). For 

example, many of the common symptoms of psychopathology are also present among those with 

neurological compromise (e.g., aggression, impulsivity, fatigue, low affect, etc.) increasing the 

risk that these symptoms will be ascribed to psychiatric/psychosocial factors instead of 

neurobiological causes. In contemporary mental health contexts, this risk is amplified because of 

the overreliance on the DSM-V and symptom checklists. In a case series of young adults with 

ASD, for instance, Van Schalkwyk et al. (2015) showed that practitioners often failed to 

appreciate the impact of an individual’s ASD and cognitive deficits on their clinical presentation, 

resulting in mislabeled symptoms (e.g., concrete thinking/descriptions mislabeled as delusions) 

and ill-suited pharmacological treatments that increased distress and deterioration. Thus, an 

important consideration when working with neurologically compromised populations is how 

underlying deficits in cognition may impact behaviour and/or shape the way that psychiatric 

symptoms are expressed (Barnhill, 2008).  

Further compounding these diagnostic challenges is the fact that the clinical assessment 

of child/adolescent psychopathology is disproportionately focused on informant reports. 

Although there is good reason for this approach, given that young children often lack the 

communication skills or insight to effectively describe their symptoms (see Grills & Ollendick, 

2002), accumulating research implies that informant reports should be treated as only one of 
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many pieces of evidence during the case formulation process. For instance, in a study examining 

children with ADHD, Kemper et al. (2003) found little agreement between parent and child 

reports of internalizing and an increased tendency for overreporting among caregivers, especially 

when the symptoms evaluated were less overt or visible (e.g., withdrawal behaviours vs. 

negative cognitions). Moreover, when examining the diagnostic utility of caregiver reports on the 

CBCL, Doerfler et al. (2011) showed that the majority of children diagnosed with ADHD also fit 

the clinical profile for bipolar disorder based on the clusters of symptoms endorsed by parents. 

Accordingly, many have cautioned against the exclusive use of informant reports during 

assessment, as these sources tend to focus on the phenomenology of a symptom, rather than its 

operationalization, and may potentially misdirect treatment efforts towards inappropriate targets 

(Charlot, 2016). Among children/adolescents with neurocognitive impairments, the potential for 

misrepresentations and/or biases may be even more likely and may be another factor adding to 

their complexity and poor outcomes in community-based care.  

In sum, effective diagnosis/assessment is essential for successful treatment and care. As 

Anderson (2002) articulates, devising service plans for children and adolescents with brain-based 

disorders is not only a matter of acknowledging their executive deficits – to fully appreciate how 

these deficits manifest clinically across development, it is also important to understand each 

child/adolescent’s unique profile and its potential substrates. Failure to comprehensively assess 

those presenting to psychiatric care will have significant ramifications for treatment, as the 

selected program is unlikely to meet the child/adolescent’s needs. For example, if a child’s 

interpersonal difficulties and internalizing symptoms are driven by an underlying deficit in affect 

recognition (e.g., as in ASD; Eack et al., 2014), targeted interventions should be developed to 

help the child learn to identify alternative emotional cues. Similarly, if the aggressive and 
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impulsive behaviour of a child with a prior TBI is mediated by physiological underarousal and a 

reduced capacity to anticipate (e.g., Gallant et al., 2018), then psychosocial interventions 

designed to educate the child about social rules and appropriate behaviour will be insufficient. 

Further, for those within the child/adolescent’s social network, failure to recognize and 

appreciate their neurocognitive limitations can magnify negative biases and mislabeling (e.g., 

perceptions that the individual “knows better” or is “doing it on purpose”; e.g., Charlot, 2016), 

having downstream effects on their self-esteem and feelings of support (e.g., Snell et al., 2017). 

Thus, a neuropsychologically-informed approach is needed to improve outcomes among this 

complex population.  

Despite the potential benefits of a neuropsychological approach to community-based 

mental health care, limited research exists on what neuropsychological information is currently 

available to mental health providers at intake and how neuropsychological functioning relates to 

treatment outcomes in these settings, especially among complex cases. The primary objective of 

Study 2, therefore, was to address this research gap and develop a deeper understanding of the 

ways in which neuropsychological/biological factors can help inform current practice. First, we 

explored the types of complexity indicators that can be obtained at intake, based on different 

information sources (e.g., structured vs. open-ended interview), and their level of agreement. 

Given that there is no standardized approach to intake/assessment across Ontario centres 

(Duncan et al., 2018), a variety of sources were examined. Specifically, a content analysis was 

used to determine what indicators can be extracted based on two sources: the Centre’s current 

intake process and caregivers’ open-ended descriptions of their child/adolescent’s challenges. 

These results were then compared to the data obtained from a structured intake form. Since the 

social work perspective is common in paediatric mental health centres, it was expected that the 
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Centre’s current intake would reflect psychosocial factors, while observable, symptom-based 

indicators would be more prevalent among caregivers’ open-ended responses. Further, it was 

hypothesized that few neuropsychological/biological indicators would be identified through the 

Centre’s intake process and caregivers’ responses, whereas the structured background form 

would be more comprehensive in this domain due to its direct inclusion of these factors.   

Second, we used qualitative methods to more fully index treatment outcomes and 

determine how paediatric mental health centres evaluate treatment success/failure. That is, rather 

than exclusively measuring service use data, we qualitatively analyzed participants’ clinical case 

notes to extract themes reflecting negative and positive treatment responses, as well as potential 

treatment barriers. Based on our clinical experience working in mental health settings and the 

theoretical perspective of those involved in paediatric mental health, it was hypothesized that 

treatment success would be based on the resolution of observable symptoms/behaviours, as 

indicated by caregiver reports. Specifically, we predicted that the clinical case notes would be 

more focused on situational/contextual factors, rather than the child/adolescent’s overall 

neuropsychological profile and skill development. Finally, a series of exploratory quantitative 

analyses were conducted to examine the associations among neuropsychological functioning and 

treatment outcomes. Consistent with previous research (e.g., Blanken et al., 2017; Kavanaugh et 

al., 2016), it was expected that neurocognitive performance would be related to heightened 

symptom reports and worse treatment outcomes. Further, the associations between caregiver-

reported symptoms and treatment outcomes were expected to be stronger than those involving 

child/adolescent reports because of the extensive reliance on caregiver perspectives in these 

settings. 
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Methods 

Participants  

Data were collected from 39 children and adolescents receiving services from Pathstone 

Mental Health. Although the projected sample size was 90 participants, due to the COVID-19 

pandemic and the interactive nature of testing, additional data collection was not permitted. 

Further, three participants did not have an opportunity to complete all testing components and 

were, therefore, excluded from all analyses. The final sample consisted of 36 children and 

adolescents between the ages of 6 and 16 years (M = 10.28; SD = 3.38). In contrast to Study 1, 

which predominantly consisted of male participants, the ratio of male (52.8 %; n = 19) to female 

(47.2%; n = 17) participants was roughly equivalent in this sample. Further, at the time of 

testing, compared to Study 1, a greater proportion of children and adolescents (66.7%; n = 24) 

were taking prescription medication to treat their anxiety (29.2%; n = 7), ADHD symptoms 

(20.8%; n = 5), medical concerns (12.5%; n = 3), and/or multiple challenges/diagnoses (25.0%; n 

= 6).11 

Seventy-five percent of respondents who completed the caregiver questionnaires were 

participants’ mothers (n = 27), 8.3% were participants’ fathers (n = 3) and 13.9% were other 

caregivers, such as participants’ grandmothers or grandfathers (n = 5). In one case, both parents 

completed the caregiver questionnaires together. The majority of caregivers indicated that they 

were referred to Pathstone services by Contact Niagara (33.3%; n = 12) or through the mental 

health sector (11.1%; n = 4); however, referrals were also received from the healthcare (27.8%; n 

= 10), education (5.6%; n = 2), and child protection (2.8%; n = 1) sectors. Further, two 

                                                
11 Caregivers reported that participants were taking the following medications at the time of testing: 
Fluoxetine/Prozac, Risperidone/Risperdal, Sertraline/Zoloft, Strattera, Clonidine, Vyvanse, Ritalin, 
Escitalopram/Cipralex, Effexor, Concerta, Salbutamol, Biphentin, Abilify, and/or Quetiapine/Seroquel.  
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caregivers (5.6%) reported that they initiated services by directly contacting Pathstone and two 

did not report their referral source (5.6%). In terms of parental education levels, the majority of 

mothers had completed a postsecondary education (47.2%; college = 30.6% [n = 11], university 

= 8.3% [n = 3], graduate/professional degree = 8.3% [n = 3]), while most of the remainder 

completed high school (41.7%; n = 15). Only a few had completed less than high school (5.6%; 

n = 2) and for two participants (5.6%) their mother’s education was not reported. Although fewer 

caregivers provided information on participants’ fathers (38.9%; n = 14 missing), among those 

with reported information, the majority completed high school (45.5% [n = 10]), and most of the 

remainder completed a postsecondary education (40.9%; college = 27.3% [n = 6], university = 

13.6% [n = 3]); once again, a minority of fathers completed less than high school (13.6% [n = 

3]). Moreover, at the time of testing, the majority of participants’ mothers (63.9%; n = 23)12 and 

fathers were employed (55.6%; n = 20).13 Table 3.1 contains further demographic information 

for the sample.  

 

 

 

 

 

 

 

 

                                                
12 The other 30.3% were unemployed/homemakers or receiving social assistance, while employment information 
was not reported for three participants’ mothers.  
13 The other 23.1% were unemployed, retired, or receiving social assistance, while employment information was not 
reported for 10 participants’ fathers.  
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Table 3.1 

Demographic Characteristics of the Sample (N = 36) 

Age at testing (in years) M SD 
Child/Adolescent 10.28 3.38 
Mother 37.03 6.26 
Father 40.50 7.81 
Characteristic n % of total 
Biological Sex   
 Male 19 52.8 
 Female 17 47.2 
Mothers’ Education Level   
 No formal education/some high school 2 5.6 
 Completed high school 15 41.7 
 Completed college 11 30.6 
 Completed university 3 8.3 
 Completed graduate/professional degree 3 8.3 
Fathers’ Education Level   
 No formal education/some high school 3 8.3 
 Completed high school 10 27.8 
 Completed college 6 27.8 
 Completed university 3 8.3 
Mother Employed 23 69.7 
Father Employed 20 76.9 
Family Separation/Divorce 26 72.2 
Adults Child Lives With   
 Mother only 19 52.8 
 Father only 1 2.8 
 Both parents 10 27.8 
 Other caregivers 6 16.7 
Only child (no siblings) 7 19.4 
Family History of Mental Illness 20 55.6 

Note. Education information was missing for two participants’ mothers (5.6%) and for 14 

participants’ fathers (38.9%). Employment information was missing for three participants’ 

mothers (8.3%) and for 10 participants’ fathers (27.8%).  
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Materials/Measures 

The study included a variety of self-report and caregiver-report questionnaires and 

standardized neuropsychological tests, which are described in detail below.14 Further, to capture 

a broader range of clinical indicators and to provide a comprehensive account of participant 

outcomes, electronic clinical records were extracted from Pathstone’s database with permission 

from participants’ caregivers; information about these records and the data collection process is 

also documented below. 

Child/Adolescent Questionnaires 

Behavioral Assessment Scale for Children, Second Edition Self-Report of 

Personality (BASC-II SRP). The BASC-II SRP (Reynolds & Kamphaus, 2004) is a 

standardized clinical assessment that was used in the current study to capture participants’ 

perceptions of their emotions and behaviour (both positive and negative behaviours). It was 

initially devised to assist with the diagnostic process and to inform treatment recommendations. 

There are three different SRP forms that can be used depending on the age of the respondent – 

SRP-Interview (SRP-I; 65 items) for children ages 6 to 7 years, SRP-Child (SRP-C; 139 items) 

for children ages 8 to 11 years, and SRP-Adolescent (SRP-A; 176 items) for adolescents ages 12 

to 21 years. All three forms take no more than 30 minutes to complete and yield a series of 

standardized scores (T-scores, M = 50, SD = 10) based on norms from the general American 

population (Tan, 2007). In this study, general, separate-sex norms and T-scores were used for all 

analyses.15  

                                                
14 Given that this research was conducted in collaboration with the Forensic Lab at Brock University, it should be 
noted that other measures, not included in this dissertation, were administered as part of the data collection process. 
15 Since separate-sex norms do not exist for the SRP-I (designed for 6-to-7-year-olds) combined sex norms were 
used for this measure (n = 12).  
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Although all three forms were administered, several differences between the forms 

should be acknowledged. In particular, while the SRP-C and SRP-A generate the same five 

composite scores (Internalizing Problems, School Problems, Inattention/Hyperactivity, Personal 

Adjustment and Emotional Symptoms Index [ESI])16 based on a number of clinical scales, the 

only composite score generated by the SRP-I is the ESI (Reynolds & Kamphaus, 2004). 

Similarly, the SRP-I only produces two of the five validity scales (i.e., Response Pattern and 

Consistency) produced by the SRP-C and SRP-A (Response Pattern, Consistency, F-scale, L-

scale, V-scale).17 In terms of the administration format, the SRP-I is administered orally by 

another individual and children are instructed to verbally respond “yes” or “no” to each item. 

Alternatively, the SRP-C and SRP-A are typically completed independently by the respondent 

and include a combination of True or False, and Likert-scale (from 1 “Never” to 4 “Almost 

Always”), items. Previous research has indicated that the SRP demonstrates adequate test-retest 

reliability and internal consistency, with coefficients ranging from .60 to .90 for the composite, 

and clinical, scales when examining the general or clinical norms (Tan, 2007). Further, the SRP 

shows moderate correlations with other child rating scales (Reynolds & Kamphaus, 2004), such 

as the Achenbach System of Empirically Based Assessment (ASEBA) Youth Self-Report 

(Achenbach, 2014), the Children’s Depression Inventory (CDI; Kovacs, 1992) and the 

Minnesota Multiphasic Personality Inventory-2 (MMPI-2; Graham, 1990).  

                                                
16 The Internalizing Problems composite captures symptoms of internal distress (e.g., "I worry about little things”), 
the School Problems composite captures a child/adolescent’s overall school adjustment (e.g., “I hate school”) and 
the Inattention/Hyperactivity composite captures inattentiveness and hyperkinetic behaviour (e.g., “I get in trouble 
for not paying attention”). A child/adolescent’s interpersonal relations and views of the self are reflected in the 
Personal Adjustment composite (e.g., “I wish I were different”), and finally, the ESI provides a global measure of 
emotional challenges. 
17 The Response Pattern and Consistency scales capture inattentive responding (e.g., responding the same for several 
consecutive items) and discrepant responding (e.g., not responding consistently to similar items), respectively. The 
F-index is used to assess for excessive negativity in responding (i.e., “faking bad”), the L-index assesses for 
excessive positivity in responding [i.e., “faking good”], and the V-index captures invalid responding due to 
comprehension issues or unrealistic thinking (e.g., endorsing the statement, “I have no teeth”; Tan, 2007).  
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Caregiver Questionnaires 

BASC-II Structured Developmental History (SDH). The SDH (Reynolds & 

Kamphaus, 2004) is a caregiver-report form that consists of open- and close-ended items 

capturing a child’s family/social relations, family health, and developmental, academic and 

medical history. In particular, caregivers are asked to provide details regarding any pregnancy 

and/or birth complications, developmental delays, childhood illnesses/injuries, family 

separations/divorces, social challenges, behavioural issues, and academic difficulties. 

Accordingly, the SDH provides an exhaustive account of a child’s developmental history and the 

factors that can influence symptoms/behavioural presentations. 

Notably, two of the open-ended responses from the SDH were subject to qualitative 

analysis to gather information about caregivers’ overall motivations for seeking care and their 

primary concerns. Caregivers were free to write anything that was thought to be relevant and 

their responses were not limited in terms of length. Prior to analysis, any personally-identifying 

information was removed and all responses were transcribed in a separate Word document to 

minimize the possibility of identification based on other SDH responses on the same page.  

BASC-II Parent Rating Scales (PRS). To assess caregivers’ perspectives on their 

children’s behaviour, the BASC-II PRS (Reynolds & Kamphaus, 2004) was used. The PRS 

captures symptoms/behaviour exhibited in the home setting and allows for interrater 

comparisons with the SRP. Like the SRP, there are three age-level forms of the PRS; however, 

only the PRS-Child (PRS-C; ages 6 to 11 years) and PRS-Adolescent (PRS-A; ages 12 to 21 

years) were used in the current study. Although both forms contain the same scales and have a 4-

point rating system (from 1 “Never to 4 “Almost Always”), the PRS-C consists of 160 items, 

while the PRS-A consists of 150 items. These items form four composite scores (Internalizing 
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Problems, Externalizing Problems, Behavioural Symptoms Index, and Adaptive Skills), 14 

clinical scales, and seven content scales (Reynolds & Kamphaus, 2004). Similar to the SRP, T-

scores and percentiles were generated for each scale based on general, separate-sex norms. The 

PRS is a valid index of caregiver-reported behaviour and has been found to effectively 

distinguish typical and atypical populations (e.g., Goldin et al., 2014; Mahan & Matson, 2011; 

Tan, 2007). Additionally, the PRS demonstrates good internal consistency (α’s range from .73 to 

.95 for the different scales) and test-retest reliability (r’s range from .81 to .84) across the 

different forms (Reynolds & Kamphaus, 2004). 

Neurocognitive Tests 

The test materials employed have been standardized for assessing various age groups and 

capacities and have been used in previous research investigating children and youth with mental 

health challenges (e.g., Brookman-Frazee et al., 2018; Calderoni et al., 2013; Donders & Janke, 

2008; Rasmussen et al., 2013; Watkins et al., 2006). As a result, all Wechsler measures and the 

NEPSY-II are administered using age-appropriate start and stop positions and predetermined 

reverse and discontinue rules. These individualized administration procedures ensure that the 

items presented are challenging and appropriately matched to the participants’ capacity level 

(McCrimmon & Smith, 2012).    

Wechsler Abbreviated Scale of Intelligence, Second Edition (WASI-II). To obtain a 

broad index of neurocognitive function, participants were administered the WASI-II (Wechsler, 

2011). The WASI-II consists of four subtests, Block Design, Vocabulary, Matrix Reasoning, and 

Similarities, and was designed as a shortened version of the full Wechsler Intelligence Scale for 

Children (WISC-IV; Wechsler 2003) or Wechsler Adult Intelligence Scale (WAIS-IV; Wechsler, 

2008), but consists of new items. Accordingly, the WASI-II takes 30 minutes to complete and is 
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appropriate for those between the ages of 6 and 90 years (Wechsler, 2011). Two index scores can 

be derived from the WASI-II: a Perceptual Reasoning Index (PRI; made up of scores from the 

Block Design and Matrix Reasoning subtests) and a Verbal Comprehension Index (VCI; made 

up of scores from the Vocabulary and Similarities subtests). Raw and T-scores were generated 

for the four subtests and percentiles were generated for the two composite indices using age-

appropriate United States norms (Wechsler, 2011).  

Participants begin the WASI-II by completing the Block Design subtest – a measure of 

visuoconstruction and visual perception (McCrimmon & Smith, 2012). During the Block Design 

subtest, participants are timed while they try to reproduce a series of two-dimensional patterns 

using three-dimensional red and white blocks. Next, participants are administered the 

Vocabulary subtest as an index of general verbal knowledge (2012). Specifically, participants are 

presented with a series of terms and instructed to provide verbal definitions for each. During the 

third subtest, Matrix Reasoning, participants are asked to select the missing image from a series 

of matrices to measure their visuospatial/nonverbal reasoning. Finally, the last subtest of the 

WASI-II, Similarities, is designed to measure participants verbal abstract reasoning. During this 

verbal subtest, participants are asked to describe to the tester how two terms are similar (2012). 

According to Wechsler (2011), the WASI-II is a reliable measure of neurocognitive functioning, 

with split-half reliabilities ranging from .87 to .96, and test-retest reliabilities ranging from .79 to 

.95, for the subtest and composite scores when examined in a child sample (i.e., 6-16 years). 

Similarly, the WASI-II possesses good interrater reliability for both the PRI and VCI subtests 

across independent raters (.94 to .99 range; Wechsler, 2011) and has been reported to have good 

convergent and discriminant validity (Irby & Floyd, 2014).  
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Wechsler Intelligence Scale for Children, Fourth Edition (WISC-IV). The WISC-IV 

(Wechsler, 2003) is a standardized clinical measure of neurocognitive function that consists of 

15 subtests (10 core, 5 supplementary). In the current study, only the Digit Span and Coding 

subtests were administered to complement the scores of the WASI-II and evaluate participants’ 

working memory and processing speed, respectively. During the Digit Span subtest, participants 

are instructed to verbally recite a series of auditorily-presented digits in a particular order, 

requiring them to hold and manipulate information in mind. During the Coding subtest, 

participants are asked to match a series of numbers/shapes with their associated symbols based 

on a coding key provided at the top of the page; the task is timed and participants are instructed 

to write the appropriate symbols within a grid, working as quickly as they can (2003). Raw and 

scaled scores (M = 10; SD = 3) were generated for both subtests using age-appropriate Canadian 

norms (Wechsler, 2004). The structural validity of the WISC-IV is well-established (e.g., Chen 

& Zhu, 2008; Styck & Watkins, 2016) and its subtests demonstrate good reliability (α’s range 

from .79 to .90; Wechsler, 2003).  

Neuropsychological Assessment, Second Edition (NEPSY-II). To assess 

neuropsychological functioning across a number of domains, components of the NEPSY-II 

(Korkman et al., 2007) were administered individually to participants. As a comprehensive 

paediatric battery, the NEPSY-II is made up of 32 subtests that capture performance in the 

domains of attention and executive functioning, language, memory and learning, social 

perception, sensorimotor, and visuospatial processing. For the purpose of this investigation, the 

full NEPSY-II battery was not administered and subtests were selected from five of these 

domains.18 In particular, the Auditory Attention, Response Set, and Inhibition subtests were 

                                                
18 Given the flexible nature of the NEPSY-II, researchers and clinicians are permitted to alter the order of subtest 
administration to suit their needs (Harcourt Assessment Inc., 2007).  



 
 

 
 

182 

administered to assess participants’ attention and executive functioning. The Comprehension of 

Instructions, Speeded Naming, and Word Generation subtests were administered to assess 

participants’ language skills. The List Memory and Memory for Faces subtests were 

administered to provide an index of participants’ capacity for memory and learning.19 The Affect 

Recognition subtest was used as an index of participants’ social perception, and the Design 

Copying subtest was used to assess participants’ visuospatial processing (see Brooks, Sherman, 

& Strauss [2009] for a description of each subtest). Scaled scores were generated for each subtest 

using age-matched norms (Korkman et al., 2007). 

In terms of its psychometric properties, the NEPSY-II demonstrates acceptable to high 

internal consistency across the different subtests (Brooks et al., 2009) and high agreement rates 

when scored by different individuals (Davis & Matthews, 2010). Moreover, performance on the 

NEPSY-II has been found to correlate positively with performance on other neuropsychological 

assessments (Korkman et al., 2007), such as the Children’s Memory Scale (Cohen, 1997) and the 

Delis-Kaplan Executive Function System (Delis et al., 2001).   

Quick Neurological Screening Test, Second Edition (QNST-II). To assess 

participants’ sensorimotor abilities the Sound Patterns subtest of the QNST-II (Mutti et al., 1998) 

was administered. There are two parts to the Sound Patterns subtest: motor sequences and oral 

sequences. During the motor part of the subtest, the experimenter presents a series of sound 

patterns by tapping their hands on a table or flat surface; participants are instructed to listen to 

the patterns with their eyes closed and then, they are asked to recreate the sequence by tapping 

their hands on the table in a similar fashion. During the oral part of the subtest, the experimenter 

                                                
19 Although the List Memory subtest only has age norms for those 7-12-years of age, it was administered to all 
participants in the current study; raw scores were, therefore, used for analyses involving this subtest, controlling for 
age and sex.  
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presents a series of sound patterns verbally (i.e., by saying “dot”) and the participant is instructed 

to repeat the patterns out loud. These two components were scored together by comparing 

performance against a number of criteria (e.g., sequence accuracy, perseveration, etc.), with 

higher scores reflecting worse performance. Further, the raw subtest scores were categorized 

according to the QNST-II discrepancy categories (severe discrepancy ≤ 5th percentile; moderate 

discrepancy = 6th to 24th percentile; no discrepancy ≥ 25th percentile; 1998). According to Parush 

and colleagues (2002), the QNST-II is an internally reliable measure (α = 0.85) and possesses 

good construct validity, as it has detected important performance differences between children 

with and without challenges in the perceptual-motor domain.  

Database Files 

Contact Niagara Intake Forms. To gather additional background/intake information, 

participants’ Contact Niagara Intake Forms were obtained electronically from EMHware. The 

Contact Niagara Intake is an open-ended form, completed over the phone by caregivers through 

a semi-structured interview with a Contact Niagara Resource Coordinator. In particular, it 

contains demographic information, a brief description of the situation/presenting issue, the 

outcome being sought from service receipt, information about the child/adolescent’s functioning 

at school and at home, medical information, and the child/adolescent’s service history. Following 

the Contact Niagara Intake, a referral is made to Pathstone Mental Health and a formal 

appointment is scheduled; thus, the Contact Niagara Intake typically represents the family’s first 

contact with the community-based mental health system. Prior to analysis, all participant and 

provider identifiers were removed from the forms.  

Clinical Case Notes. Clinical case notes were also extracted from Pathstone’s EMHware 

system to obtain an ecologically-valid index of treatment outcomes. All case notes are completed 
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by registered psychotherapists, child and youth workers, and social workers at the Centre and 

document participants’ progress in their respective treatment programs. Accordingly, most case 

notes provide a record of face-to-face meetings between staff and participants (i.e., indicating 

what was discussed, any progress made since their last meeting, and continued areas for 

improvement), while others document follow-up telephone contacts or appointment reminders. 

Across participants, substantial variability existed in terms of the quantity of notes (e.g., range = 

620; Mnumber of notes = 118 [SD = 129]), with some files containing over 600 notes and some 

containing as few as six. Further, the duration of time between each case note differed across 

participants, as did the total amount of time covered by all case notes in a given file (e.g., 

Mduration = 3.42 years [SD = 2.14]).  

Due to this variability and the large number of case notes in the database, a sample of 

three case notes was selected from each participant’s file using pseudo-random sampling. 

Specifically, each participant’s case notes were arranged in chronological order and divided into 

quintiles based on the total number of case notes (e.g., a file with 45 case notes would be divided 

into quintiles of nine notes, with the first nine notes representing the first quintile, the next nine 

notes representing the second quintile, and so on).20 Next, each case note was assigned a number 

and a single case note was randomly selected from the first, third, and fifth quintile using a 

random number generator; this process resulted in a sample of three case notes per participant. 

Importantly, to ensure that the selected notes appropriately indexed treatment outcomes, case 

notes detailing face-to-face contacts with the participant, and those that were substantive in 

nature (i.e., greater than 60 words), were included as much as possible. Thus, if a note detailing 

                                                
20 In situations where the total number of notes did not evenly divide into quintiles (e.g., a file with 44 case notes), 
rounding was used to determine the nearest whole number (e.g., 8.8 would be rounded to nine; four of the quintiles 
would have nine notes and one quintile would have eight notes). 
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only a follow-up telephone contact or an appointment reminder was selected by the number 

generator, another random number was generated until the inclusion criteria were met.21 This 

sampling approach has been utilized in previous investigations (e.g., Aylor et al. 2017) and was 

employed to ensure that the case notes sampled captured outcomes throughout the course of 

treatment, rather than a specific time period (i.e., three face-to-face contacts in a row).  

Procedure 

All participants were recruited from Pathstone Mental Health’s client-base using poster 

advertisements displayed in the waiting room at the Centre in St. Catharines, Ontario. Further, all 

staff members at Pathstone were informed about the study and provided with a copy of the poster 

advertisement (see Appendix C). To minimize potential bias due to participant and caregiver 

expectations (e.g., Quinn et al., 2004), the poster advertisement indicated that the main goal was 

to examine factors that predict adaptive behaviours in children and youth. To participate and 

complete their respective questionnaires, all participants and caregivers were required to have at 

least a first-grade auditory receptive or fourth-grade reading-level understanding of the English 

language.  

Upon ethical clearance from the Brock University (#18-008; see Appendix A) and the 

Centre’s ethics review boards, each participant was tested individually in a quiet on-site testing 

room. All neurocognitive tests were administered by one of five trained researchers (three 

doctoral students, one postdoctoral student, and one honours thesis student) and testing was 

completed over two separate two-hour sessions that were approximately one week apart. The 

first session involved two-hours of direct testing, while the second session involved one hour of 

                                                
21 If a participant had no case notes documenting face-to-face contacts with their case worker, then the researchers 
selected a case note documenting a face-to-face contact with their caregiver and case worker.  
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direct testing and one hour of questionnaire completion. As recommended by Lezak et al. (2012), 

participants were offered breaks throughout the testing sessions. 

Session 1  

During the first testing session, the informed consent form (see Appendix C) was read to 

caregivers by a trained research assistant. Caregivers were also given a signed copy of the form 

to read over and had the opportunity to ask any questions prior to participating. After informed 

consent and child assent were provided, caregivers completed a series of questionnaires 

independently while participants completed the neurocognitive measures in a separate testing 

room. At this time, a trained research assistant was available in a nearby office in the event that 

caregivers had any questions and/or required clarification. The caregiver questionnaires took 

approximately 30 minutes to complete and were returned to the research assistant in a closed 

folder upon completion. Caregivers were then asked to wait in the waiting room for the 

remainder of testing.  

To build rapport with the participant and familiarize them with the lab 

setting/environment prior to testing, the researcher first introduced themselves and provided the 

participant with an opportunity to ask any questions. Additionally, participants were advised that 

the tests administered are designed to become progressively more difficult, and in many cases, 

disallow completion; thus, participants were encouraged to put forth their best effort throughout. 

Following this brief familiarization period, the testing protocol was standardized to minimize 

inconsistency across participants/researchers. In particular, the following neuropsychological 

tests were administered during the first session in order: the WASI-II, the WISC-IV (Coding and 

Digit Span subtests) and the NEPSY-II (List Memory, Affect Recognition, Comprehension of 

Instructions, Speeded Naming, List Memory Delayed, and Design Copying subtests).  
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Session 2 

The second testing session began with each participant completing the following 

NEPSY-II subtests in order: Memory for Faces, Auditory Attention, Response Set, Word 

Generation, Memory for Faces Delayed, and Inhibition. Next, the QNST-II Sound Patterns 

subtest was administered and participants were given a scheduled 5-minute break. After the 

break, participants were given the BASC-II SRP to complete. For children under the age of 8-

years or those requiring additional support, visual Likert-scales were provided and the researcher 

read aloud each item. For those 8-years and older, the BASC-II SRP was completed 

independently. At the end of the second testing session, participants and their caregivers were 

debriefed and compensated $15.00 for their combined participation (see Appendix C for a copy 

of the debriefing form). Further, to provide participating families with information regarding 

their children’s abilities, caregivers were provided with a brief summary of their children’s 

profile once the data were scored and interpreted. 

Data Analysis 

Qualitative Analyses 

Three separate qualitative content analyses were conducted to analyze the open-ended 

SDH responses provided by caregivers, the Contact Niagara Intake Forms, and the clinical case 

notes extracted from EMHware. Qualitative content analysis is an analytical approach for 

summarizing and understanding the meaning of spoken or written text (Schreier, 2013); content 

analysis is completed systematically and can be motivated by theory and/or the material. 

Specifically, the overall goal of content analysis is to derive a series of themes/categories that 

represent core aspects of the data (2013).  
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For all three content analyses, therefore, the following steps were completed using a 

primarily concept-driven approach (Schreier, 2013). First, two coders independently reviewed 

the coding material (i.e., the open-ended SDH responses, the Contact Niagara Intakes, or the 

clinical case notes) to get a general sense of the data and to identify potential themes. Once the 

coders had identified relevant themes independently, a group meeting was held to compare the 

different themes generated and discuss any additional themes that could form the coding frames. 

After a list of themes was established, each theme was given a name and a description/definition 

and the coders generated exemplars and decision rules to ensure consistent application of the 

coding frame across secondary coders and over time. Next, both coders completed a “trial 

coding”, testing out the coding frame on a subset of the material (i.e., 10 participants) prior to the 

main analysis. All themes were coded dichotomously, whereby a score of “1” indicated that a 

theme was present in the material (i.e., open-ended SDH responses, the Contact Niagara Intakes, 

or the clinical case notes) and a score of “0” indicated that a theme was absent. The trial coding 

results were then examined by the coders and the coding frame was adjusted accordingly (see 

Appendix D for all three coding frames).  

Third, all materials were analyzed by two secondary coders and the results were 

examined to ensure that only those themes that were observed across more than one 

participant/case were included in subsequent analyses. Next, interrater reliability between these 

secondary coders was examined using Cohen’s Kappa (κ) requiring a criterion of .61 or above 

(McHugh, 2012; Watson & Petrie, 2012). In order to manage cases when the secondary coders 

disagreed on the coding of a particular file, the two secondary coders’ scores were summed; this 

approach was applied instead of resolving discrepancies via negotiation because it avoids the 

issue of being impacted by the personality of the individual coders. Thus, all variables generated 
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from the content analyses had three levels (“0” both coders evaluated the theme as absent, “1” 

only one coder evaluated the theme as present, and “2” both coders evaluated the theme as 

“present”).  

For the content analyses examining caregiver responses on the SDH and the Contact 

Niagara Intake Forms, all materials were coded for a priori indicators of complexity at intake. 

The indicators from the two qualitative analyses (e.g., Contact Niagara Intake, and caregiver-

reports) were then compared to those captured by the SDH. In cases when an indicator was the 

same or highly similar across measures (e.g., TBI history), Cohen’s Kappa was used to assess the 

level of agreement between the different intake sources (see Watson & Petrie, 2012). For the 

content analysis examining the clinical case notes, each of the three notes were coded for a priori 

themes that reflect the child’s treatment response. Specifically, some of the themes generated 

reflected a positive treatment response (e.g., the child’s medication was no longer required, or 

they were developing more friendships at school), while others reflected a negative treatment 

response (e.g., the child was not compliant with their medication, their grades or academic 

achievement declined). After these themes were coded for their presence/absence within each of 

the three case notes, they were used to create a continuous treatment response composite for each 

participant. In particular, the scores for each positive theme were added together and the scores 

for each negative theme were subtracted from this total value. This process resulted in a 

continuous treatment response variable, ranging from negative to positive outcomes.  

Quantitative Analyses 

Given that recruitment and testing were interrupted by the COVID-19 pandemic, 

impacting the overall size of the current sample, the quantitative analyses for Study 2 should be 

regarded as preliminary and are intended to provide a starting point for future investigations. In 
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addition, although Study 2 was initially designed to explore the relative influence of a variety of 

intake indicators on neurocognitive functioning and treatment outcomes, the current sample size 

limits the number of meaningful analyses that can be conducted. Thus, a more 

focused/conservative approach was taken and we restricted analyses to the relations among 

neuropsychological functioning and treatment outcomes.  

All analyses were computed using version 25 of the IBM Statistical Package for the 

Social Sciences (SPSS; IBM Corp, 2017) and all data were screened prior to analysis to detect 

any scoring errors. To examine the demographic characteristics of the sample and to assess for 

any potential violations of assumptions and outliers, skewness and kurtosis values and z-scores 

were inspected (using Field’s [2009] +/- 2 criterion and +/- 3.29 criterion, respectively). Further, 

to assess the overall validity of self- and informant-reports, mean scores on the BASC-II Validity 

Indexes were examined. Descriptive statistics were reported for the sample for all neurocognitive 

and neuroemotional measures and, where applicable, equivalent child and caregiver subscales on 

the BASC-II SRP and PRS were compared using paired samples t-tests.  

To examine how caregiver and child/adolescent reports of symptomatology relate to 

objective measures of neurocognitive dysfunction, Pearson correlations were conducted between 

the neurocognitive subtests and the clinical scales of the BASC-II PRS and SRP. Notably, for 

these analyses, we targeted neurocognitive domains that have previously been identified as 

predictors of mental health outcomes (e.g., Kavanaugh et al., 2020b; Lee et al., 2018; Mahmood 

et al., 2018) and examined executive functioning (the Inhibition, Auditory Attention, and 

Response Set subtests of the NEPSY-II), visuoconstructional skills (the Block Design subtest of 

the NEPSY-II), online processing (i.e., working memory and processing speed [the Digit Span 

and Coding subtests of the WISC-IV]), and verbal fluency (the Word Generation Semantic and 
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Letter subtests of the NEPSY-II). In terms of the neuroemotional measures, analyses were 

limited to the clinical scales of the PRS and SRP, given the varied age range of the current 

sample and the different age-forms of the BASC-II. In addition, neurocognitive performance and 

the clinical scales of the BASC-II SRP and PRS were correlated with treatment response scores 

to determine how neuropsychological functioning relates to treatment. For all correlations, the 

95% bias-corrected bootstrapped (N = 1000) confidence intervals are reported. 

Results 

Preliminary Analyses 

Missing Data and Assumptions 

Across all the study measures, missing data were minimal. In particular, all but one 

caregiver completed the full BASC-II PRS and all but one participant completed the full BASC-

II SRP for their respective age groups. The one caregiver who did not complete the full PRS left 

5.6% of the 160 items blank, impacting the calculation of two of the clinical scales (the Adaptive 

Skills and Functional Communication scales). For the one participant missing items on the SRP, 

missingness was significant (i.e., 34.5% of items were missing) and scores could not be derived 

for six of the SRP-C scales. Thus, these cases were excluded from all analyses involving the 

missing scales using listwise deletion. Although all caregivers attempted to complete the SDH, 

there was item-level missing data that could not be remedied through pro-rating, particularly in 

instances when the caregiver did not have adequate information to complete the item (e.g., the 

caregiver was a foster parent and had not received information about the child/adolescent’s 

developmental history). Further, two caregivers chose not to respond to the second open-ended 

question on the SDH and the qualitative coding for these participants was based on responses to 
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the first question only. There were no differences between these two participants and the rest of 

the sample in terms of the number of themes extracted during coding.  

Three participants did not have a Contact Niagara Intake Form in the electronic database 

and the case notes of three participants were not substantive in nature (i.e., less than 60 words). 

These cases, therefore, were not included in the associated content analyses, although their 

remaining data were retained and analysed when possible. In terms of the neurocognitive tests, 

all participants had complete data for the WASI-II and WISC-IV subtests and only one 

participant was missing a sizeable proportion of the subtests administered from the NEPSY-II 

(i.e., 40% of the subtests). One participant did not agree to complete the full Inhibition subtest, 

while two other participants did not agree to complete the Inhibition items of the Inhibition 

subtest and the Word List subtest. Four participants were also below the minimum age required 

for the administration of certain NEPSY-II subtests/items (i.e., < 7-years-old; Response Set 

subtest, Word Generation Letter items, Inhibition Switching items) and are, therefore, not 

included in analyses involving these measures. For a summary of all missing data across the 

NEPSY-II and other study measures, see Tables 3.2 and 3.3. As a whole, the majority of 

participants had complete data, while 25% (n = 9) were missing one measure (i.e., missing all, or 

more than 30% of, items or subtests associated with a measure).  

Overall, there were no univariate outliers across any of the BASC-II PRS and SRP 

subscales and all skewness and kurtosis values met the +/-2 criterion (Field, 2009). Similar 

results were observed for the subtest scores of the NEPSY-II, WASI-II and WISC-IV. No 

univariate outliers were identified on the QNST-II Sound Patterns subtest, however, the 

distribution of raw scores was found to be kurtotic (Kurtosis = 4.01; SE = .768). To examine the 

validity of participant and caregiver responses on the BASC-II, the means of each validity index 
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were inspected, as well as the proportion of cases falling outside the acceptable range on each 

index (i.e., falling in the “caution” or “extreme caution” range). The overall means of the validity 

indices were considered to be acceptable (see Table B14; Reynolds & Kamphaus, 2004) across 

both the self- and parent-report measures. 

 
 
Table 3.2 
 
Frequency of Missing Data on all Study Measures (N = 36) 
 

Measures n % 

BASC-II Questionnaires   
 Self-Report of Personality 1 2.8 
 Structured Developmental History (SDH) 0 0.0 
 Parent Rating Scales 0 0.0 
Measures for Content Analyses   
 Open-ended responses on the SDH 2 5.6 
 Contact Niagara Intake Forms 3 8.3 
 Clinical Case Notes 3 8.3 
Neurocognitive Tests   
 WASI-II 0 0.0 
 WISC-IV 0 0.0 
 NEPSY-II 1 2.8 
 QNST-II Sound Patterns 0 0.0 

Note. BASC-II = Behavioral Assessment Scale for Children, Second Edition; WASI-II = 

Wechsler Abbreviated Scale of Intelligence, Second Edition; WISC-IV = Wechsler Intelligence 

Scale for Children, Fourth Edition; NEPSY-II = Neuropsychological Assessment, Second 

Edition; QNST-II = Quick Neurological Screening Test. The frequencies listed represent the 

percentage of participants missing all, or a significant proportion of (i.e., > 30%), items or 

subtests associated with a measure.  
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Table 3.3 

Frequency of Missing Data on the NEPSY-II by Subtest (N = 36) 

Measures n %  
Auditory Attention 0 0.0 
Response Set 4 11.1 
Inhibition Naming 2 5.6 
Inhibition Inhibition 3 8.3 
Inhibition Switching 5 13.9 
Comprehension of Instructions 0 0.0 
Speeded Naming 1 2.8 
Word Generation Semantic 0 0.0 
Word Generation Letter 4 11.1 
List Memory 1 2.8 
Memory for Faces 0 0.0 
Affect Recognition 0 0.0 
Design Copying 0 0.0 

Note. NEPSY-II = Neuropsychological Assessment, Second Edition. Four participants were 

below the minimum administration age (i.e., < 7 years) for the Response Set, Inhibition 

Switching, and Word Generation Letter subtests.  

 
Descriptive Statistics for the Neurocognitive Measures 

 Tables 3.4 and 3.5 present descriptive statistics for each of the neurocognitive subtests 

administered. As seen in Table 3.4, mean subtest and index scores on the WASI-II were in the 

average range and the majority of participants performed within or above expected limits in 

terms of their general intellectual functioning. In contrast, however, mean scores for the subtests 

of the WISC-IV fell in the borderline range and the majority of participants performed below 

expected limits. A similar pattern emerged for the QNST-II Sound Patterns subtest, with 66.7% 

of participants scoring below the 25th percentile when compared to their age-matched peers. On 

the NEPSY-II (Table 3.5), mean subtest scores fell in the borderline to average range (i.e., 5.73 
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to 10.00), although participants demonstrated higher rates of impairment on some subtests over 

others (e.g., Inhibition-Inhibition vs. Affect Recognition).  

 
Table 3.4 
 
Descriptive Statistics for the WASI-II, WISC-IV, and QNST-II (N = 36) 

Measures and Subtests  M (SD) % BEL 

WASI-II   
 Vocabulary (T-scores) 47.44 (10.86) 27.8 
 Similarities (T-scores) 44.67 (8.51) 41.7 
 Block Design (T-scores) 46.61 (11.63) 47.2 
 Matrix Reasoning (T-scores) 47.81 (10.10) 27.8 
 Verbal Comprehension Index (Percentile) 38.22 (27.56) 41.7 
 Perceptual Reasoning Index (Percentile) 39.16 (30.11) 44.4 
WISC-IV (Scaled Scores)   
 Coding 6.25 (3.17) 63.9 
 Digit Span 6.17 (3.29) 63.9 
QNST-II Sound Patterns (Raw Score)a 6.31 (1.7) 66.7 

Note. WASI-II = Wechsler Abbreviated Scale of Intelligence, Second Edition; WISC-IV = 

Wechsler Intelligence Scale for Children, Fourth Edition; QNST-II = Quick Neurological 

Screening Test; BEL = Below Expected Limits.  

a Higher scores on the QNST-II indicate worse performance.  
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Table 3.5 
 
Descriptive Statistics for the NEPSY-II (N = 36)  
 
Subtests M (SD) % BEL 
Auditory Attention    
 Total Correct 6.50 (3.90) 44.4 
 Combined Score 7.14 (4.28) 52.8 
Response Set   
 Total Correct 5.73 (3.94) 38.9 
 Combined Score 7.09 (3.36) 44.4 
Inhibition   
 Naming Combined Score 7.03 (3.92) 50.0 
 Inhibition Combined Score 6.47 (4.09) 58.3 
 Switching Combined Score 8.23 (3.83) 38.9 
Speeded Naming   
 Completion Time 7.20 (3.86) 50.0 
 Combined Score 7.26 (3.35) 50.0 
Word Generation   
 Semantic 9.17 (4.82) 44.4 
 Letter 6.78 (2.81) 55.6 
Memory for Faces   
 Total Correct 7.97 (3.42) 44.4 
 Delayed Total 9.14 (3.41) 27.8 
Affect Recognition  9.83 (2.54) 16.7 
Design Copying   
 Local 10.00 (4.65) 33.3 
 Global 9.11 (3.92) 36.1 
 Motor 8.14 (4.27) 47.2 
 Process 8.97 (4.68) 44.4 
Comprehension of Instructions 8.67 (3.14) 36.1 
List Memorya   
 Total Correct 48.57 (17.96) - 
 Delayed Total Correct 7.14 (3.06) - 

Note. NEPSY-II = Neuropsychological Assessment, Second Edition; BEL = Below Expected 

Limits. Four participants were below the minimum administration age for the Response Set, 

Inhibition Switching, and Word Generation Letter subtests. All scores represent scaled scores. 

a No age norms exist for those younger than 7-years and older than 12-years for List Memory, 

thus, the means presented represent raw scores. 
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Descriptive Statistics for the Neuroemotional Measures 

On the BASC-II, there was a notable trend across the clinical scales whereby mean 

ratings were consistently elevated on the PRS versus the SRP (see Table 3.6). Specifically, 

participants self-reported ratings on the SRP were generally similar to those of their age-matched 

peers, while caregivers generally rated participants as in the at-risk classification range on the 

PRS (i.e., T-scores between 60 and 69 or between 31 and 40 for Adaptive scales). In addition, 

although none of the SRP scales fell in the clinically significant range (i.e., T-scores >70 or < 

30), caregivers’ reports of Atypicality, Hyperactivity, and Depression were all indicative of 

significant maladjustment. Consistent with these results, for four out of the six comparable 

clinical scales, mean ratings significantly differed between participants and caregivers, such that 

caregivers rated participants as significantly more impaired. A similar pattern of results emerged 

for the Composite scales (Table 3.7), with the majority of scales on the PRS falling in the 

clinically significant range and the majority of scales on the SRP falling in the at-risk range.22  

 

 

 

 

 

 

 

 

 

                                                
22 For the means and standard deviations of the BASC-II Content Scales, see Tables B15 and B16 in Appendix B. 
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Table 3.6 

Descriptive Statistics for the Clinical Scales of the BASC-II Self-Report of Personality (SRP) and 

Parent Rating Scales (PRS; N = 36) 

Clinical Scales (T-scores) 
SRP PRS 

T Cohen’s  
d M (SD) M (SD) 

Atypicality 59.37 (18.53) 71.50 (18.13) -3.18** -0.54 
Depression 59.25 (13.39) 76.81 (17.41) -7.20*** -1.20 
Anxiety 60.43 (11.76) 65.56 (15.81) -2.23* -0.38 
Attention Problemsa 67.13 (11.06) 66.14 (8.78) 1.33 0.28 
Hyperactivitya 61.43 (11.35) 70.78 (14.09) -2.20* -0.46 
Somatizationb 61.27 (11.94) 62.28 (17.67) -1.74 -0.53 
Attitude to School 58.39 (13.99) -   
Attitude to Teachers 59.81 (14.54) -   
Relations with Parentsa 42.00 (11.48) -   
Sense of Inadequacya 64.67 (12.49) -   
Social Stress 61.09 (13.85) -   
Interpersonal Relations 41.34 (15.59) -   
Self-Esteema 37.21 (15.08) -   
Self-Reliancea 43.00 (11.49) -   
Sensation Seekingb 48.00 (12.70) -   
Locus of Controla 59.25 (10.36) -   
Social Skills - 42.11 (9.49)   
Aggression - 64.00 (14.15)   
Conduct Problems - 64.78 (16.66)   
Withdrawal - 67.08 (14.44)   
Adaptability - 32.53 (9.70)   
Leadership - 38.64 (7.08)   
Activities of Daily Living - 30.81 (9.23)   
Functional Communication - 34.34 (8.93)   

Note. BASC-II = Behavioral Assessment Scale for Children, Second Edition. 

a These scales are not part of the SRP-I, thus, the means and standard deviations presented 

exclude participants ages 6-7-years. b These scales are not part of the SRP-I nor the SRP-C, thus, 

the means and standard deviations presented exclude participants ages 6-11-years. 

*p < .05. **p < .01. ***p < .001. 
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Table 3.7 

Descriptive Statistics for the Composite Scales of the BASC-II Self-Report of Personality (SRP) 

and Parent Rating Scales (PRS; N = 36) 

Composite Scales 
SRP PRS 

T Cohen’s  
d M (SD) M (SD) 

Internalizing Problemsa 65.22 (14.42) 72.47 (18.27) -3.29** -0.69 

Inattention/Hyperactivitya 65.91 (11.00) - - - 

School Problemsa 61.17 (15.71) - - - 

Personal Adjustmenta 35.65 (12.90) - - - 

Emotional Symptoms Index 62.34 (13.17) - - - 

Externalizing Problems - 68.50 (14.68) - - 

Behavioural Symptoms Index - 75.00 (12.55) - - 

Adaptive Skills - 33.00 (7.32) - - 

Note. BASC-II = Behavioral Assessment Scale for Children, Second Edition. 

a These composite scales are not part of the SRP-I, therefore, the means and standard deviations 

presented exclude participants ages 6-7-years.   

**p < .01. 
 
 
Descriptive Statistics from the SDH 

 Responses from the SDH provided important information about participants’ 

family/medical history, development, educational experiences, and social functioning. Indeed, in 

terms of participants’ medical backgrounds (Table 3.8), a number were positive for TBI, loss 

consciousness or coma, and seizures, and almost half had problems with their hearing/vision and 

speech. Interestingly, although most participants with a reported TBI had been diagnosed with a 

concussion (50%), additional injury details indicated that some of the head injuries were 

moderate to severe in nature. For instance, 30% received stitches for their injuries, 20% incurred 
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multiple injuries, and 10% sustained multiple skull fractures as a result of their injury. 

Accordingly, some of the sample had previously received a neurological exam and a large 

proportion had received psychological services prior to testing. In addition, it was common for 

caregivers to report a family history of mental health challenges and IDD and to note that their 

child/adolescent experienced developmental delays.  

Further, as seen in Table 3.9, a range of pregnancy and birth complications were 

documented by caregivers on the SDH. The most common pregnancy complications included 

excessive vomiting and emotional problems, and a large proportion of mothers used substances 

during their pregnancies. In particular, although cigarettes were the most common substance 

used, a proportion of mothers engaged in cigarette, alcohol, and drug use while pregnant. In 

terms of birth complications, it was common for caregivers to indicate that labor was induced 

and a Caesarian section was required. 
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Table 3.8 
 
Medical and Developmental Information from the Structured Developmental History (N = 36) 

Indicators  n % of total 
Medical History    
 Head Injury 10 27.8 
 Seizures 2 5.6 
 LOC or Coma 3 8.3 
 Hearing/Vision Problems 17 47.2 
 Speech Problems 16 44.4 
History of Medical Care   
 Neurological Exam 7 19.4 
 ADD/ADHD Medications 15 41.7 
 Medications to Increase Activity 1 2.8 
 Tranquilizing Medications 8 22.2 
 Psychological/Psychiatric Exam 16 44.4 
 Psychological Counselling/Therapy 24 66.7 
 Ear Tubes 8 22.2 
Family History   
 Behaviour Disorder 12 33.3 
 Emotional Disturbance 7 19.4 
 Mental Illness 20 55.6 
 Alcohol/Drug Use 16 44.4 
 Intellectual Disability 3 8.3 
 Tourette’s Syndrome 5 13.9 
 Learning Disability/Reading Problem 19 52.8 
 Speech or Language Problem 8 22.2 
Development   
 Walking Difficulty 11 30.6 
 Unclear Speech 20 55.6 
 Feeding/Eating Problems 6 16.7 
 Sleep Problems 20 55.6 
 Difficulty Learning to Ride Bike, Skip, or Throw/Catch 17 47.2 
 Delayed Early Motor Skills 15 41.7 
 Failure to Thrive 8 22.2 

Note. LOC = Loss of Consciousness. 
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Table 3.9 

Birth and Pregnancy Information from the Structured Developmental History (N = 36) 
 
Indicators  n % of total 
Pregnancy Complications    
 Excessive Vomiting 10 27.8 
 Emotional Problems 8 22.2 
 Vaginal Bleeding 6 16.7 
 Excessive Swelling 6 16.7 
 High Blood Pressure 4 11.1 
 Maternal Injury 5 13.9 
 Othera 10 27.8 
Hospitalization during Pregnancy 7 19.4 
Substance use during Pregnancy 18 50.0 
 Alcohol 6 16.7 
 Cigarettes 15 41.7 
 Other Drugsb 7 19.4 
 Polysubstance Use 5 13.9 
Birth Complications   
 Caesarian Delivery 13 36.1 
 Labor Induced 16 44.4 
 Breathing Problems 5 13.9 
 Incubator Needed 8 22.2 
 Jaundiced 12 33.3 
 Otherc 11 30.6 
 M SD 
Mother’s Age at Child Birth 26.11 5.71 
Father’s Age at Child Birth 29.25 7.26 
Length of Pregnancy (in weeks) 39.06 2.57 
Child Length of Stay in Hospital (in days) 3.29 2.02 
Birth Weight 7 lbs. 7 oz. 1 lbs. 3 oz. 

a Other pregnancy complications reported include toxemia, anemia, abnormal weight gain, and 

the flu. b Other drugs used during pregnancy include cocaine, cannabis, Diclectin, Eltroxine, 

crystal meth, and oxycodone/opiates. c Two caregivers reported that forceps were used, while 

nine caregivers indicated that other birth complications were experienced but did not provide 

further details.  
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Notably, interpersonal and academic challenges were also frequently endorsed by 

caregivers (Table 3.10). Specifically, the majority of caregivers indicated that their 

child/adolescent has trouble relating to others and establishing friendships and many were 

described as struggling with reading and mathematics. Nonetheless, few participants were in a 

special education classes at the time of testing. Lastly, in terms of behavioural indicators on the 

SDH, the vast majority of caregivers endorsed descriptors related to behavioural activation (e.g., 

difficulties calming down), distractibility/inattention, and fearfulness (see Table 3.11).  

 
Table 3.10 

Psychosocial and Academic Information from the Structured Developmental History (N = 36) 

Indicators  n % of total 
Interpersonal Difficulties    
 Fights with Others 12 33.3 
 Prefers Solitary Play 15 41.7 
 Plays with Younger Children 10 27.8 
 Trouble Making Friends 18 50.0 
 Trouble Relating to Others 21 58.5 
History of Physical or Sexual Abuse 8 22.2 
School Problems   
 Difficulties with Reading 26 72.2 
 Difficulties with Mathematics 23 63.9 
 Achieves Poor Grades 27 75.0 
 Held back a Grade 2 5.6 
 Dislikes School 22 61.1 
 Attendance Problems 17 47.2 
 Problems noted in Kindergarten 21 58.3 
Educational Supports   
 Special Education Class 10 27.8 
 Special Education Testing 7 19.4 
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Table 3.11 

Behavioural Information from the Structured Developmental History (N = 36) 

Indicators  n % of total 
Difficulty Calming Down  27 75.0 
Requires Significant Caregiver Attention 25 69.4 
Lacks Self-Control 24 66.7 
Appears Impulsive 23 63.9 
Overly Energetic During Play 18 50.0 
Short Attention Span 25 69.4 
Easily Overstimulated 18 50.0 
Appears Unhappy 13 36.1 
Uncomfortable Meeting New People 22 61.1 
Hides their Feelings 19 52.8 
Withholds Affection 8 22.2 
Has Fears 30 83.3 

 

Qualitative Analyses 

Complexity Indicators from the Contact Niagara Intake Forms 

Thirty-three Contact Niagara Intake Forms were qualitatively coded for the 

presence/absence of themes that might reflect or capture mental health complexity at intake (see 

Appendix D for the coding frame). In total, four primary themes (service-based, 

social/environmental, biological, and symptom-based complexity indicators) and 30 subthemes 

were identified. Each of the 30 subthemes showed substantial inter-rater reliability (e.g., 

McHugh, 2012) and was evident in at least 9.1% of cases (see Table 3.12 for the interrater 

reliabilities and frequencies of each subtheme by coder). Given the level of consistency between 

the two secondary coders, the scores were combined to create a dichotomous variable reflecting 

the presence/absence of each theme (i.e., 0 = absent, 1 or 2 = present) – these results are 

presented below.   
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Table 3.12 

Themes from the Contact Niagara Intake Forms, Coder Frequencies, and Interrater Reliabilities  

Themes (n = 33) Coder 1  
Frequency (%) 

Coder 2 
Frequency (%) 

Cohen’s 
Kappa (κ) 

Service-based Indicators    
 Medical/Health Specialist Involvement 81.8 75.8 .820 
 Nonspecialized Health Professional Involvement 63.6 63.6 1.00 
 School Involvement 69.7 60.6 .802 
 Family and Children’s Services Involvement 39.4 39.4 .873 
 Accessed Crisis Services 12.1 12.1 1.00 
 Parent/Caregiver Referral 24.2 24.2 1.00 
 Academic/Educational Supports 51.5 51.5 .757 
 Formal Diagnosis 36.4 36.4 1.00 
 Prescribed Psychotropic Medications 24.2 24.2 1.00 
 Parenting Workshops/Training 9.1 12.1 .841 
 Children’s Developmental Services 21.2 15.2 .798 
Social/Environmental Indicators    
 History of Abuse/Neglect 21.2 18.2 .713 
 Victimized by Bullying 33.3 39.4 .739 
 Family Separation/Divorce 39.4 48.5 .817 
 Absent Parents 45.5 42.4 .693 
 Moving to a New School/Home 36.4 33.3 .933 
Biological Indicators    
 Neurodevelopmental Disorder 36.4 33.3 .800 
 Traumatic Brain Injury 15.2 18.2 .891 
 Family History of Mental Illness 63.6 63.6 .869 
 Bioregulatory Challenges 72.7 75.8 .763 
 Other Indicators of Neurostructural Disruption 9.1 9.1 1.00 
 Sensory and/or Language Issues 45.5 39.4 .876 
 Neurocognitive Challenges 60.6 69.7 .802 
Behavioural/Symptom-based Indicators    
 Aggression, Anger, and Defiance 69.7 66.7 .791 
 Depression/Sadness 54.5 54.5 .878 
 Anxiety, Fear, and Worry 69.7 63.6 .728 
 Self-Harm Behaviours 9.1 9.1 1.00 
 Challenges with Personal Care 27.3 33.3 .857 
 Hyperactivity and Impulsivity 15.2 12.1 .872 
 Interpersonal Challenges 57.6 51.5 .878 

Note. Three cases did not have a Contact Niagara Intake Form. 
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Service-based Complexity Indicators. Throughout the Contact Niagara Intakes, a 

number of service-based indicators were noted (Figure 3.1). That is, rather than focusing 

exclusively on participants’ symptoms, the Contact Niagara staff also documented contacts with 

other service sectors, providing an index of the intensity of service use/access and the 

pervasiveness of a child/adolescent’s challenges.  

In particular, the majority of intake forms (81.8%) documented medical/health specialist 

involvement – the most common of which were paediatricians, child psychiatrists, and family 

physicians. These specialists were typically involved in the initial referral process and/or had 

provided diagnoses and treatment to participants in the past. In over 75% of cases, other health or 

school professionals were involved, including counsellors, child and youth workers, speech 

therapists, social workers, and teachers. Of these additional supports, counselling services were 

the most common and, in many cases, school personnel recommended the referral and/or 

expressed concerns about the participant’s mental health. Indeed, over half of participants were 

already receiving educational supports at intake; although the types of supports varied, it was 

common for children/adolescents to have an Individualized Education Plan (IEP) and to receive 

assistance from a resource teacher. For 42.4% of participants, FACS was also involved due to 

child abuse/neglect and/or because they were investigating allegations made against the family.  

Moreover, just over half of participants did not have a formal diagnosis and the majority 

were not taking prescription medications at intake. Accordingly, the forms commonly indicated 

that families were seeking diagnostic clarity. Given the number of service providers involved in 

each case, caregiver-initiated referrals were infrequent (27.3%) and referrals were more likely to 

be initiated, or advised, by an external service provider. In other words, caregivers were less 

likely to independently connect with Contact Niagara to obtain services for participants. Further, 
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relative to other types of mental health supports, specialized developmental services, crisis 

services, and parenting workshops/training were accessed less frequently prior to intake.  

 
Figure 3.1 

Service-based Complexity Indicators from the Contact Niagara Intake Forms and Associated 

Frequencies (n = 33) 

 
Note. Frequencies represent the percentage of cases where the subtheme was coded as present 

(i.e., the case had a score of 1 or 2) out of the 33 participants with Contact Niagara Intake Forms. 

 

Social/Environmental Complexity Indicators. The Contact Niagara Intakes also 

documented a number of social/environmental factors that may have contributed to participants’ 
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mental health, including those capturing the nature of their immediate environments and the 

social dynamics in their homes/at school (Figure 3.2). Interestingly, most participants had at least 

one absent parent, typically the father, who either passed away, never met the participant, or was 

no longer involved in the participant’s life. As a result, family separation/divorce was common. 

In terms of participants’ social/school environments, almost half experienced bullying prior to 

intake, and in many cases, this resulted in the child/adolescent moving to a new school/location. 

A history of abuse/neglect was less common (24.2%), and in some cases, abuse/neglect was 

suspected or alleged and had not been confirmed.  

 
Figure 3.2 

Social/Environmental Complexity Indicators from the Contact Niagara Intake Forms and 

Associated Frequencies (n = 33) 

 
Note. Frequencies represent the percentage of cases where the subtheme was coded as present 

(i.e., the case had a score of 1 or 2) out of the 33 participants with Contact Niagara Intake Forms. 
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Biological Complexity Indicators. Despite the Centre’s emphasis on 

social/environmental factors, there were notable biological indicators within the Contact Niagara 

Intake Forms (Figure 3.3). Specifically, in almost 40% of cases, a ND diagnosis was reported – 

typically ADHD – though, many forms did not indicate who provided the diagnosis and/or when 

the participant was diagnosed. Relatedly, sensory and/or language issues were present among 

45.5% of cases. For example, many children/adolescents were described as overly sensitive to 

sensorial information (e.g., sounds, textures, etc.) and challenged in their ability to communicate 

and express themselves.  

Few (18.2%) participants had a documented history of TBI based on the Contact Niagara 

Intakes. In fact, in many cases where a TBI was coded as present, the participant did not have a 

formal concussion/brain injury diagnosis, but rather, a reported history of impact trauma, such as 

involvement in a notable motor-vehicle collision, an extensive fall or accident, and/or severe 

head-banging behaviour that caused significant bruising. Thus, although there is evidence of 

neurostructural disruption within the forms, it is not reliably recorded. Accordingly, only three 

cases contained other indicators of neurostructural disruption, including neuropathic pain and 

seizures, and very few details were provided in regard to these circumstances.   

Interestingly, neurocognitive challenges were evident within the majority of intake forms 

(69.7%) and were often described in the context of participants’ academic functioning (e.g., 

reading, writing, and mathematics), attentional challenges, and/or comprehension difficulties. 

Further, the vast majority of participants (81.8%) had bioregulatory challenges, such as 

difficulties falling asleep or sleep disturbances, irregular eating habits, and/or issues with 

incontinence. Consequently, a number of participants were reportedly taking melatonin at the 

time of intake to help correct their sleep patterns. Lastly, there was a notable family history of 
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mental illness among the sample (66.7%), with many forms revealing that the child/adolescent’s 

parents struggled with mental health and/or learning challenges. However, this information was 

typically only documented if the parent/caregiver voluntarily disclosed it and it was not routinely 

incorporated within the forms.  

 
Figure 3.3 
 
Biological Complexity Indicators from the Contact Niagara Intake Forms and Associated 

Frequencies (n = 33) 

 
Note. Frequencies represent the percentage of cases where the subtheme was coded as present 

(i.e., the case had a score of 1 or 2) out of the 33 participants with Contact Niagara Intake Forms. 

 
Behavioural/Symptom-based Complexity Indicators. Throughout the Contact Niagara 

Intakes, a number of terms were used to describe participant’s problematic behaviours and 

symptoms (Figure 3.4). In particular, descriptions of aggression, anger, and defiance were 

prevalent, capturing 78.8% of cases. Many participants, for instance, engaged in physical 
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aggression (e.g., hitting peers, getting into fights, and throwing objects at others) and were 

described as defiant, argumentative, and uncooperative. Relatedly, interpersonal challenges were 

a main concern (75.8%) – many participants had difficulties relating to others and were unable to 

maintain close friendships. In terms of mood-based symptoms, 72.7% of intake forms indicated 

struggles with anxiety/fearfulness, while 60.6% documented sadness/low mood. Although the 

content of participants’ worries was variable, nightmares were common, and many were fearful 

of separation or sickness. Interestingly, in cases where depressive symptoms were noted, 

participants commonly verbalized their suicidal thoughts – though many caregivers questioned 

whether participants fully understood the meaning of these statements. In contrast, descriptions 

of hyperactive and impulsive behaviours were not as frequent. Nonetheless, when they were 

documented, participants were described as having trouble sitting still or as being “on the move”. 

Intentional self-harm and challenges with personal care/hygiene were also infrequent. Indeed, 

few participants engaged in deliberate self-injury for the purpose of alleviating emotional pain, 

although some had a history of head-banging behaviour.  
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Figure 3.4 

Symptom-based Complexity Indicators from the Contact Niagara Intake Forms and Associated 

Frequencies (n = 33) 

 
Note. Frequencies represent the percentage of cases where the subtheme was coded as present 

(i.e., the case had a score of 1 or 2) out of the 33 participants with Contact Niagara Intake Forms. 

 
 

Complexity Indicators from Caregivers’ Open-Ended Responses 

Based on caregivers’ open-ended responses on the SDH, nine themes were generated. 

Inter-rater reliability ranged from substantial to excellent across all themes and each theme was 

present in at least 8.3% of cases (see Table 3.13). Similar to the results for the Contact Niagara 

Intakes, the two secondary coders’ scores were combined to form a dichotomous 

presence/absence variable (i.e., 0 = absent, 1 or 2 = present; see Figure 3.5 for the associated 

frequencies).   
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Table 3.13  

Themes from Caregiver Responses, Coder Frequencies and Interrater Reliabilities (N = 36) 

Themes Coder 1 
Frequency (%) 

Coder 2 
Frequency (%) 

Cohen’s  
Kappa (κ) 

Attitudinal Challenges 27.8 36.1 .810 

Anger, Aggression and Frustration 38.9 38.9 .883 

Mood Disturbances 50.0 61.1 .667 

Low Self-Image 8.3 8.3 .636 

Clear Neurological Concerns 25.0 30.6 .724 

Cognitive Challenges 36.1 25.0 .613 

Academic Challenges 27.8 22.2 .852 

Social/Interpersonal Challenges 13.9 13.9 1.00 

Parental Guidance 36.1 50.0 .611 
 

Of note, the most common theme reported by caregivers was mood disturbances, with 

over 60% acknowledging this as a primary concern. In particular, the majority reported that their 

child/adolescent struggles with frequent mood swings, emotionality, and/or anxiety. Further, a 

number of caregivers expressed a need for additional guidance (52.8%), such as specialized 

supports, diagnostic clarification, and/or more strategies, acknowledging that they are unsure 

how to meet participants’ needs on their own.  

Relatedly, anger, aggression, and frustration were common; participants were frequently 

described as dysregulated, easily angered and as having meltdowns/outbursts. Thirty-six percent 

of caregivers also characterized participants as having attitudinal challenges, referring to them as 

stubborn, argumentative and/or strong-willed. Specifically, caregivers expressed concerns that 

participants were unwilling to compromise, purposefully defiant, and at times, rude to others.   
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Figure 3.5 

Complexity Indicators from Caregiver Responses and Associated Frequencies (N = 36) 

 
Note. Frequencies represent the percentage of cases where the subtheme was coded as present 

(i.e., the case had a score of 1 or 2). 

 
Interestingly, one third of caregivers generated concerns about participants’ neurological 

functioning – typically acknowledging their neurodevelopmental diagnosis and associated 

symptoms – and 38.9% described their child/adolescent as having cognitive impairments. For 

example, caregivers noted difficulties with receptive and expressive language, sustained 

attention, and problem-solving. Accordingly, academic challenges were common among 27.8% 

of cases. The remaining two themes capturing low self-image and social difficulties were not as 

prevalent; however, issues with negative self-statements and peer relationships were highlighted 

among 11.1% and 13.9% of cases, respectively.  
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Relations among the Complexity Indicators from Different Intake Sources 

The complexity indicators obtained from the Contact Niagara Intake Forms and 

caregivers’ open-ended reports were compared to those captured by the SDH to determine the 

degree of overlap among the different sources and to identify any factors that may be overlooked 

when focusing on one source over others.  

Contact Niagara Intake Forms vs. the SDH. The Contact Niagara Intake Forms 

included a number of themes/indicators related to service use, documenting whether different 

professionals supported the referral or were involved in the case. However, compared to the 

SDH, the Contact Niagara Intakes focused on certain aspects or types of service use over others. 

For example, there was a greater emphasis on social services, such as involvement with FACS, 

rather than neurological services, despite the fact that 19.4% of participants had received a 

neurological exam prior to testing (based on the SDH). Similarly, where medication use was 

documented in the Contact Niagara Intakes, it primarily reflected stimulant use, and showed 

moderate correspondence with the three categories of medications captured in the SDH (κ = .43). 

Further, although the difference was small (κ = .46), more cases were identified as having a 

history of abuse/neglect in the Contact Niagara Intakes relative to the SDH (i.e., 24.2% vs. 

18.2%). This variability may reflect the relative importance of social/environmental factors 

across the intake sources, as the intake workers documented suspected abuse, as well as instances 

of neglect, while the SDH exclusively focused on confirmed cases of abuse. Indeed, the Contact 

Niagara Forms notably emphasized participants’ school (e.g., bullying) and home (e.g., divorce, 

absent parent) environments, although a higher rate of divorce was found when caregivers were 

explicitly asked about family separation on the SDH.  
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A number of biological indicators were also extracted from the Contact Niagara Intakes; 

however, documentation of this information was less consistent, as these indicators showed poor 

agreement with those documented in the SDH. In particular, the SDH captured more cases of 

TBI (27.3% identified as having a TBI history; Table 3.14) and gathered more details related to 

participants’ injuries, including their age at injury and any medical treatment received, relative to 

the Contact Niagara Intakes (18.2% identified as having a TBI history), which often only 

described incidents where impact trauma was implied (e.g., a significant motor vehicle collision). 

Nonetheless, given that a more liberal approach was used when coding (i.e., a confirmed head 

injury or diagnosis was not required), this process detected a subset of probable TBI cases that 

were not identified/reported by caregivers on the SDH. Further, in terms of participants’ family 

history of mental illness, it was noted that the Contact Niagara Intakes specifically focused on 

parental mental health and did not capture the full range of challenges documented in the SDH. 

Similar discrepancies were found when comparing other biological themes, such as 

sensory/language challenges (Table 3.15), and although there was a high frequency of pregnancy 

and birth complications within the sample based on the SDH, these factors did not emerge as 

themes when examining the Contact Niagara Intakes. 

 
Table 3.14 
 
Contingency Table Comparing Traumatic Brain Injury (TBI) based on the Structured 

Developmental History (SDH) and Contact Niagara Intake Forms (n=33) 

 SDH  Cohen’s  
Kappa Contact Niagara No TBI History TBI History Total 

 No TBI History 20 7 27 .06 

 TBI History 4 2 6  

 Total 24 9 33  
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Table 3.15 
 
Contingency Table Comparing Sensory/Language Challenges based on the Structured 

Developmental History (SDH) and Contact Niagara Intake Forms (n = 33) 

 SDH  Cohen’s 
Kappa Contact Niagara No Challenges Sensory/Language 

Challengesa Total 

 No Challenges 6 12 18 .13 

 Sensory/Language Challenges 3 12 15  

 Total 9 24 33  
a SDH items assessing hearing problems, vision problems, unclear speech, stuttering, and other 

speech problems were combined to form a dichotomous variable.  

 
Lastly, given that the SDH does not specifically assess informant-reported symptoms, the 

symptom-based themes identified in the Contact Niagara Intakes were only compared to items 

on the SDH that capture similar types of behaviours, such as interpersonal challenges and 

hyperactive-impulsive symptoms. While both sources indicated that a large proportion of 

participants experienced these symptoms, a greater number of children/adolescents were 

classified as having such challenges based on the SDH. Specifically, the SDH items assessing 

different aspects of interpersonal functioning, such as preferring solitary play, getting into fights, 

and having difficulties establishing friendships, were combined to form a dichotomous indicator 

of interpersonal challenges, which identified most participants as having challenges in this 

domain (81.8%). When examining the Contact Niagara Intakes, interpersonal challenges were 

also recognized among a large proportion of participants (75.8%); however, both sources 

identified cases that the other did not (Table 3.16). In terms of hyperactive-impulsive symptoms, 

rates were higher based on the SDH, as it identified 72.7% of participants as impulsive, easily 
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overstimulated, or overly energetic, while the Contact Niagara Intakes only identified 39.4% of 

participants as struggling with these symptoms (Table 3.17).  

 
 
Table 3.16 

Contingency Table Comparing Interpersonal Challenges based on the Structured Developmental 

History (SDH) and Contact Niagara Intake Forms (n = 33) 

 SDH  Cohen’s 
Kappa Contact Niagara No Challenges Interpersonal 

Challengesa Total 

 No Challenges 2 6 8 .10 

 Interpersonal Challenges 4 21 25  

 Total 6 27 33  
a The following SDH items were combined to form a dichotomous variable: difficulties relating 

to others, difficulties establishing friendships, preferring to play with younger children, 

preferring to play alone, and frequently getting into fights with peers.  

 

Table 3.17 

Contingency Table Comparing Hyperactive-Impulsive Symptoms based on the Structured 

Developmental History (SDH) and Contact Niagara Intake Forms (n = 33) 

 SDH  Cohen’s 
Kappa Contact Niagara No Symptoms Hyperactivity/ 

Impulsivitya Total 

 No Symptoms 7 13 20 .17 

 Hyperactivity/Impulsivity 2 11 13  

 Total 9 24 33  
a SDH items assessing impulsivity, overstimulation during play, and excessive energy were 

combined to form a dichotomous variable capturing hyperactivity/impulsivity. 
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Caregiver Open-Ended Responses vs. the SDH. Although caregivers’ responses were 

embedded within the SDH, there were notable differences between the two sources. For instance, 

the themes extracted from caregivers’ open-ended responses were primarily symptom-based, 

making it difficult to directly compare these reports with items on the SDH. Moreover, very few 

biological themes were present in caregivers’ responses. Some caregivers did mention clear 

neurological concerns; however, these comments were typically related to confirmed or 

suspected developmental diagnoses, and did not fully capture other neurological concerns, such 

as neurostructural challenges.  

In instances when similar behaviours were captured in the SDH (e.g., interpersonal 

challenges, academic challenges), the two sources were compared using Cohen’s Kappa. These 

comparisons indicated poor agreement among the two sources and revealed that the SDH was 

more sensitive to interpersonal difficulties, as it identified 77.8% of the sample as struggling in 

this domain, compared to the 13.9% identified based on open-ended caregiver responses (Table 

3.18). When examining the degree of overlap between open-ended reports of academic concerns 

and the SDH item related to poor grades, again, the SDH was found to be more sensitive, 

capturing 75.0% of participants compared to the 27.8% of participants captured by caregiver 

responses (Table 3.19).   
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Table 3.18 

Contingency Table Comparing Interpersonal Challenges based on the Structured Developmental 

History (SDH) and Caregiver Responses (N = 36) 

 SDH  Cohen’s 
Kappa Caregiver Responses No Symptoms Interpersonal 

Challenges Total 

 No Symptoms 8 23 31 .09 

 Interpersonal Challenges 0 5 5  

 Total 8 28 36  
a The following SDH items were combined to form a dichotomous variable: difficulties relating 

to others, difficulties establishing friendships, preferring to play with younger children, 

preferring to play alone, and frequently getting into fights with peers.  

 

Table 3.19 

Contingency Table Comparing Academic Challenges based on the Structured Developmental 

History (SDH) and Caregiver Responses (N = 36) 

 SDH  Cohen’s 

Caregiver Responses No Symptoms Academic 
Challengesa Total Kappa 

 No Symptoms 8 18 26 .14 

 Academic Challenges 1 9 10  

 Total 9 27 36  
a The SDH item asking caregivers to report whether the participant achieves poor grades was 

used as an index of academic challenges. 
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Treatment Response Themes from the Clinical Case Notes 

In total, seven positive and seven negative treatment response themes were identified, as 

well as five themes capturing potential treatment barriers. As indicated in the Methods section, 

three case notes were extracted for each participant across their time in treatment; thus, the 

presence/absence of each theme was first recorded for each case note (see Table B17 in 

Appendix B for the theme frequencies by case note). Interrater agreement was then calculated for 

all coded notes (i.e., 99 case notes) and was found to range from substantial to excellent across 

all themes (Table 3.20). The results presented herein represent the total instances of each theme 

across all case notes, for all participants with substantive data (i.e., the percentage of case notes 

where the theme was present [i.e., scored as a 1 or 2]).  
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Table 3.20 

Themes from the Clinical Case Notes, Coder Frequencies, and Interrater Reliabilities (n = 33) 

Themes Coder 1  
Frequency (%) 

Coder 2  
Frequency (%) 

Cohen’s Kappa 
(κ) 

Negative Treatment Response    

 Behavioural Dysregulation 42.4 34.3 .788 

 Emotional Dysregulation 31.2 35.4 .773 

 Internalizing Behaviours 32.2 30.3 .671 

 Negative Medication Use 13.1 12.1 .863 

 Social Disruption 23.2 36.4 .645 

 Neurocognitive Challenges 19.2 19.2 .805 

 Overall Negative Response 12.1 11.1 .656 

Positive Treatment Response    

 Behavioural Regulation 4.0 4.0 1.00 

 Emotional Regulation 12.1 11.1 .656 

 Engagement/Assertiveness 7.1 12.1 .595 

 Positive Medication Use 3.0 4.0 .852 

 Social Improvements 7.1 7.1 .693 

 Neurocognitive Improvements 12.1 8.1 .668 

 Overall Positive Response 17.2 13.1 .608 

Treatment Barriers    

 Treatment Suspended/Delayed 7.1 8.1 .928 

 Treatment Terminated 10.1 9.1 .942 

 Uncertainty about Other Services 9.1 12.1 .734 

 No Response/No-shows 4.0 3.0 .852 

 Uninterested/Unwilling to Engage 14.1 16.2 .843 

Note. Three cases did not have case notes that were long enough to permit a content analysis 

(i.e., < 60 words in length). The frequency column represents the percentage of instances (across 

all case notes) where the subtheme was coded as present (i.e., the case had a score of 1 or 2). 
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Negative Treatment Responses. Overall, negative treatment responses were more 

common than positive treatment responses. For instance, almost half of the case notes 

documented behavioural dysregulation, typically overt aggressive acts or disruptive behaviours, 

while 38.4% documented symptoms reflecting poor emotion management, such as meltdowns 

and temper tantrums. Accordingly, a number of case notes indicated that the child/adolescent 

was struggling socially and described negative social interactions between the child/adolescent 

and their peers or teachers. Further, 22.2% of case notes contained information about the 

child/adolescent’s academic/neurocognitive challenges, documenting their declining grades 

and/or the extra assistance they require at school, and 14.1% noted difficulties with psychotropic 

medications, whereby a prescription was ineffective, increased and/or changed to trial a new 

medication.   

Although internalizing problems are not always expressed behaviourally, a proportion of 

case notes (38.4%) also described overt behaviours that might reflect internalizing, including 

poor eye contact, apprehension/nervousness, and/or issues interacting with or responding to 

others. Specifically, it was common for children and adolescents to withdraw from others and 

prefer solitary activities. Lastly, in 15.2% of case notes, the child/adolescent’s treatment response 

was broadly described as negative, without a clear indication as to why the child was 

unsuccessful. For instance, in these notes, the case worker may have stated that the child has not 

improved or that they were not doing well. The frequencies of each negative theme across all 

case notes are summarized in Figure 3.6. 
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Figure 3.6 
 
Negative Treatment Response Themes from the Clinical Case Notes and Associated Frequencies 

Across All Notes (n = 33) 

 
Note. Frequencies represent the percentage of instances (across all case notes) where the 

subtheme was coded as present (i.e., the case had a score of 1 or 2).   

 
Positive Treatment Responses. Although positive treatment responses were infrequent, 

and the case notes primarily focused on children and adolescents’ persisting symptoms, seven 

themes were generated to capture explicit improvements or positive treatment responses 

experienced by the child/adolescent (Figure 3.7). Of all the positive themes present in the case 

notes, general/broad positive statements were reported most frequently (20.2%). For instance, it 

was more common for case workers to report that the child/adolescent was generally doing well 

or had improved since the last session, than it was for case workers to document specific 

behavioural indicators of treatment success. Thus, from the case notes alone, it was often 
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difficult to determine the specific behaviours/symptoms that had improved and what factors had 

contributed to these improvements.    

 
Figure 3.7 

Positive Treatment Response Themes from the Clinical Case Notes and Associated Frequencies 

Across All Notes (n = 33) 

 
Note. Frequencies represent the percentage of instances (across all case notes) where the 

subtheme was coded as present (i.e., the case had a score of 1 or 2). 

 

When positive behaviours were recorded, however, instances of affect regulation 

(15.2%), engagement/assertiveness (13.1%) and academic improvements (13.1%) were typically 

highlighted. Indeed, there were a number of case notes that commented on the child/adolescent’s 

ability to express their emotional challenges during a session, their effective use of coping 

strategies, or general improvements in the child/adolescent’s grades or academic performance. 

Further, approximately 9% of the case notes recognized clear social improvements throughout 
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treatment, stating that the child/adolescent developed new friendships, had a number of positive 

interactions with peers, or was more agreeable and cooperative with others. Notably, despite the 

large proportion of case notes documenting issues with behaviour regulation, very few cases 

notes indicated progress or improvements in this domain (4.0%). In most case notes, the 

participants continued to experience challenges managing their behaviour and these difficulties 

remained a focus of treatment across the sessions. Likewise, positive medication responses were 

less frequent than negative responses, with only 4% of case notes providing evidence that the 

child/adolescent’s medication noticeably improved behaviour and could be reduced over time. 

Treatment Barriers. In addition to the positive and negative themes discussed above, 

five treatment barrier themes were extracted to capture any factors that may adversely impact a 

child/adolescent’s response to treatment (Figure 3.8). Specifically, throughout coding, it was 

recognized that there may be a number of external factors that could prevent the child/adolescent 

from meaningfully participating in treatment or impede their progress. In 17.2% of case notes, 

for example, the child/adolescent was described as disengaged or disinterested in treatment, and 

thus, they failed to comply with the case workers’ requests and/or did not continue to practice 

their skills outside of the treatment sessions. Similarly, in a few case notes (4.0%), the case 

workers indicated that the family had missed previous appointments and/or had not returned their 

telephone calls, implying that they were not as committed to the child/adolescent’s treatment. 

Interestingly, in other case notes, the barriers observed resulted from the treatment 

process, rather than the child/adolescent and their family. In particular, there were several 

instances when the case worker delayed or suspended treatment while an assessment was being 

completed or a diagnostic issue was being resolved (8.1%) and ended treatment because the 

family was no longer engaged or had reported that things were going well for many consecutive 
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sessions (10.1%). Although families were typically supportive of the recommendations of case 

workers (8.1%), it should be noted that there were a few instances where the family objected to 

these suggestions and/or expressed their hesitation (2.0%). Further, in 13.1% of case notes, the 

secondary coders documented case worker recommendations that may have contributed to the 

family’s confusion and/or uncertainty about treatment and its purpose. For example, at times, the 

family was encouraged to seek out a diagnosis or additional treatment before proceeding with 

therapy at Pathstone or it was suggested that the child/adolescent could not be treated if there 

were unresolved familial issues (e.g., child-parent conflict).  

 
Figure 3.8 
 
Treatment Barrier Themes from the Clinical Case Notes and Associated Frequencies Across All 

Notes (n = 33) 

 
Note. Frequencies represent the percentage of instances (across all case notes) where the 

subtheme was coded as present (i.e., the case had a score of 1 or 2).  
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Quantitative Analyses 

Neurocognitive and Neuroemotional Functioning 

To gain a better understanding of potential neuroemotional correlates of neurocognitive 

functioning, neurocognitive performance was correlated with symptom reports on the BASC-II 

using Pearson correlations. Interestingly, when performance was correlated with participants’ 

self-reports on the BASC-II SRP, only the Interpersonal Relations scale was significantly and 

positively associated with scores (see Table 3.21). In particular, poorer performance on the 

Inhibition, Coding, and Block Design subtests was associated with greater self-reported social 

impairment (indicated by lower scores). In contrast, when participants’ neurocognitive 

performance was correlated with their caregivers’ reports on the BASC-II PRS, the Aggression 

(r = -.35, p = .043, 95% CI [-.63, -.03]) and Conduct Problems (r = -.44, p = .011, 95% CI [-.66, 

-.17]) scales were negatively associated with performance on the Inhibition-Inhibition subtest of 

the NEPSY-II. Further, the Functional Communication (r = .34, p = .047, 95% CI [.07, .56]) and 

Leadership (r = .43, p = .011, 95% CI [.12, .68]) scales were associated with worse performance 

on the Digit Span (WISC-IV) and Word Generation Semantic (NEPSY-II) subtests, respectively 

(see Tables 3.22 and 3.23 for all correlations among the PRS clinical scales and the 

neurocognitive measures). However, due to the small sample size, the 95% bias-corrected 

confidence intervals are wide, indicating that these results should be interpreted cautiously. 
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Table 3.21 

Correlations among the Neurocognitive Measures and the Self-Report of Personality (N = 36) 

Neurocognitive 
Measures  

Self-Report of Personality Clinical Scales 

1 2 3 4 5 6 7 

Auditory Attentiona .15 
[-.21, .49] 

.10 
[-.32, .52] 

.23 
[-.14, .57] 

-.05 
[-.39, .28] 

-.26 
[-.57, .09] 

.09 
[-.30, .47] 

-.01 
[-.31, .29] 

Response Seta .02 
[-.30, .34] 

-.09 
[-.45, .27] 

.15 
[-.24, .50] 

.11 
[-.28, .43] 

-.17 
[-.57, .33] 

-.12 
[-.47, .27] 

.20 
[-.12, .50] 

Inhibition Naminga -.03 
[-.38, .30] 

-.22 
[-.56, .10] 

-.14 
[-.41, .14] 

-.08 
[-.50, .33] 

-.35* 
[-.65, -.11] 

-.27 
[-.64, .14] 

.49** 
[.14, .75] 

Inhibition Inhibitiona -.15 
[-.51, .23] 

-.25 
[-.55, .10] 

-.18 
[-.48, .12] 

-.21 
[-.55, .12] 

-.21 
[-.50, .18] 

-.21 
[-.52, .15] 

.38* 
[.02, .69] 

Inhibition Switchinga -.17 
[-.48, .18] 

-.33 
[-.62, .06] 

-.11 
[-.40, .19] 

.00 
[-.37, .32] 

-.15 
[-.44, .23] 

-.18 
[-.49, .23] 

.37* 
[.03, .66] 

Block Design -.22 
[-.45, .06] 

-.21 
[-.43, .07] 

-.25 
[-.49, -.04] 

-.04 
[-.37, .24] 

.02 
[-.28, .36] 

-.26 
[-.53, .07] 

.41* 
[.15, .62] 

Digit Span .01 
[-.28, .33] 

.06 
[-.17, .36] 

-.02 
[-.42, .34] 

.24 
[-.08, .49] 

.14 
[-.20, .48] 

.02 
[-.28, .39] 

.14 
[-.17, .38] 

Coding -.03 
[-.34, .37] 

-.23 
[-.55, .17] 

-.06 
[-.44, .32] 

.02 
[-.41, .40] 

-.33 
[-.57, .04] 

-.17 
[-.49, .23] 

.35* 
[.01, .65] 

Word Generation 
Semantic 

-.08 
[-.37, .21] 

-.14 
[-.41, .10] 

-.32 
[-.56, -.06] 

-.09 
[-.48, .30] 

-.13 
[-.36, .08] 

-.02 
[-.34, .27] 

.19 
[-.12, .50] 

Word Generation 
Letter 

.27 
[-.08, .55] 

.16 
[-.20, .47] 

-.07 
[-.43, .28] 

-.19 
[-.43, .08] 

-.00 
[-.24, .22] 

.13 
[-.18, .43] 

.03 
[-.33, .39] 

Note. 1 = Atypicality, 2 = Depression, 3 = Anxiety, 4 = Attitude to School, 5 = Attitude to 

Teachers, 6 = Social Stress, 7 = Interpersonal Relations. Four participants were below the 

minimum administration age (i.e., < 7 years) for the Response Set, Inhibition Switching, and 

Word Generation Letter subtests. Scaled scores were used for all correlations. The values in 

brackets represent the 95% bias-corrected bootstrapped confidence intervals. 

a The combined scores were used for these analyses (i.e., reflects overall performance).  

*p < .05. **p < .01. 
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Table 3.22 

Correlations among the Neurocognitive Measures and Parent Rating Scales (PRS; N = 36) 

Neurocognitive Measures  PRS Clinical Scales 
1 2 3 4 5 6 7 8 9 

Auditory Attentiona .03 
[-.30, .31] 

.21 
[-.13, .49] 

.19 
[-.14, .44] 

.21 
[-.21, .60] 

.03 
[-.36, .45] 

.29 
[-.10, .65] 

.02 
[-.28, .32] 

.13 
[-.28, .54] 

.09 
[-.23, .36] 

Response Seta -.19 
[-.52, .11] 

-.05 
[-.39, .25] 

-.15 
[-.51, .22] 

.46** 
[.11, .74] 

.20 
[-.11, .47] 

.35 
[-.08, .71] 

-.12 
[-.43, .16] 

.38* 
[.09, .64] 

-.16 
[-.47, .15] 

Inhibition Naminga -.21 
[-.53, .11] 

.09 
[-.25, .40] 

-.06 
[-.36, .28] 

.12 
[-.17, .44] 

-.04 
[-.33, .25] 

.12 
[-.27, .47] 

-.17 
[-.48, .14] 

.08 
[-.20, .33] 

-.18 
[-.47, .15] 

Inhibition Inhibitiona -.31 
[-.58, .03] 

-.35* 
[-.63, -.03] 

-.44* 
[-.66, -.17] 

-.01 
[-.27, .25] 

-.30 
[-.54, -.03] 

-.05 
[-.34, .24] 

-.31 
[-.60, .08] 

-.00 
[-.37, .36] 

-.12 
[-.49, .28] 

Inhibition Switchinga -.27 
[-.65, .17] 

-.25 
[-.57, .10] 

-.28 
[-.57, .03] 

.20 
[-.13, .48] 

-.07 
[-.38, .22] 

-.05 
[-.41, .27] 

-.28 
[-.59, .10] 

-.02 
[-.34, .32] 

-.06 
[-.47, .26] 

Block Design -.11 
[-.41, .24] 

-.10 
[-.44, .30] 

-.22 
[-.56, .15] 

-.04 
[-.31, .23] 

-.27 
[-.49, -.02] 

-.04 
[-.34, .27] 

-.06 
[-.38, .29] 

.08 
[-.30, .39] 

-.04 
[-.45, .42] 

Digit Span -.00 
[-.34, .31] 

.15 
[-.24, .53] 

.09 
[-.25, .42] 

-.00 
[-.36, .36] 

.01 
[-.30, .34] 

-.08 
[-.42, .30] 

.09 
[-.30, .15] 

-.24 
[-.45, .01] 

-.11 
[-.49, .25] 

Coding -.24 
[-.49, .03] 

.01 
[-.29, .33] 

-.05 
[-.29, .21] 

.18 
[-.15, .49] 

.09 
[-.25, .43] 

.08 
[-.29, .44] 

-.19 
[-.47, .13] 

.13 
[-.26, .48] 

-.24 
[-.49, .02] 

Word Generation Semantic -.28 
[-.53, .01] 

-.11 
[-.40, .26] 

-.13 
[-.41, .17] 

.08 
[-.27, .39] 

-.02 
[-.36, .31] 

.22 
[-.10, .51] 

-.19 
[-.45, .09] 

.08 
[-.31, .41] 

-.23 
[-.51, .10] 

Word Generation Letter .22 
[-.12, .48] 

.20 
[-.17, .52] 

.23 
[-.16, .59] 

-.12 
[-.47, .24] 

-.00 
[-.36, .37] 

.04 
[-.35, .43] 

.30 
[-.04, .56] 

.17 
[-.25, .54] 

.08 
[-.24, .37] 

Note. 1=Hyperactivity, 2 = Aggression, 3 = Conduct Problems, 4 = Anxiety, 5 = Depression, 6 = Somatization, 7 = Atypicality, 8 = 

Withdrawal, 9 = Attention Problems. Four participants were too young to complete (i.e., < 7 years) Response Set, Inhibition 

Switching, and Word Generation Letter. Scaled scores were used and the values in brackets represent the 95% bias-corrected 

bootstrapped confidence intervals. a The combined scores were used for these analyses (i.e., reflects overall performance).  

*p < .05. **p < .01. 
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Table 3.23 

Correlations among the Neurocognitive Measures and the Parent Rating Scales Adaptive 

Clinical Scales (N = 36) 

Neurocognitive 
Measures  

PRS Adaptive Clinical Scales 

1 2 3 4 5 

Auditory Attentiona -.27 
[-.56, .12] 

.08 
[-.28, .45] 

.13 
[-.23, .44] 

-.12 
[-.41, .22] 

.09 
[-.28, .41] 

Response Seta -.12 
[-.45, .26] 

.02 
[-.43, .50] 

.07 
[-.33, .47] 

.01 
[-.38, .41] 

.15 
[-.21, .49] 

Inhibition Naminga -.10 
[-.47, .30] 

-.02 
[-.37, .35] 

.24 
[-.08, .55] 

.06 
[-.18, .33] 

.33 
[.01, .56] 

Inhibition Inhibitiona .22 
[-.20, .59] 

.05 
[-.26, .32] 

.14 
[-.19, .46] 

.09 
[-.22, .44] 

.19 
[-.13, .50] 

Inhibition Switchinga .08 
[-.35, .55] 

.11 
[-.29, .42] 

.27 
[-.10, .65] 

.14 
[-.19, .49] 

.27 
[-.06, .53] 

Block Design .08 
[-.33, .48] 

-.05 
[-.37, .34] 

.13 
[-.17, .44] 

.07 
[-.32, .48] 

.03 
[-.28, .32] 

Digit Span -.05 
[-.40, .32] 

-.26 
[-.49, .02] 

.13 
[-.16, .41] 

.13 
[-.16, .41] 

.34* 
[.07, .56] 

Coding .02 
[-.22, .29] 

-.21 
[-.49, .10] 

.23 
[.00, .47] 

.06 
[-.19, .32] 

.20 
[.15, .48] 

Word Generation 
Semantic 

.03 
[-.30, .41] 

.10 
[-.24, .46] 

.43* 
[.12, .68] 

.01 
[-.28, .30] 

.26 
[-.09, .58] 

Word Generation Letter -.19 
[-.55, .28] 

-.06 
[-.39, .26] 

.04 
[-.31, .41] 

-.15 
[-.46, .15] 

-.11 
[-.45, .25] 

Note. 1 = Adaptability, 2= Social Skills, 3 = Leadership, 4 = Activities of Daily Living, 5 = 

Functional Communication. Four participants were below the minimum administration age (i.e., 

< 7 years) for the Response Set, Inhibition Switching, and Word Generation Letter subtests. 

Scaled scores were used for all correlations. The values in brackets represent the 95% bias-

corrected bootstrapped confidence intervals. 

a The combined scores were used for these analyses (i.e., reflects overall performance).  

*p < .05. **p < .01. 
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Neuropsychological Functioning and Treatment Outcomes 

The positive and negative treatment response themes derived from each of the Pathstone 

case notes were combined to form a continuous treatment response score for each participant, 

wherein higher scores reflect more favorable treatment responses (i.e., more positive themes 

were present across the case notes, relative to negative themes). In the current sample, these 

scores ranged from -11 to +3 and the mean treatment response score was -3.91 (SD = 3.56), 

indicating that more negative, versus positive, treatment responses were recorded on average.23 

In addition, given that the clinical case notes were sampled at three time points throughout the 

course of treatment (i.e., from the first, third, and fifth quintiles), response scores were also 

calculated for each of the three notes/time points.24 These four scores (i.e., overall treatment 

response scores and scores for each of the three notes) were then correlated with performance 

across the neurocognitive measures, as well as child/adolescent and caregiver reports on the 

BASC-II, to gain insight about potential correlates of poor treatment outcomes.  

First, in terms of the neurocognitive measures, it was found that performance on the 

inhibition trials of the Inhibition subtest (r = .40, p = .027, 95% CI [.07, .64]) and performance 

on the Block Design subtest (r = .38, p = .030, 95% CI [.05, .62]) were significantly related to 

treatment response scores for the third note only, such that those with impaired performance had 

significantly lower treatment response scores throughout the latter course of their treatment 

(Table 3.24). No other significant relationships emerged among the neurocognitive measures and 

treatment response scores, although most correlations were in the expected direction. Similarly, 

when child/adolescent reports on the SRP were examined, none of the clinical scales were found 

                                                
23 Overall treatment response scores were found to be normally distributed (Skew = 0.03; Kurtosis = -0.83) and no 
univariate outliers were identified. 
24 No univariate outliers were identified across each of these three scores and all met distributional assumptions. 
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to be significantly related to overall treatment scores nor were they associated with scores across 

the three case notes (see Table 3.25). Notably, however, when examining caregiver reports on 

the PRS, several relationships emerged with the clinical scales capturing externalizing symptoms 

(Table 3.26). In particular, the Hyperactivity, Aggression, Conduct Problems, and Attention 

Problems scales were all found to be significantly, and negatively, associated with overall 

treatment outcomes, as well as scores for the third case note. Further, a positive relationship was 

observed between the Adaptability scale and treatment scores for the third note, such that those 

with lower adaptive skills had poorer treatment responses at time three.  
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Table 3.24 

Correlations among the Neurocognitive Measures and Treatment Response Scores (n = 33) 

Neurocognitive Measures  
Treatment Response Scores 

Overall Score Note 1 Note 2 Note 3 

Auditory Attentiona -.08 
[-.39, .28] 

-.12 
[-.43, .25] 

-.12 
[-.39, .25] 

.05 
[-.25, .33] 

Response Seta .14 
[-.18, .48] 

-.08 
[-.44, .28] 

.26 
[-.08, .54] 

.03 
[-.31, .42] 

Inhibition Naminga .06 
[-.31, .39] 

.06 
[-.34, .39] 

.09 
[-.28, .46] 

-.03 
[-.41, .30] 

Inhibition Inhibitiona .25 
[-.11, .57] 

-.07 
[-.39, .30] 

.06 
[-.34, .47] 

.40* 
[.07, .64] 

Inhibition Switchinga -.01 
[-.38, .42] 

-.17 
[-.45, .29] 

-.01 
[-.29, .31] 

.07 
[-.31, .49] 

Block Design .30 
[-.06, .61] 

.17 
[-.17, .49] 

-.01 
[-.35, .35] 

.38* 
[.05, .62] 

Digit Span .14 
[-.22, .48] 

.19 
[-.16, .51] 

-.05 
[-.35, .31] 

.16 
[-.31, .50] 

Coding .07 
[-.29, .41] 

-.25 
[-.52, .07] 

.15 
[-.17, .52] 

.13 
[-.23, .51] 

Word Generation Semantic .15 
[-.17, .49] 

.06 
[-.31, .44] 

.03 
[-.35, .40] 

.17 
[-.17, .52] 

Word Generation Letter -.04 
[-.39, .32] 

-.00 
[-.29, .28] 

-.19 
[-.50, .21] 

.12 
[-.23, .47] 

Note. Four participants were below the minimum administration age (i.e., < 7 years) for the 

Response Set, Inhibition Switching, and Word Generation Letter subtests. Scaled scores were 

used for all correlations. The values in brackets represent the 95% bias-corrected bootstrapped 

confidence intervals. 

a The combined scores were used for these analyses (i.e., reflects overall performance).  

*p < .05. 
 
 
 
 
 



 
 

 
 

235 

Table 3.25 

Correlations among the Self-Report of Personality Clinical Scales and Treatment Response 

Scores (n = 33) 

SRP Clinical Scales  
Treatment Response Scores 

Overall Score Note 1 Note 2 Note 3 

Atypicality -.19 
[-.47, .12] 

-.02 
[-.34, .37] 

-.28 
[-.53, .00] 

-.05 
[-.36, .32] 

Depression -.17 
[-.45, .15] 

-.11 
[-.45, .32] 

-.28 
[-.49, -.05] 

.04 
[-.30, .42] 

Anxiety -.23 
[-.48, .05] 

-.11 
[-.49, .31] 

-.32 
[-.62, .01] 

-.01 
[-.35, .35] 

Attitude to School .30 
[-.04, .56] 

.19 
[-.16, .52] 

.06 
[-.28, .42] 

.29 
[-.08, .60] 

Attitude to Teachers -.09 
[-.38, .29] 

.06 
[-.38, .47] 

-.20 
[-.47 .11] 

.02 
[-.25, .34] 

Social Stress -.22 
[-.49, .11] 

-.14 
[-.55, .33] 

-.30 
[-.60, .03] 

.01 
[-.28, .35] 

Interpersonal Relations .03 
[-.29, .38] 

.24 
[-.13, .57] 

.08 
[-.30, .51] 

-.16 
[-.42, .10] 

Note. The values in brackets represent the 95% bias-corrected bootstrapped confidence intervals. 
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Table 3.26 

Correlations among the Parent Rating Scales (PRS) Clinical Scales and Treatment Response 

Scores (n = 33) 

PRS Clinical Scales  
Treatment Response Scores 

Overall Score Note 1 Note 2 Note 3 

Hyperactivity -.49** 
[-.74, -.13] 

-.21 
[-.50, .13] 

-.15 
[-.42, .14] 

-.52** 
[-.72, -.22] 

Aggression -.38* 
[-.66, -.01] 

-.17 
[-.49, .19] 

-.08 
[-.40, .29] 

-.43* 
[-.68, -.12] 

Conduct Problems -.46** 
[-.69, -.14] 

-.12 
[-.44, .23] 

-.20 
[-.51, .18] 

-.49** 
[-.68, -.29] 

Anxiety .09 
[-.24, .41] 

.03 
[-.36, .34] 

.14 
[-.22, .50] 

.01 
[-.36, .35] 

Depression -.12 
[-.47, .23] 

-.06 
[-.39, .21] 

-.03 
[-.35, .29] 

-.12 
[-.51, .23] 

Somatization .08 
[-.27, .39] 

.00 
[-.35, .34] 

.19 
[-.19, .51] 

-.04 
[-.41, .30] 

Atypicality -.23 
[-.52, .18] 

.05 
[-.31, .45] 

-.06 
[-.41, .31] 

-.34 
[-.56, -.04] 

Withdrawal .25 
[-.10, .56] 

-.06 
[-.39, .24] 

.31 
[.03, .57] 

.17 
[-.22, .48] 

Attention Problems -.44* 
[-.74, -.02] 

-.08 
[-.43, .28] 

-.21 
[-.54, .18] 

-.47** 
[-.67, -.19] 

Adaptability .33 
[-.07, .62] 

.17 
[-.13, .42] 

.01 
[-.33, .34] 

.41* 
[.05, .69] 

Social Skills -.24 
[-.56, .09] 

-.00 
[-.34, .34] 

-.20 
[-.53, .20] 

-.22 
[-.51, .11] 

Leadership .06 
[-.28, .37] 

.22 
[-.19, .53] 

-.05 
[-.45, .37] 

.01 
[-.29, .32] 

Activities of Daily Living .16 
[-.25, .53] 

.11 
[-.21, .42] 

-.03 
[-.36, .34] 

.21 
[-.10, .48] 

Functional Communication .11 
[-.24, .41] 

.23 
[-.09, .51] 

-.06 
[-.42, .30] 

.08 
[-.29, .42] 

Note. The values in brackets represent the 95% bias-corrected bootstrapped confidence intervals. 

*p < .05. **p < .01. 
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Discussion 

The overall goal of this research was to investigate the added contribution of 

neuropsychological factors in understanding mental health complexity. Despite accumulating 

evidence demonstrating the predictive utility of neuropsychological factors when examining 

mental health outcomes, few have investigated what neuropsychological information is currently 

available, and how neuropsychological factors relate to symptom reports and treatment 

outcomes, in community-based mental health settings. In this study, we explored available 

indicators of complexity at intake based on three different sources and the degree to which each 

source captured neuropsychological/biological indicators. Across the three sources, there were 

notable differences in the themes/factors extracted and the level of detail provided for each. 

Overall, the Centre’s current intake approach (i.e., the Contact Niagara Intake Form) captured a 

variety of complexity indicators; however, there was a clear emphasis on psychosocial 

influences, rather than neuropsychological/biological factors. In addition, analyses showed that 

caregivers’ open-ended responses emphasized observable symptoms and did not effectively 

capture all children and adolescents with neurocognitive challenges when compared to a more 

structured intake approach. 

To determine how paediatric mental health centres index treatment progress and 

outcomes, we also conducted a qualitative analysis of each participants’ clinical case notes. 

Results from these analyses revealed that there was an overwhelming emphasis on negative 

behaviours/symptoms throughout treatment and that the notes were more focused on the family 

and situational/environmental influences, rather than the child/adolescent and their functioning. 

Moreover, while Study 1 was limited to the measures available within Pathstone Mental Health’s 

archival database, Study 2 was completed prospectively, before the extraction of outcome 
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measures, and employed standardized neuropsychological tests designed to assess cognition 

across a variety of domains. Using these measures, it was revealed that a sizeable proportion of 

participants performed below expected limits, particularly on tests capturing sensorimotor skills, 

inhibitory control, speeded processing, and working memory. In addition, we implemented a 

variety of measures to capture both child and caregiver perspectives and assessed their 

relationship with neurocognitive performance and treatment outcomes. Although preliminary, 

neurocognitive performance was found to correlate with self-reported social difficulties and 

caregiver-reported externalizing, suggesting that the behavioural consequences of these 

neurocognitive deficits may be perceived and labeled differently across raters. Notably, when 

examining the neuropsychological correlates of treatment outcomes, no relationships emerged 

with participants’ self-reports of symptoms, although caregiver reports of externalizing 

symptoms, as well as neurocognitive performance, were found to be significantly associated with 

treatment outcomes. Together, these findings highlight the important role of neuropsychological 

factors in clinical practice and have significant implications for the treatment of complex cases.  

Indicators of Complexity at Intake 

In the mental health complexity literature, researchers have traditionally studied three 

main groupings of risk factors – neurocognitive/biological, symptom-based/behavioural, and 

psychosocial/environmental. In this investigation, themes emerged from each of these categories 

when examining Pathstone Mental Health’s current intake approach and from two of these 

categories (i.e., neurocognitive/biological and symptom-based/behavioural) when caregivers’ 

responses were analyzed. Additionally, however, and consistent with studies that define complex 

cases by their extensive/cross-sectoral service use (e.g., Stewart et al., 2019), a fourth category of 

service-based indicators was also identified. Specifically, the forms indicated that a variety of 
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services are accessed by families prior to intake, with most reporting service use across the major 

sectors (e.g., healthcare, education, child protection services). While a child/adolescent’s service 

history is not typically regarded as a risk factor for complexity, the reliable documentation of this 

information is in keeping with practical conceptualizations of complexity, which describe these 

cases by their pervasive difficulties and challenges across multiple domains (Reid et al., 2020). 

Thus, although extensive service use is an outcome of complex mental health challenges, for 

children/adolescents that have already pursued alternative service routes, information regarding 

their service history may help mental health professionals make quick judgments about 

complexity at intake.  

Despite adequate representation across the four broad categories of indicators, important 

differences were found when comparing the narrative intake sources to a structured background 

questionnaire, particularly in terms of the depth and accuracy of information. Overall, the results 

demonstrated that psychosocial/environmental indicators were better represented within the 

Contact Niagara Intake Forms, relative to neuropsychological/biological indicators. Indeed, 

consistent with a social work perspective (Coppock & Dunn, 2010), the Contact Niagara Intake 

Forms had dedicated sections for psychosocial/environmental information, such as the 

child/adolescent’s family situation and school environment, making it easier to extract these 

subthemes. Moreover, the descriptions of these influences were more detailed compared to those 

describing biological factors, resulting in greater consistency between the Contact Niagara Intake 

and the SDH. In fact, in some instances, the Contact Niagara Intake provided more information 

than the SDH (e.g., suspected abuse), suggesting that those completing these intakes are more 

attentive to psychosocial indicators and/or ask more questions to elicit this type of information. 
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In contrast, biological indicators may be perceived as less relevant and/or influential in mental 

health settings, increasing the likelihood that these factors will be overlooked or unassessed.  

In line with this explanation, and as expected, the results also showed that the Contact 

Niagara Form was less comprehensive than the SDH when it came to biological indicators. That 

is, even when the intake forms documented biological themes, there was a high rate of false 

negatives (e.g., TBI, sensory/language issues) and few details were provided about these 

indicators (e.g., age-at-injury, persistence/nature of seizures, etc.), making it difficult to evaluate 

their potential impact on the child/adolescent’s presentation. Notably, these results are in line 

with the findings of Lunsky and Bradley (2007), which illustrated that individuals with 

intellectual disability are often under-identified in psychiatric settings where clinicians have less 

experience with the dual diagnosis population. Thus, to facilitate the accurate detection of 

biopsychosocial indicators at intake, centres may benefit from a blended approach that combines 

closed and open-ended questions to assess a child/adolescent’s background and presenting 

profile and/or they could request explicit indicators of neuropsychological/biological disruption. 

Further, this combined approach may encourage service providers to entertain alternative 

hypotheses about the origins of a behaviour/symptom, instead of exclusively evaluating a profile 

from a psychosocial lens. For instance, although parental psychopathology may be presented as 

an environmental risk factor, impairing a parent’s ability to manage the child/adolescent’s 

behaviour (e.g., see Baker-Ericzén et al., 2010), it is also important to consider its biological 

implications (i.e., the child/adolescent has a genetic predisposition to mental illness). Having 

intake questions/items that specifically ask caregivers about their family history of mental illness 

and IDD could help minimize clinician biases and ensure that all information is being interpreted 

in context.  
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Similarly, when comparing caregivers’ open-ended responses to their endorsement of 

items on the SDH, discrepancies were common. Many of the themes generated from caregivers’ 

open-ended responses represented symptom-based indicators, such as mood disturbances, 

anger/aggression, and attitudinal challenges, and were not diagnostically-specific (e.g., temper 

tantrums, meltdowns, aggression, etc.); thus, these themes did not capture all the 

challenges/difficulties endorsed by caregivers on the SDH, despite the fact that both sets of 

questions were completed by the same caregivers. According to Charlot et al. (2007), informants 

have a tendency to provide symptom labels or descriptions of what they believe the 

child/adolescent is struggling with, especially when they are not directed to focus on the 

behaviours that they observe. Providing informants with items to endorse, therefore, may help 

caregivers be more specific and may minimize the potential for labels to be misused and/or 

misinterpreted (e.g., anxious, aggressive, inattentive, etc.).  

It is also important to acknowledge that several neuropsychological/biological indicators 

were absent from the two narrative intake sources, despite their recognition in the literature as 

important determinants of mental health. Specifically, there were no themes from the Contact 

Niagara Intakes, nor caregiver responses, that captured participants’ developmental histories 

(i.e., any delays in achieving their developmental milestones), birth complications, and/or issues 

experienced during pregnancy. Although these factors have previously been associated with an 

increased risk of paediatric mental illness (e.g., Allen et al., 1998; Hirshfeld-Becker et al., 2004; 

Jaffee et al., 2002), they may be viewed as less relevant due to the theoretical backgrounds and 

training of service providers in these settings, resulting in their omission at intake. Of note, 

however, when caregivers were explicitly asked about these biological factors, a number were 

endorsed, and were highly prevalent within the sample. Indeed, consistent with studies showing 
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that mental illness is common among individuals with FASD (Weyrauch et al., 2017), there was 

a high rate of substance use during pregnancy in the current sample. Further, more than half of 

caregivers indicated that their child/adolescent experienced some developmental 

delays/challenges, providing further evidence that neurodevelopmental disruption plays a role in 

psychopathology. Thus, while there are some important indicators of neuropsychological 

functioning captured by Pathstone’s current intake approach, there are additional factors that 

could be incorporated to help identify children and adolescents that may be complex or more 

disadvantaged.  

Neurocognitive Functioning and Symptom Reports 

Interestingly, in the present study, different relationships were observed among the 

neurocognitive and neuroemotional measures depending on whether symptoms were reported by 

children/adolescents or their caregivers. When examining relationships among the 

neurocognitive subtest scores and child/adolescent reports of symptomatology, only the 

Interpersonal Relations scale was significantly correlated with performance; however, no such 

relationships were observed when examining participants’ social functioning from the 

perspective of caregivers. That is, higher levels of self-reported social impairment were 

associated with significantly worse performance on measures of perceptual reasoning, inhibitory 

control, and working memory, whereas caregiver-reported social skills were not found to relate 

to neurocognition. From a neuropsychological standpoint, these significant relationships make 

sense, given that one’s social competence is partly dependent on these functional skills (e.g., 

Yeates et al., 2007). Indeed, impairments in perceptual reasoning can hinder a child/adolescent’s 

ability to accurately perceive others’ affective cues, resulting in misinterpretations and 

unfavorable interactions with others (e.g., Radice-Neumann et al., 2007). Likewise, inhibitory 
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deficits can make it difficult for a child/adolescent to suppress their behaviour, increasing the 

likelihood of impulsive comments and peer interruptions (e.g., Rhoades et al., 2009), while 

impairments in a child/adolescent’s working memory will impact their ability to follow complex, 

multi-step communications, which may give others the impression that they are disengaged or 

disinterested (e.g., Kofler et al., 2011). For instance, previous studies among children with TBI 

have emphasized this brain-behaviour relationship, showing that social behaviour mediates the 

association between executive deficits and peer rejection (Heverly-Fitt et al., 2016). Thus, while 

these findings should be interpreted cautiously, the observed patterns are consistent with the 

broader neuropsychological literature and underscore the importance of further investigating 

child/adolescent perspectives.  

When examining these relations from the viewpoint of caregivers, neurocognitive 

performance was only found to significantly correlate with the clinical scales capturing conduct 

problems, aggression, functional communication, and leadership. For example, in line with 

extant studies (Kooijmans et al., 2000; Quistberg & Mueller, 2020), a notable relationship 

emerged between scores on the inhibition subtest and caregiver-reported externalizing (i.e., 

conduct problems and aggression), indicating that those perceived by their caregivers as the most 

aggressive and disobedient are those that also struggle to inhibit their behaviour on performance-

based tasks. Moreover, if those with inhibitory deficits also perceive themselves as socially-

inadequate, they may experience significant frustration and aggression when they are unable to 

effectively communicate in their everyday social interactions, further influencing caregivers’ 

reports of externalizing. Although the current study did not elucidate the direction of these 

effects and these findings may be influenced by the sample size, the observed associations 

provide further evidence that caregivers may be more focused on the behavioural manifestations 
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of brain-based challenges. Unfortunately, however, the emphasis on these externalizing 

behaviours instead of children and adolescents’ neurocognitive weaknesses may misdirect 

treatment strategies and programming towards behavioural targets, which will be ineffective for 

those with neuropsychological deficits. Exploring neurocognitive interventions that are designed 

to address deficits in inhibitory control, perceptual reasoning, and/or working memory may be 

beneficial, especially among this complex population. 

Treatment Outcomes and Correlates 

The goal of any paediatric mental health centre is to provide appropriate treatment that 

improves the symptoms and overall mental health of children and adolescents seeking care; as 

some have stated (Duncan et al., 2018), however, it can be difficult to determine whether this 

goal is being met without standardized outcome indicators that capture a child/adolescent’s 

progress throughout treatment. To obtain an index that tracks progress in this way, we examined 

participants’ clinical case notes, extracting themes that reflect positive and negative treatment 

responses at three time points. In addition to finding that the case notes predominantly 

emphasized negative rather than positive outcomes, we also found evidence that neurocognitive 

factors are rarely discussed/targeted during the course of treatment. Instead, and as expected, 

behavioural dysregulation, emotional dysregulation, and internalizing symptoms were the most 

common outcomes documented across all case notes, indicating that these symptoms may be the 

most persistent and/or impairing. Indeed, not only did caregivers emphasize these types of 

challenges when asked to provide updates on their child/adolescent, but case workers also 

frequently picked up on these difficulties during their treatment sessions.  

Further, results demonstrated that positive outcomes were often described in a general 

manner, without details about how or why the child/adolescent’s symptoms improved, while 
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negative outcomes were typically tied to a specific situation/incident and were discussed in 

detail. Considering that service providers are often tasked with improving dysfunctional and/or 

maladaptive symptoms, this negative-focus makes sense and is useful for gathering details about 

the circumstances associated with a presenting set of symptoms. However, as Charlot (2016) has 

demonstrated among those with IDDs, case descriptions that are too narrow and/or too broad can 

be problematic. That is, focusing on a particular negative incident without considering the 

child/adolescent’s baseline tendencies or providing broad positive descriptions of their progress 

can make it difficult to assess whether these outcomes are context-specific (e.g., the child was 

more positive this week because it was his birthday). In keeping with a neuropsychological 

approach (Anderson et al., 2018), it is important to recognize that a child/adolescent’s 

neurocognitive capacity will interact with their environment to impact outcomes (e.g., a child 

with a TBI who has trouble anticipating will be more prone to outbursts if seated at the front of 

the classroom [Murray, 2019]). Thus, to minimize negative outcomes, it will be important for 

mental health centres to go beyond narrow descriptions and avoid prescriptive treatments that 

obscure these brain-behaviour relationships.  

Interestingly, the treatment barriers identified in the present study also highlighted the 

need for an integrative, neuropsychological approach. Despite our initial expectations that brain-

behaviour relationships would not be evaluated in this context, the consequences of this omission 

were striking. In particular, in some cases when neurological involvement was likely (e.g., 

multiple TBIs), the case workers expressed uncertainty about other available services, potentially 

contributing to caregivers’ confusion about the best course of treatment for their 

child/adolescent. For example, in some cases, treatment was put on hold until a cognitive 

assessment was conducted, or caregivers were told that treatment could not proceed until a 
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diagnosis was made. Given that it can take months to receive a neuropsychological assessment 

and/or formal diagnosis (Bodin et al., 2007; Penner et al., 2018), these findings are especially 

concerning, and suggest that case workers should be provided with additional tools/strategies to 

treat these children and adolescents while they await further diagnostic clarification. Adding to 

these challenges, child/adolescent disengagement was common, with many case workers citing 

poor compliance as a barrier to successful treatment. While disengagement may be a byproduct 

of the Centre’s emphasis on caregiver perspectives/reports, it may also be a consequence of a 

child/adolescent’s neurocognitive limitations (e.g., poor sustained attention, memory challenges, 

etc.). According to Allott et al. (2013), one benefit of a neuropsychological approach to 

paediatric mental health is that it promotes engagement by describing the treatment process as 

collaborative and a way to learn more about a child/adolescent’s strengths. In this same vein, 

therefore, adapting the delivery of treatment on a case-by-case basis may help compensate for a 

child/adolescent’s neurocognitive deficits and may, in turn, promote compliance (Allott et al., 

2013).  

In terms of the quantitative analyses, the significant associations observed between 

caregiver reports of externalizing and poor treatment outcomes are consistent with previous 

studies (e.g., Chung et al., 2008), as well as the results of Study 1. In particular, these findings 

suggest that symptoms of aggression, defiance, hyperactivity and inattention may be more 

persistent and/or difficult to treat using a symptom-focused approach. That is, given that 

externalizing symptoms are transdiagnostic and can be motivated by a number of causative 

factors (Charlot, 2016), efforts aimed at treating these symptoms rather than their causes may be 

less successful and may account for this relationship between externalizing and negative 

outcomes. Nonetheless, this association may reflect the methods used to index outcomes in the 
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current study; relative to externalizing, there may be fewer behavioural indicators of 

internalizing for case workers to pick up on when documenting treatment outcomes and/or these 

symptoms may not be recognized as an indicator of ongoing challenges (e.g., excessively quiet, 

poor eye contact, etc.). Likewise, the finding that child/adolescent reports of symptomatology did 

not correlate with treatment response scores is not surprising given that caregivers’ perspectives 

are often emphasized in paediatric mental health care and research. Bearing in mind potential 

power limitations, these nonsignificant associations paired with the findings related to poor 

engagement in treatment strongly suggest that there is a need to further involve children and 

adolescents in their own treatment and consider their perspectives/needs.   

It was also notable that participants’ visuoconstructional/perceptual and inhibition skills 

were only associated with treatment response scores for the third clinical case note, potentially 

indicating that neurocognitive impairments are a correlate of longer-term outcomes. That is, it 

may be that neurocognitive functioning is most predictive of symptom persistence or difficult-to-

treat symptoms, rather than short-term treatment responses (e.g., Lee et al., 2013). For example, 

inhibitory deficits have been linked to symptom persistence among children with ADHD and 

have been identified as a performance-based index of abnormal ventrolateral prefrontal cortex 

activity (Schulz et al., 2005). Thus, these neurocognitive factors may be important markers of 

neural disruption and complexity and could be targeted in future intervention studies. 

Alternatively, however, it may be that the clinical case notes completed during the first and third 

quintiles are not effectively capturing participants’ treatment responses and it is only during the 

fifth quintile that these notes accurately reflect treatment outcomes. While the current findings 

cannot rule out this measurement issue, additional outcome indicators could be explored in future 

studies to examine whether the observed findings can be replicated.  
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Limitations 

In the context of these findings, several limitations are noteworthy. First, it is important 

to acknowledge the size of the current sample and its impact on the analytic strategy employed. 

As indicated above, additional recruitment and in-person testing were not possible due to the 

public health measures implemented during the pandemic. As a result, analyses were restricted to 

bivariate correlations, t-tests, and chi-square tests of independence, although multivariate tests 

would have provided more insight about the relationships between neuropsychological 

functioning and mental health outcomes. Further, with small samples, quantitative analyses often 

do not possess sufficient power to detect existing effects. To avoid further power limitations, 

therefore, we did not employ a Bonferroni correction to control for the number of tests conducted 

and to protect against an inflated Type 1 error rate. Thus, while efforts were made to limit the 

number of statistical analyses conducted and bootstrapping was used, readers are encouraged to 

exercise caution when interpreting the quantitative findings presented herein. 

A second potential limitation is the generalizability of the current findings. Although the 

sample was demographically comparable to other clinical paediatric samples (e.g., Stewart & 

Babcock, 2020) and the service providers at Pathstone Mental Health hold similar backgrounds 

to other providers across the province (e.g., Barwick et al., 2008), recruitment/testing was limited 

to children and adolescents in the Niagara region. As such, the qualitative themes generated may 

not fully represent the perspectives of caregivers/service providers across Canada. As indicated 

by Duncan et al. (2018), for example, Ontario child and youth mental health centres do not 

presently have a standardized intake/assessment approach; thus, the procedures/measures used at 

Pathstone Mental Health may not match those used in other regions. Nonetheless, by examining 

three different intake sources, we endeavored to capture a range of approaches that could 
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potentially be utilized across agencies, while maintaining ecological validity. In the same vein, 

qualitative themes were used to obtain a more meaningful index of treatment responses; 

however, this approach involved the dichotomous scoring of themes, potentially obscuring any 

differences in the severity or intensity of each. Future investigations should consider the 

prospective monitoring of treatment outcomes through standardized assessments, alongside 

qualitative approaches.  

Third, it is important to note that all neurocognitive and neuroemotional indices were 

measured cross-sectionally, obfuscating the potential direction of these effects. That is, without 

longitudinal data and established temporal precedence, it remains unclear whether the 

neurocognitive deficits observed in the present study are a cause or consequence of participants’ 

internalizing and externalizing psychopathology. Indeed, in previous investigations, these factors 

have been found to share bidirectional relationships over time (e.g., Quistberg & Mueller, 2020) 

and have been linked through other variables, such as a child/adolescent’s social functioning 

(Rinsky & Hinshaw, 2011). However, regardless of the causal direction and potential mediators, 

this investigation extends previous research by confirming that there is a relationship between 

neurocognitive performance and psychopathology among children and adolescents receiving 

community-based mental health services, setting the stage for future neuropsychological 

investigations in these contexts.  

Conclusions 

Despite the aforementioned limitations, this study has several notable strengths. As 

indicated by Lunsky and Bradley (2007), there is a paucity of mental health research examining 

individuals with and without IDD together. The current study helps address this gap by 

examining children and adolescents with variable neurocognitive profiles and 
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neurodevelopmental backgrounds. These findings have important implications for 

neurologically-compromised children and adolescents seeking mental health services – knowing 

what neuropsychological/biological information is currently available and extracted at intake, 

and where this information can be supplemented, will help inform current screening processes 

and can help to better address the needs of all individuals, including those with brain-based 

challenges.  

In this study, we demonstrated that the methods used to obtain information at the outset 

of treatment matter. Even when the informant is held constant, the format of the intake process 

will not only influence the level of detail provided, but also the accuracy of clinicians’ 

conclusions and overall interpretations of a case. Further, despite the fact that 

children/adolescents and their caregivers reported on similar types of neuroemotional symptoms, 

we found evident differences in the patterns that emerged when these reports were related to 

performance-based neurocognitive measures. As a whole, results implied that 

children/adolescents may be more aware of the social ramifications of their neurocognitive 

challenges, while caregivers may be more attuned to the behavioural manifestations of these 

deficits. Additionally, impairments in these same neurocognitive domains were found to be 

associated with worse outcomes during the latter course of treatment. Taken together, therefore, 

these findings provide preliminary evidence that using an exclusively psychosocial approach – in 

the absence of any consideration of one’s neuropsychological status – may not be effective, as it 

will not address the underlying challenges of a subset of individuals. Thus, to improve the 

overall functioning and social reintegration of all individuals, it will be important to incorporate 

treatments that target these neurocognitive difficulties. 
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Chapter 4: General Discussion 

 The overarching goal of this research was to inform the broader literature on child and 

adolescent mental health and offer guidance to mental health centres to improve their success 

with complex cases. The current dissertation contributes to this aim by taking a biopsychosocial 

approach to complexity and by providing evidence that neuropsychological factors are an 

important component of any integrative model, despite the field’s predominant emphasis on 

psychosocial and/or symptom-based influences. Across both studies, neuropsychological 

functioning was found to impact mental health outcomes in terms of service use, 

symptomatology, and/or treatment responses. In Study 1, it was demonstrated that even broad 

neuropsychological indices, such as a child/adolescent’s neurodevelopmental status, are 

informative and associated with different pathways to service use. In particular, by directly 

comparing those with and without NDs, we not only showed that those with NDs experience 

greater symptomatology and dysfunction, but that these risk factors differentially impact long-

term service use within the two samples. These findings support the idea that neurological 

compromise is a key indicator of complexity (e.g., Kavanaugh et al., 2020; Lee et al., 2018) and 

highlight the importance of collectively examining children and adolescents with and without 

NDs in mental health research (see Lunsky & Bradley, 2007).  

Study 2 expanded on these initial findings to investigate available 

neuropsychological/biological indicators across different intake sources, as well as the 

prevalence/occurrence of these factors in paediatric mental health settings. As expected, high 

rates of neurological compromise were observed (e.g., developmental delays, history of TBI, 

etc.) and in accordance with the work of Kavanaugh et al. (2016), children and adolescents in 

this clinical sample were found to exhibit impaired performance across a number of 
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neurocognitive domains. Although these findings cannot address causality, they strongly support 

existing research (e.g., Lee et al., 2013, 2018) and indicate that children and adolescents with 

neurocognitive challenges may be more vulnerable to mental illness and disadvantageous 

outcomes compared to their neurotypical peers. Further, preliminary associations were 

demonstrated between performance-based neurocognitive measures and reports of 

symptomatology, and in turn, poorer neurocognitive performance was linked to worse outcomes 

during the latter course of treatment. Thus, Study 2 further highlights the relationship between 

brain-based challenges and psychopathology and provides a foundation for future studies 

examining children and adolescents with complex needs.  

Together, Studies 1 and 2 also demonstrate the importance of considering different 

interpretations and perspectives, rather than taking a siloed approach to psychopathology. 

Although many professionals ascribe to the social work and/or biomedical models of mental 

health, results from both studies indicate that narrow, prescriptive approaches that treat 

symptoms as diagnostic or face-valid may be misguided when working with these children and 

youth. In Study 1, for example, greater cumulative adversity was found to predict heightened 

service use, consistent with a social work perspective (Coppock & Dunn, 2010); however, this 

effect was only observed among those with a ND, suggesting that the environment/context is 

only one consideration when predicting mental health outcomes. In other words, although 

previous studies have shown direct associations between early life adversity and poorer 

outcomes (e.g., Marshall et al., 2020), our findings underscore the importance of entertaining 

alternative hypotheses and considering how a child/adolescent and their neurocognitive capacity 

interact with the environment/context.  
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Similarly, when examining different intake sources in Study 2, we found evident 

differences in the types of indicators extracted and their interpretations across sources, further 

demonstrating that biases may exist when the case formulation process is not comprehensive 

and/or multidisciplinary (e.g., see Charlot, 2016a). For example, while some injury-related 

information was obtained from the Contact Niagara Intake Forms, it was not exhaustive nor 

explicit, and could easily be discounted by those unfamiliar with TBI and its influences on 

psychopathology. In future research, it may be advantageous to implement measures that 

explicitly ask about important neuropsychological influences, while also providing informants 

with an opportunity to elaborate/clarify. Furthermore, consistent with studies indicating that 

informants often focus on the phenomenology of symptoms (e.g., Charlot, 2016a; Van 

Schalkwyk et al., 2015), we found variable relationships with self- versus caregiver-reported 

symptoms in Study 2 and illustrated the value of employing different raters. As many proponents 

of the neuropsychological perspective have emphasized (Allott et al., 2013; Anderson et al., 

2018), service providers have a responsibility to collect information from a range of sources to 

gain a fuller understanding of each case, as even objective indices, such as neurocognitive 

assessments, can be influenced by factors beyond that which they are intended to measure (e.g., 

boredom, fatigue, etc.; Allott et al., 2013). Thus, combining qualitative and quantitative methods 

and incorporating multiple perspectives can help to minimize misinterpretations and enhance the 

ecological validity of prospective investigations.  

Of all the findings from this dissertation, the unfavourable outcomes faced by complex 

children and youth are the most notable, as they underscore the need for additional research and 

evidence-based treatments. Despite recent advances in the study of mental health complexity and 

increased recognition of its relationship with comorbidity (e.g., Einfeld et al., 2011; Reid et al., 
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2020), children and adolescents with complex mental health challenges continue to be identified 

by their impairments and poor outcomes. Indeed, echoing earlier discussions in this dissertation, 

Studies 1 and 2 showed that those with neuropsychological deficits have more service use and 

worse treatment responses than those without such challenges; yet, this information is not 

presently used in a predictive fashion to identify those at-risk. Instead, children and adolescents 

with complex mental health challenges are recognized retrospectively, after they have undergone 

extensive treatments. Accordingly, the term “complex” is used to label those with negative 

outcomes, such as children and adolescents with IDDs (e.g., Lapshina & Stewart, 2018). 

However, this sets the stage for those with brain-based challenges to be excluded from mental 

health research, as it implies that their difficulties are already understood (e.g., Reid et al., 2019). 

The current findings demonstrate that more research in needed to evaluate these brain-behaviour 

relationships and to develop cognitive screening tools to guide treatment efforts and improve 

prognoses (Bryce & Allott, 2019). We believe that comprehensive investigations, which include 

individuals with varying neurocognitive profiles, will be critical to achieving this aim.  

Clinical Implications 

Given that many professionals in paediatric mental health settings do not hold 

backgrounds in clinical neuropsychology (e.g., Allott et al., 2019; Pathstone Mental Health, 

2020), the potential ways that these findings can be translated to current practice warrant 

discussion. Indeed, previous research has shown that there is often a disconnect between research 

and clinical work – fewer than 50% of child and youth mental health professionals in Ontario 

perceive their organizations as proficient in adapting research findings to address their clients’ 

needs, and staff resistance continues to be one of the most common barriers to research 

implementation (Barwick et al., 2008). Specifically, in addition to system-level constraints (e.g., 
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costs, time demands, etc.), studies have shown that professionals’ attitudes can further impede 

implementation, as many view evidence-based principles as too strict/rigid and limited in their 

generalizability (Barwick et al., 2008). In this dissertation, therefore, efforts were made to bridge 

this gap by consulting with relevant professionals and ensuring that the measures and procedures 

mirrored those used in applied settings, all while maintaining scientific rigor. Additionally, the 

following section is intended to provide applied recommendations and actionable steps to help 

inform intervention efforts and improve outcomes based on the current findings.   

First, to ensure that the content and delivery of treatment is compatible with the strengths 

and weaknesses of a case, it is important to understand how each child/adolescent’s 

neurocognitive impairments impact daily functioning (Allott et al., 2013). While a thorough 

intake interview and history-taking will help to gather potential indicators of neurological 

compromise, many neuropsychologists have also advocated for a standardized cognitive 

screening process in paediatric mental health settings (Bryce & Allott, 2019). Studies have 

shown that cognitive screening is especially useful for developing tailored interventions, as it 

helps to identify neurocognitive challenges that may otherwise be mislabeled or omitted from a 

child/adolescent’s treatment plan (e.g., disinhibition, slowed processing, etc.) and assists 

professionals in adapting prescribed treatments to maximize their efficacy (e.g., shortening the 

duration of sessions, using visual cues/reminders, improving social awareness versus teaching 

social rules, etc.; Morey-Nase et al., 2019; Roebuck-Spencer et al., 2017). Further, since 

screening measures are not intended to be exhaustive or diagnostic, they can be administered by 

trained service providers as part of the intake process, thereby increasing the probability of 

detecting impairments among at-risk groups (Roebuck-Spencer et al., 2017). These results can 

then be evaluated against specific criteria and used to determine which children and adolescents 
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may require more comprehensive neuropsychological assessments, assisting with the overall 

provision of services (Bryce & Allott, 2019). Despite these potential benefits, centres are 

cautioned to always evaluate cognitive screening data in the context of other neurocognitive 

indicators and influences on testing performance, using these measures for guidance, not 

diagnosis (e.g., Bryce et al., 2021).  

Second, steps should be taken to promote child/adolescent participation in the treatment 

process; across both investigations, children and adolescents were largely uninvolved in their 

own treatment/care and in some cases, were notably disengaged. For instance, in the archival 

dataset analyzed in Study 1, most files did not contain self-report measures, limiting the research 

and clinical focus to caregivers’ perspectives. Accordingly, when administered in Study 2, 

child/adolescent reports were largely incompatible with those of their caregivers and were 

differentially related to the other study variables, suggesting that any clinical profiles excluding 

this information may be incomplete. Further, when children/adolescents feel unheard or 

misunderstood by their service providers, this can irrevocably damage the therapeutic alliance 

and result in treatment disengagement or reduced therapeutic gains over time (Kazdin et al., 

2006; McLeod, 2011). To prevent against these outcomes, it is important for service providers to 

establish rapport with clients at the outset of treatment and learn more about their treatment 

goals, as this will help with the case formulation process and provide tools/strategies to enhance 

the treatment experience (e.g., incorporating images from child’s favourite show within a skill-

building exercise; Allott et al., 2013). Relatedly, service providers should be careful not to 

overemphasize children and adolescents’ limitations at the expense of discussing their strengths. 

To this end, children and adolescents should be taught ways to use their skillsets to compensate 

for their weaknesses (e.g., teach ways to study that involve visuospatial cues vs. verbal learning) 
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and should be provided with adequate psychoeducation to better understand their presenting 

challenges (Morey-Nase et al., 2019).  

Third, there are many general principles of the neuropsychological approach that can be 

used to guide current mental health practice, regardless of one’s theoretical orientation or 

background. In particular, one of the primary strengths of neuropsychology is its integrative 

nature – neuropsychologists draw from many disciplines to understand a case and do not 

prioritize one piece of evidence over others (Anderson et al., 2018). As a result, 

neuropsychologists are able to identify commonalities across informational sources and arrive at 

a more complete understanding of a case (2018). In this same vein, service providers are 

encouraged to be comprehensive in their initial information gathering; as illustrated in Study 2, 

there are a number of complexity indicators that can be ascertained at intake if the right questions 

are asked. While certain types of neuropsychological challenges may be beyond one’s area of 

expertise, gathering this information will help to ensure that these children and adolescents do 

not “slip through the cracks” and that their challenges can be treated in a timely manner. Indeed, 

another relevant principle of the neuropsychological approach is its emphasis on the 

developmental context (Kanne et al., 2010). Not only should children and adolescents’ 

capabilities be evaluated against that of their age-matched peers during the assessment process, 

but service providers also encouraged to consider the developmental level of each 

child/adolescent when selecting appropriate treatments.   

Across both studies, results implied that current interventions are not uniformly effective. 

Unfortunately, without adjustments, many children and adolescents are at-risk of continuing 

along this trajectory through adulthood, as studies have shown that those who access community-

based mental health in adolescence are significantly more likely to re-engage with mental health 
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services as adults (Schraeder et al., 2021). By implementing cognitive screening, biological 

markers, more structured versus open-ended questions, and more balanced outcome reporting 

(i.e., incorporating negative and positive outcomes), centres can track progress throughout 

treatment and gauge when a child/adolescent’s service plan requires adjustments. Although this 

dissertation has presented the different theoretical perspectives as alternatives, it is important to 

recognize that professionals across these disciplines often work collaboratively, as they all have 

valuable knowledge to contribute (e.g., Charlot, 2016b; Ylvisaker et al., 2005). Critically, there 

is a need to ensure that treatment efforts are coordinated in a truly biopsychosocial manner.  
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Appendix B 
 

Statistical Analyses 
 
Figure B1 
 
Scatterplots Used to Examine Linearity Between the Global Family Situation Subscale and 
Service Use in the ND Group 
 

 
 
 
Figure B2 
 
Scatterplots Used to Examine Linearity Between the Internalizing Subscale and Service Use in 
the ND Group 
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Figure B3 
 
Scatterplots Used to Examine Linearity Between the Externalizing Subscale and Service Use in 
the ND Group 
 

 
 
Figure B4 
 
Scatterplots Used to Examine Linearity Between the Cumulative Adversity Composite and 
Service Use in the ND Group 
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Figure B5 
 
Scatterplots Used to Examine Linearity Between the Global Family Situation Subscale and 
Service Use in the no-ND Group 
 

 
 
Figure B6 
 
Scatterplots Used to Examine Linearity Between the Internalizing Subscale and Service Use in 
the no-ND Group 
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Figure B7 
 
Scatterplots Used to Examine Linearity Between the Externalizing Subscale and Service Use in 
the ND Group 
 

 
 
Figure B8 
 
Scatterplots Used to Examine Linearity Between the Cumulative Adversity Composite and 
Service Use in the ND Group 
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Figure B9 
 
Standardized Residuals Regressed on Participant ID Numbers to Examine the Assumption of 
Independent Observations in the ND Group 
 

 
 
 
Figure B10 
 
Standardized Residuals Regressed on Participant ID Numbers to Examine the Assumption of 
Independent Observations in the no-ND Group 
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Table B11 
 
Scatterplot Regressing Standardized Predicted Values Against Standardized Residuals to 
Evaluate Homoscedasticity in the ND Group 
 

 
 
Table B12 
 
Scatterplot Regressing Standardized Predicted Values Against Standardized Residuals to 
Evaluate Homoscedasticity in the ND Group 
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Table B13 
 
Results of the Independent Sample t-tests Comparing the ND and no-ND Groups across the 
WISC-IV Index Scores 
 
 t df d 

WISC-IV Index Scores (T-scores)  
 Full Scale IQ -1.95 91 -0.42 
 Perceptual Reasoning Index -1.22 115 -0.23 
 Verbal Comprehension Index -1.67 118 -0.31 
 Processing Speed Index -2.89** 112 -0.56 
 Working Memory Index -1.16 106 -0.23 

Note. ND = Neurodevelopmental Disorder; WISC-IV = Wechsler Intelligence Scale for Children 

Fourth Edition; IQ = Intelligence Quotient. 

**p < .01. 
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Table B14 

Mean Scores on the Validity Indexes of the BASC-II SRP and PRS and the Number of 

Participants in Each Caution Range 

Indexes 
 Acceptable Caution Extreme Caution 

 M (SD) n (%) n (%) n (%) 

BASC-II PRS     

 F-Index 1.92 (2.61) 32 (88.9) 1 (2.8) 3 (8.3) 

 Consistency 8.47 (2.83) 35 (97.2) 1 (2.8) 0 (0.0) 

 Response Patterna -- 34 (94.4) 2 (5.6)b -- 

BASC-II SRP     

 F-Indexc 2.70 (2.80) 17 (73.9) 3 (13.0) 3 (13.0) 

 Consistency 11.06 (4.37) 25 (71.4) 8 (22.9) 2 (5.7) 

 Response Pattern -- 36 (100) 0 (0.0) 0 (0.0) 

 L-Indexc 2.48 (2.02) 23 (100) 0 (0.0) 0 (0.0) 

 V-Indexc 0.13 (0.46) 23 (100) 0 (0.0) 0 (0.0) 

Note. BASC-II SRP = Behavioral Assessment Scale for Children, Second Edition Self-Report of 

Personality; PRS = Parent Rating Scales; Mean values represent the raw index scores.  

a Given that scores on the Response Pattern Index are classified as cautious when they are too 

high and too low (Reynolds & Kamphaus, 2004), mean values are not provided. b The scores 

flagged as cautious on the Response Pattern Index were in the high range. c The frequencies 

presented for the F, L, and V-Indexes represent valid percentages (n = 23). 
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Table B15 
 
Descriptive Statistics for the Content Scales of the BASC-II Parent Rating Scales (PRS; N = 36) 
 
Content Scales M (SD) 
Anger Control 70.14 (12.55) 
Bullying 63.78 (15.88) 
Emotional Self-Control  73.42 (12.02) 
Negative Emotionality  70.53 (9.65) 
Executive Functioning 71.19 (10.83) 
Developmental Social Disorders 68.44 (10.98) 
Resiliency 29.67 (9.21) 

Note. BASC-II = Behavioral Assessment Scale for Children, Second Edition. 
 
 
Table B16 
 
Descriptive Statistics for the Content Scales of the BASC-II Self-Report of Personality (SRP;  
n =11) 
 

Content Scales M (SD) 

Anger Control 66.73 (11.99) 

Test Anxiety 65.45 (9.67) 

Mania  72.64 (12.06) 

Ego Strength  31.36 (11.13) 

Note. BASC-II = Behavioral Assessment Scale for Children, Second Edition. None of these 

scales are part of the SRP-I and the SRP-C, therefore, the means and standard deviations 

presented exclude participants ages 6-11-years. 
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Table B17 
 
Positive and Negative Treatment Response Themes from the Three Case Notes and Associated 

Frequencies (N = 33) 

Themes 
First Note Second Note Third Note 

Frequency (%) Frequency (%) Frequency (%) 

Negative Treatment Response    

Behavioural Dysregulation 60.6 36.4 33.3 

Emotional Dysregulation 48.5 30.3 36.4 

Internalizing Behaviours 66.7 30.3 18.2 

Negative Medication Use 6.1 15.2 21.2 

Social Disruption 63.6 30.3 18.2 

Neurocognitive Challenges 27.3 21.2 18.2 

Overall Negative Response 12.1 15.2 18.2 

Positive Treatment Response    

Behavioural Regulation 0.0 9.1 3.0 

Emotional Regulation 0.0 24.2 21.2 

Engagement/Assertiveness 3.0 18.2 18.2 

Positive Medication Use 0.0 6.1 6.1 

Social Improvements 3.0 12.1 12.1 

Neurocognitive Improvements 15.2 12.1 12.1 

Overall Positive Response 15.2 12.1 33.3 

Note. The frequency column represents the percentage of cases where the subtheme was coded 

as present (i.e., the case had a score of 1 or 2) in each set of 33 case notes (i.e., the first, second, 

and third set of case notes). 
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Appendix C 

Study 2 Materials 

 

 
 

  

 
  

Research Ethics Office 

l Brock University l 500 Glenridge Ave l St. Catharines, ON l L2S 3A1 l Fax: 905-688-0748 

Page 21 of 43 
 

  
  
  
  
  

For Research Investigating: 
Neuropsychological Predictors of Adaptive Behaviours Among Children and Youth 

We are looking for children/youth between the ages of 6 and 18 who are receiving services 
from Pathstone Mental Health to participate in a study investigating neuropsychological 

predictors of adaptive behaviours.  
Participation will include: questionnaires, neuropsychological and neurocognitive tasks, and 

physiological measures (e.g., heart rate, sympathetic skin response).  
 

Participation will involve a max. of 3 hours of neuropsychological testing and 1 hour of questionnaire 
completion by the child which will be conducted over 2 testing sessions. Further, parents/guardians will 
be asked to complete 30 minutes of questionnaires. Participants will require a Grade 1 auditory receptive 

level of understanding or Grade 3 reading level understanding of the English language. If you choose (and 
if applicable), Pathstone Mental Health files will also be reviewed to provide additional health and 

outcome information. 
For more information or to sign your child up to participate please contact:

Caitlyn Gallant cg14xx@brocku.ca or Dr. Dawn Good dgood@brocku.ca 
905-688-5550, ext. 3034 

This study has been reviewed and received clearance through the  
Brock University Research Ethics Board (# ) 905-688-5550 ext. 3035 
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INFORMED CONSENT 

Neuropsychological Predictors of Mental Health Complexity Among Children and Youth 

Dr. Dawn Good, Dr. Angela Book, Nathalie Gauthier & Caitlyn Gallant  
Department of Psychology, Brock University 

Your child is invited to participate in a research project we are conducting to identify behavioural, 
neurocognitive, socioemotional, and physiological factors that predict mental health complexity and are 
indicative of treatment outcomes among children and youth with treatment-resistant symptoms. Your 
participation with your child will assist in the early identification of individuals with more complex needs 
(e.g. academic competence, physical and cognitive outcomes; social and emotional competence) and help 
improve pathways to care and ensure the best outcomes for children/youth with multiple/dual diagnoses. 
This research is facilitated by Brock University (Psychology Department) and Pathstone Mental Health. 
Your decision to participate or not in this study will not affect the care you receive at Pathstone Mental 
Health.  

Your participation in this study with your child is completely voluntary and will be based on the 
permission of you, the guardian. This study involves your consent for the investigator to obtain Pathstone 
Mental Health records (mental health and related information from Pathstone pertaining to your 
child/youth and his/her participation in this study). Your child/youth will be asked to complete tests and 
questionnaires designed to provide information about their current status with respect to their cognition, 
emotions and social experiences. Your child/youth will be offered scheduled breaks so they have the 
opportunity to stretch, use the facilities and have snack and/or beverage, but they are welcome to request 
breaks throughout as well. In addition, you will be asked to complete questionnaires related to family 
background information, and your child/youth’s social and school experiences. Your participation is 
approximately 30 minutes in duration. The expected duration of your child/youth’s participation in this 
study is approximately 6 hours. The participation of you and your child will take place at Pathstone 
Mental Health and will be completed in two 3-hour sessions. Research Assistants will be available to you, 
and to your child to clarify any questions you or your child may have.  

Prior to completing the tests, we will collect physiological measures (i.e., one baseline measure), which 
will be recorded via electrodes and other recording equipment. The application of the recording 
equipment will be described to your child/youth during the application process and the researcher will 
role-model the placing of the two electrodes on his/her fingers for skin conductance, as well as a pulse 
oximeter, to measure heart rate, a blood pressure cuff on his/her upper arm, and respiration bands on 
his/her abdomen and chest. The researcher will wear gloves during this procedure should your child/youth 
request any assistance with the equipment. Your child/youth will be provided cleansing pads for his/her 
hands and fingers prior to, and after, electrode placement. In order to reduce physical contact between 
your child/youth and the researcher, your child/youth will be asked to complete any adjustment of the 
physiological recording equipment.  

By volunteering you are provided the opportunity to gain first-hand experience to participate in a 
scientific approach (neuropsychological measures) used to measure cognitive, emotional, physical and 
social abilities to predict the most successful treatment for your child/youth and identify factors that are 
optimal for individuals with complex mental health needs. When the study is completed, you will have 
the opportunity to access the aggregate results and recommendations of the study.  

Although there are no foreseeable risks for participating in this study, your child/youth may become 
concerned when they cannot answer something or because their abilities are being evaluated. Know that 
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some of these tests are designed to assess their best performance, and therefore will become more 
challenging, it does not reflect an inability, it simply maximizes their performance potential. Other tests 
have no “right” or “wrong” answer and they do not measure “best” performance. Instead any answer your 
child gives is correct and reflects what they think about themselves and/or how your child/youth would 
describe them self or someone else. In addition, all information collected from you is confidential 
(private). All researchers who at any point collect information from you have completed confidentiality 
agreements and all of the results will be coded with a number and not your name. The data will be linked 
to your name by the Principal Investigator for compilation of files and contact purposes only. If you 
choose to withdraw from the study your data will be destroyed and not used. You are free to withdraw 
from the study at any time and there will be no penalty to you or your child/youth. All data that is 
otherwise collected will be secured and locked in the principal investigator’s research lab and only 
accessible to the principal investigator and research assistants associated with the study, for a period of 10 
years once the study is completed. After this time all data will be destroyed.  

You will be able to speak with the Principal Investigators and the Principal Student Investigators, and also 
with the academic and personal counselling services at Brock University, regarding any difficulties or 
responses to this study. Final aggregate results of this study, expected in 2020, will be submitted for 
publication in peer reviewed journals and presentation at conferences upon completion by the 
investigators. Access to the aggregate results will be available through our website at 
http://brockncrlab.weebly.com. Families will not be given feedback to their child’s individual results 
unless the Principal Investigator, Dr. Dawn Good, finds that any results require follow up.  

If you have any questions about this study or require further information, please contact us using the 
information provided below.  

The Brock University Bioscience Research Ethics Board (BREB) has reviewed and approved this 
research project (File #). The REB is a committee of the university that includes individuals from 
different professional backgrounds. The Board reviews all bioscience research that takes place at the 
university. Its goal is to ensure the protection of the rights and welfare of the people participating in 
research. The Board’s work is not intended to replace a parent or child/youth’s judgment about what 
decisions and choices are best for them. You may contact the Chair of the Research Ethics Board for 
information regarding patient’s rights in research studies at 905-688-5550 ext. 3035.  

Sincerely,  

Principal Student Investigators:  Principal Investigators: 
Caitlyn Gallant, M.A., Ph.D. Candidate   Dr. Dawn Good, Ph.D., C. Psych 
Department of Psychology   Department of Psychology, Centre for Neuroscience 
Brock University    Brock University 
St. Catharines, ON L2S 3A1   St. Catharines, ON L2S 3A1 
cg14xx@brocku.ca     dgood@brocku.ca  
(905) 688-5550 x 3034    (905) 688-5550 x 3869 
 
Nathalie Gauthier, M.A., Ph.D. Candidate  Dr. Angela Book, Ph.D. 
Department of Psychology   Department of Psychology, Centre for Neuroscience 
Brock University    Brock University 
St. Catharines, ON L2S 3A1   St. Catharines, ON L2S 3A1 
ng04bn@brocku.ca     abook@brocku.ca  
      (905) 688-5550 x5223  
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Mick Power, H.B.Sc. Candidate  
Centre for Neuroscience 
Brock University 
St. Catharines, ON L2S 3A1  
mp15yr@brocku.ca  

I have read the information presented in the information letter about the research project conducted by 
Caitlyn Gallant and Dr. Dawn Good researching neuropsychological factors that predict long-term 
complicated/dual diagnosis status and failed treatment among children and youth. I have had the 
opportunity to ask any questions and clarify any concern related to this study, to receive satisfactory 
answers to my questions and/or concerns and obtain any additional details. I am aware that my 
child/youth and I may withdraw from the study at any time without any consequence, by advising the 
testing research assistant of our decision.  

With the knowledge of the proposed research associated with my child/youth’s invitation to participate, I 
am providing permission for my child/youth to participate in this study.  

[ ] I have read and understand the information pertaining to this study. 
[ ] I understand that I may ask questions at any time during the study and in the future. 
[ ] I am permitting the participation of my child/youth for this study. 
[ ] I agree as the guardian to participate in this research. 
[ ] I agree for the Principal Investigator and researchers to obtain relevant mental health records from 
Pathstone Mental Health. 
[ ] I understand I will be provided with a copy of this consent form for reference.  

 
Parent/Guardian’s Signature: ________________________________ Date: __________________  
 
 
Researcher’s Signature: _______________________________ Date: _________________  

*Upon Clearance: The Pathstone Mental Health Research Ethics Board (REB) has reviewed and 
approved this research project. The REB is a committee of Pathstone that includes individuals from 
different professional backgrounds. The Board reviews all research that takes place at Pathstone Mental 
Health. Its goal is to ensure the protection of the rights and welfare of the people participating in research. 
The Board’s work is not intended to replace a parent or child’s judgment about what decisions and 
choices are best for them. You may contact the Chair of the Research Ethics Board, for information 
regarding patient’s rights in research studies at (905) 688-6850, although this person cannot provide any 
health-related information about the study.  

CHILD/YOUTH ASSENT  

“I am here today to play some games with you that help me learn about how children/youth think. Your 
mom/dad/guardian has said it is okay for you to play these games with me. If you want to stop at any time 
that’s okay, you can just tell me and I won’t be mad. Would you like to play these games?”  

Signature of adult witness: __________________________  
 
Date: _____________________   
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DEBRIEFING FORM 

Neuropsychological Predictors of Adaptive Behaviours Among Children and Youth 
 

Dr. Dawn Good, Dr. Angela Book, Nathalie Gauthier & Caitlyn Gallant 
Department of Psychology, Brock University 

 
We would like to thank you for your participation in this study. As you know, this research aims to 
identify neuropsychological factors among children/youth that predict adaptive behaviours. The research 
is conducted through Brock University (Principal Investigator, Dr. Dawn Good; Principal Student 
Investigator, Caitlyn Gallant) in partnership with Pathstone Mental Health. We intend to present our 
findings to treatment facilities, school boards, researchers and other organizations in order to facilitate 
improved social, emotional and cognitive development and outcomes for students living with complex 
mental health challenges/dual diagnoses.  
 
Among children/youth with complex mental health challenges, a number of their symptoms/behaviours fit 
the criteria for multiple diagnoses, making it difficult to achieve diagnostic clarity. Further, a limited 
number of trained professionals who understand how multiple diagnoses and their associated 
symptoms/behaviours interact (Charlot, 2016a); as a result, effective community-based services are 
lacking and many treatment strategies are unsuccessful. The behaviours/symptoms of these individuals 
often meet the diagnostic criteria for multiple syndromes (Charlot, 2016b), leading to misdiagnosis, 
treatment-resistant symptoms and extended interactions with the healthcare system (Kessler et al., 2010). 
Moreover, these labels negatively impact an individual’s self-perceptions and perceptions of treatment 
and may contribute to further psychopathology. It is imperative, therefore, that community mental health 
programs connect with children/youth earlier and provide targeted multidisciplinary assessment to lower 
long-term costs and mental distress. Identifying individual and systems-based factors for success and 
determining the degree to which these factors impact community reintegration will promote effective 
change and contribute to the future success of our children and youth with complex mental health 
challenges. 
 
Your participation in this study has contributed to advancing the knowledge, awareness and research 
efforts associated with mental health services for children and youth living with complex/dual diagnoses. 
We sincerely appreciate your involvement.  You will be invited to view the outcomes of this study upon 
its completion (currently targeted for August 2020). Summary findings and other information will be 
posted on our website (https://brockncrlab.weebly.com). 
 
It is our intention to confirm with you that your experience in this study has been a rewarding one and you 
are thanked for your contribution to this research endeavor. However, if you as a parent/guardian 
experience any negative outcomes (e.g., responding to sensitive questions) or your child/youth had any 
negative experiences (e.g., reading/responding to sensitive questions, increased cognitive demands) as a 
result of participating in this research study and wish to speak with a counsellor please contact: Pathstone 
Mental Health, 905-688-6850 or 1-800-563-0122, 24/7 crisis services 1-800-263-4944. Further, you may 
contact the Principal Investigator, Dr. Dawn Good, Department of Psychology, B308 MC, (905) 688-
5550 extension 3869, dawn.good@brocku.ca, who may provide you with additional assistance in seeking 
out formal resources/support. Community-based Mental Health Programs and Services in Niagara can be 
accessed via: http://www.familysupportniagara.com/resources/niagara-mental-health-programs-services-
directory/; Contact Niagara - http://www.contactniagara.org/en/home [905] 684-3407; Canadian Mental 
Health Association (CMHA) Niagara branch – (905) 688-2543; Distress Centre Niagara – (905) 688-
3711. 
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Your child/youth’s performance, responses, experience and concerns will remain confidential. All answer 
booklets and files will be alpha-numerically coded to link data across multiple sources and no one beyond 
the principal investigators will have access to the master list linking participant names to alpha-numeric 
codes. Should there be any health- related concerns or responses (e.g., blood pressure, psychological 
health) that require further addressing, the Principal Investigator will contact you directly and advise you 
of such, while respecting confidentiality and privacy as dictated by the Personal Health Information 
Protection Act, PHIPPA, legislation (e.g., https://www.ontario.ca/laws/statute/04p03). You will also be 
encouraged to contact your family physician as an additional resource.  
 
This project has been reviewed and received clearance through the Brock University Research Ethics 
Board (#). If you have any pertinent questions regarding your rights as a participant, or feel your rights 
have been violated, please contact the Research Ethics Officer via e-mail at reb@brocku.ca or you may 
call (905) 688-5550 extension 3035.  
 

Thank you again for your time and participation in this study! 
 

If you have any questions or concerns please feel free to contact us at the Brock University  
Neuropsychology Cognitive Research Lab: 

 
Principal Student Investigator:  Principal Investigator: 
Caitlyn Gallant, M.A., Ph.D. Candidate   Dr. Dawn Good, Ph.D., C. Psych 
Department of Psychology   Department of Psychology, Centre for Neuroscience 
Brock University    Brock University 
St. Catharines, ON L2S 3A1   St. Catharines, ON L2S 3A1 
cg14xx@brocku.ca     dgood@brocku.ca  
(905) 688-5550 x 3034    (905) 688-5550 x 3869 
 
Nathalie Gauthier, M.A., Ph.D. Candidate  Dr. Angela Book, Ph.D. 
Department of Psychology   Department of Psychology, Centre for Neuroscience 
Brock University    Brock University 
St. Catharines, ON L2S 3A1   St. Catharines, ON L2S 3A1 
ng04bn@brocku.ca     abook@brocku.ca 

(905) 688-5550 x5223 
Mick Power, H.B.Sc. Candidate  
Centre for Neuroscience 
Brock University 
St. Catharines, ON L2S 3A1  
mp15yr@brocku.ca 
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Appendix D 

Study 2 Coding Frames 

 

Coding Frame for Contact Niagara Intakes 

 In total, four primary themes and 30 subthemes were identified, comprising the coding 

frame below. The coding frame contains definitions of all themes/subthemes, decision rules 

(when needed), and example statements that demonstrate the key features of each subtheme (i.e., 

positive examples) and/or features that are not captured by each subtheme (i.e., negative 

examples). Specifically, eleven subthemes were identified under the theme of ‘Service-based 

Complexity Indicators’, five subthemes were identified under the theme of 

‘Social/Environmental Complexity Indicators’, seven subthemes were identified under the theme 

of ‘Biological Complexity Indicators’, and seven subthemes were identified under 

‘Behaviour/Symptom-based Complexity Indicators’.  

Theme 1: Service-based Complexity Indicators 

Subtheme 1a: Medical/Health Specialist Involvement  

The form indicates that the child has been in contact, or is awaiting contact, with a 

specialized medical/health professional, such as a paediatrician, family doctor, neurologist, 

and/or a child psychiatrist and/or psychologist. The specialized medical professional may be the 

reported source of the referral to Pathstone or the file may indicate that the medical professional 

is currently involved in the case in some capacity (e.g., provided a recent assessment, family has 

an upcoming meeting with the professional, etc.). Further, specific mention of any consultations 

or appointments at McMaster Children's Hospital in Hamilton, Ontario should be considered 

evidence of medical specialist involvement.   
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Positive example. The child is scheduled to be seen by their Pediatrician to determine a 

diagnosis.  

Subtheme 1b: Nonspecialized Health Professional Involvement 

The form indicates that a nonspecialized health professional is involved in the case. 

Examples of relevant, nonspecialized (but regulated) health professionals include: audiologists, 

mental health counsellors, occupational therapists, physiotherapists, psychiatric nurse, social 

worker, and speech-language pathologist. The health professional may be currently involved in 

the case, may have been involved in the past, or may have an upcoming appointment with the 

child/family.  

Positive example. The child’s Speech Therapist recommended that they seek services. 

Decision rules. If these health services were accessed through the educational system or 

through another sector (e.g., child protection), they should still be coded as present under this 

category (e.g., “The child has also been receiving school-based speech therapy with a Speech 

Pathologist through the District School Board of Niagara.”) 

Subtheme 1c: School Involvement 

 The form explicitly indicates that the school supports the referral to Pathstone Mental 

Health, initiated the referral, has expressed concerns about the child’s behaviour/mental health or 

are currently completing additional counselling/assessments to address the child’s behavioural or 

mental health challenges. This theme could also include children who are attending one of 

Pathstone’s school-based programs (e.g., classes at the Merritville site; Bridge Program), as these 

services must be initiated by the Mental Health Leads at the relevant school board. Further, this 

theme could include any reports that the school/the child’s teachers have sent home regarding the 
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child’s behaviour/mental health and/or suggesting that additional mental health services be 

accessed.  

 Decision rules. Within each Contact Niagara Form, there is a section detailing ‘education 

comments’; if there is no mention that the school was involved in the child’s referral/treatment, 

yet, this section includes details about additional educational supports (e.g., support from an 

Educational Assistant [EA], Resource Teacher [RT], Individualized Education Plan [IEP], etc.), 

then this information should not be considered evidence of the school’s involvement. However, 

if it is noted that the child is receiving health services through the school (e.g., counselling, 

speech therapy, etc.), then this should be considered evidence of the school’s involvement.  

Subtheme 1d: Family and Children’s Services (FACS) Involvement 

 The form indicates that FACS has been in contact with the family and/or has provided 

support. Further, if the file indicates that the family was involved with the Children’s Aid 

Society, this should also be coded as FACS involvement.  

Subtheme 1e: Accessed Crisis Services 

 The child accessed crisis services in the past or is currently accessing these services.  

Subtheme 1f: Parent/Caregiver Referral (no external recommendation) 

 This subtheme is more specific than the other themes and should be scored carefully. The 

caregiver initiated the referral to Pathstone Mental Health, without the support or 

recommendation of another professional. It should be clear that the caregiver was not advised by 

a professional to seek out mental health services for their child and did so independently. Thus, if 

the caregiver made the referral, but this was done at the recommendation of a health 

professional/school official/FACS, then this would not be evidence for this category.  
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Negative example. The child’s mother completed the intake on the recommendation the 

child’s Family Physician.  

Subtheme 1g: Academic/Educational Supports 

 The file indicates that the child is currently receiving additional academic/educational 

supports or accommodations (to address academic/intellectual challenges), including support 

from a Resource Teacher (RT), an Educational Assistant (EA) or a Tutor, to address any learning 

difficulties. Moreover, if the file indicates that the child currently works from an IEP or a 

meeting has been set up to establish an IEP, this should also be considered evidence for 

educational support.  

Subtheme 1h: Formal Diagnosis (from an authorized health professional) 

The file indicates that the child has a formal diagnosis from a general practitioner, family 

doctor, psychiatrist, and/or psychologist. It must be explicitly stated that one of these health 

professionals made the diagnosis and it must be clear that the diagnosis was formally made and 

is not pending or suspected. The diagnosis can be for a mental health or 

intellectual/developmental disability.  

Positive example. A Clinical Psychologist diagnosed the child with ADHD when they 

were 8-years-old. 

Negative example. The child’s Family Doctor has indicated that they suspect the child 

has ASD.  

Subtheme 1i: Prescribed Psychotropic Medications 

 The child has been prescribed psychotropic medication for their challenges by a medical 

professional and is taking medication at the time of intake. Psychotropic medications include 

selective serotonin reuptake inhibitors (SSRIs; e.g., Fluoxetine), serotonin and norepinephrine 
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reuptake inhibitors (SNRIs; e.g., Venlafaxine), benzodiazepines (e.g., Lorazepam), stimulants 

(e.g., Methylphenidate), antipsychotics (e.g., Risperidone), and/or mood stabilizers (e.g., 

Lithium). It is important to note that this information may be listed at the end of the form, rather 

than explicitly indicated within the narrative sections of the form.  

Subtheme 1j: Parenting Workshops/Training 

 The file explicitly indicates that the parent has participated in, or been referred to 

participate in, Pathstone Mental Health’s parenting programs (e.g., 123-Magic) or any other 

parent training.  

Subtheme 1k: Children’s Developmental Services 

The child has been involved in developmental services or has been referred to receive 

such services. These other services may include those offered by Bethesda (e.g., Children’s 

Behaviour Services, Children’s Developmental Assessment Services, Autism Spectrum Disorder 

Respite Services, Ontario Autism Program, etc.), those offered by Developmental Services 

Ontario or another relevant agency offering mental health and/or developmental services. 

Theme 2: Social/Environmental Complexity Indicators 

Subtheme 2a: History of Abuse 

 The Contact Niagara Form indicates that the child has experienced any of the following 

forms of child abuse: emotional abuse, sexual abuse, physical abuse, and/or neglect. This 

subtheme should be scored liberally and include cases where the abuse is alleged or suspected. 

 Positive example. Family members have alleged that the child experienced neglect in the 

past.  

Subtheme 2b: Victimized by Bullying 
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 The child has been the victim of bullying behaviour, either in the home or at school. 

Bullying can include any form of aggression (e.g., physical, verbal, relational) directed towards 

the child, in which there is the intent to cause harm (e.g., physical, emotional). Note, if the form 

indicates that the child themselves is a bully, this would not be coded as evidence for this 

category – the child must be the victim of bullying behaviour.  

 Positive example. The child is often teased by their peers at school.  

Subtheme 2c: Family Separation/Divorce 

 The child’s caregivers are divorced/separated and live in different homes. If the 

divorce/separation occurred prior to the child’s birth, this should not be counted as evidence for 

this category.  

Subtheme 2d: Absent Parent(s) 

 The form indicates that the child does not have contact with one, or both, of their 

biological parents and is being raised by a single parent or another caregiver (e.g., grandparents). 

 Positive example. The child has not seen their mother since they were young.   

Subtheme 2e: Moving to a New Home or School 

 The form indicates that the family has moved to a new home/location and/or a new 

school.  

Theme 3: Biological Complexity Indicators  

Subtheme 3a: Neurodevelopmental Disorder 

 The file indicates that the child has a neurodevelopmental disorder, such as attention-

deficit/hyperactivity disorder (ADHD), fetal alcohol spectrum disorder, autism spectrum disorder 

(ASD), learning disability, intellectual disability, developmental delay, a motor disorder, a 

communication disorder, and/or a tic disorder. The form may not explicitly indicate that the 
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disorder was formally diagnosed by a health professional, however, it must be clear that the child 

has the diagnosis and is not simply suspected, or thought, to have the disorder. 

 Negative example. The child’s mother suspects that they have mild ADHD. 

Subtheme 3b: Traumatic Brain Injury 

 The child has a documented history of traumatic brain injury (e.g., concussion) or the 

form describes an incident whereby the child hit their head. A formal diagnosis is not required. 

Thus, if the form describes any kind of impact trauma or force (e.g., car accident, fell off the 

roof, extensive involvement in high-impact sports, head banging warranting a helmet, etc.), this 

should be coded as evidence for this category.  

Subtheme 3c: Family History of Mental Illness 

 The Contact Niagara Form indicates that the child has a family history of mental illness. 

This information typically appears in the ‘Family/Support Information’ section of the form and 

can pertain to any biological family member. This category can also include a suspected history 

of mental illness in the child’s family.  

Subtheme 3d: Bioregulatory Challenges 

 The child exhibits behaviours/symptoms that are reflective of dysregulated biological 

systems. This can include feeding challenges (e.g., eating too much, eating too little), sleep 

difficulties (e.g., cannot fall asleep, always tired/falling asleep, nightmares, sleep walking, night 

terrors, etc.) and/or challenges with toileting (e.g., accidents during the night or at school).  

 Negative example. The child is described by others as a picky eater.  

Subtheme 3e: Other Indicators of Neurostructural Disruption 

 This theme includes any other indicators that the child has experienced structural 

disruption to the brain (e.g., seizures, encephalitis, neuropathic pain, orthopaedic indicators, etc.).  
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Subtheme 3f: Sensory and/or Language Issues 

The child is described as having sensory and/or language (expressive or receptive) issues. 

Specifically, the form may indicate that the child has hearing difficulties, has had tubes in their 

ears, is oversensitive/under-sensitive to sensory input (e.g., textures, tastes, etc.), and/or has 

difficulties communicating with others (e.g., challenges with speech or expressing oneself). 

Subtheme 3g: Neurocognitive Challenges 

 The form indicates that the child has cognitive challenges, such as attention (e.g., 

distracted), memory, and/or comprehension difficulties. Further, this category may also include 

descriptions of the child having difficulties with reading, writing, or academic work (e.g., 

achieving poor grades).  

 Positive example. The child has difficulty maintaining focus and staying engaged on a 

given task.  

Theme 4: Behavioural/Symptom-based Complexity Indicators 

Subtheme 4a: Aggression, Anger, and Defiance 

 The child is described as aggressive, angry, argumentative, and/or defiant. The form may 

provide examples of times where the child engaged in physical aggression (e.g., hitting, throwing 

things) and/or verbal aggression (e.g., yelling/screaming at others), or it may simply describe the 

child using the terms listed above. Further, the form may describe the child as having a lower 

threshold for aggressive outbursts, as being highly irritable, or easily frustrated.  

 Positive example. The child can be argumentative and scream when told no.  

Subtheme 4b: Depression/Sadness 

 The child is described as depressed or sad. The form indicates that the child looks sad, 

does not seem happy (or seems less happy than they used to) and/or cries frequently. It may also 
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be reported that the child shows signs of suicide ideation and says phrases, such as “I don’t care 

anymore”, “I don’t want to live”. 

 Decision rules. If the form indicates that the child engages in self-injurious behaviours or 

self-harm, but there is no indication of suicide ideation or low mood/sadness, this should not be 

considered evidence for this category. 

Subtheme 4c: Anxiety, Fear, and Worry 

The child is described as anxious, fearful, nervous and/or tense. The child may worry a 

lot and find it difficult to control their worries or relax, they may experience anxiety about going 

to school or attending other events, and/or may experience panic attacks, nightmares, and/or 

periods of excessive agitation/discomfort.   

Subtheme 4d: Self-Harm Behaviours 

 The form indicates that the child has engaged in self-injurious behaviours, such as cutting 

or hitting oneself and excessively picking one’s skin/scabs. Importantly, this category captures 

the act of self-harm, not self-injurious thoughts or suicide ideation. Thus, this category would 

include behaviours that are engaged in to distract oneself (e.g., from one’s anxiety or something 

that is bothering them – pain distraction).  

Decision rules. Self-injurious behaviours that are not intentional or for the purpose of 

distraction (e.g., head banging) would not be coded under this category. 

Subtheme 4e: Challenges with Personal Care 

 The child has difficulties with personal care/hygiene (i.e., taking care of their body). This 

can include difficulties brushing one’s teeth/hair and/or failures to regularly shower/bathe, 

change one’s clothes, or wear deodorant.  

Subtheme 4f: Hyperactivity and Impulsivity 
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The child is described as being overactive and difficult to control. In particular, this 

category captures hyperkinetic and behavioural activation descriptors. The child may be 

described as restless, unable to sit still, and/or constantly on the move.   

Subtheme 4g: Interpersonal Challenges 

 The form describes the child as having interpersonal challenges/difficulties. In particular, 

the form may indicate that the child withdraws from, or is apprehensive in, social situations (e.g., 

school, group activities, etc.), is unable to establish or maintain social relationships, has 

difficulties interacting with others their own age and/or has no friends.  

 Decision rules. If the form indicates that the child feels lonely or says “people don’t like 

me”, this would not be coded as evidence for this category (i.e., this category does not reflect the 

child’s perceptions of being lonely, but rather observations that the child is alone or doesn’t have 

many friends/has a hard time connecting with others their own age).  
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Coding Frame for Caregiver Responses on the SDH 

Theme 1: Attitudinal Challenges 

 The child/adolescent is described as being “stubborn”, strong-willed, rude, not willing to 

compromise, defiant, argumentative, and/or as having poor manners or a bad attitude.  

Positive Example 

The child likes to argue and yells when they do not get their way. 

Theme 2: Anger, Aggression, and Frustration 

 The child/adolescent is described as angry and/or aggressive (physically or verbally; i.e., 

hitting, punching, yelling at/bullying others, etc.). They may have a low tolerance for frustration, 

may be easily angered, or may have meltdowns, temper tantrums, and/or outbursts. They may 

also be described as dysregulated or as having trouble controlling their behaviour. 

Theme 3: Mood Disturbances 

 The caregiver indicates that the child/adolescent struggles with depression/depressive 

symptoms, mood swings, sadness, and/or anxiety. The child may also be described as 

“emotional” or their caregiver may indicate that they cry frequently or struggle with suicide 

ideation.  

Theme 4: Low Self-Image 

 The child/adolescent has a poor self-image or self-view. In particular, they are described 

as having little confidence in themselves or their abilities, self-esteem issues, and/or low self-

worth. Further, the caregiver may indicate the child/adolescent is very hard on themselves and 

makes negative comments or remarks towards themselves. 

Theme 5: Clear Neurological Concerns 
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 There is a clearly labelled concern about the child’s neurological functioning. For 

example, the caregiver may indicate that the child has a diagnosis of, or they may express 

concerns about a potential diagnosis of, learning disability, attentional deficit hyperactivity 

disorder (ADHD), autism spectrum disorder, or a related neurodevelopmental disorder. The 

caregiver may also indicate that the child has a previous head injury/concussion.  

Theme 6: Cognitive Challenges 

The child/adolescent is described as being inattentive (e.g., difficulty staying on task, 

focusing in school, etc.) and/or has comprehension or problem-solving difficulties (e.g., trouble 

understanding instructions, interpreting what others are saying, expressing oneself, etc.). The 

child may also be described as having cognitive delays and/or difficulties with their overall 

learning or language development that are not specific to the academic setting. Notably, this 

category includes responses that capture challenges with the child/adolescent’s 

understanding/comprehension, not those that reflect an unwillingness to share one’s thoughts and 

communicate with others.  

Positive Example 

 The child has difficulties expressing ideas to others and is difficult to understand.  

Negative Example 

 The child is not overly talkative with their father.  

Theme 7: Academic Challenges 

The caregiver reports specific challenges with the child/adolescent’s school performance 

or academic/educational functioning. Specifically, the child/adolescent may have difficulties 

completing their schoolwork, they may be falling behind their peers, and/or they may be 

achieving poor grades. Further, the caregiver may indicate that they are seeking additional 
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educational supports, such as an IEP. It is important to note that behavioural problems at school 

or poor school attendance would not be included under this category (see negative examples).  

Negative Example 

 The child refuses to attend school in the morning.   

Theme 8: Social/Interpersonal Challenges 

The child/adolescent has difficulties establishing and maintaining social relationships. 

They may have trouble making friends, may prefer to play with younger children, and/or may 

prefer to play alone. Difficulties communicating with, or expressing needs to, caregivers should 

not be included under this category. 

Theme 9: Parental Guidance 

The caregiver acknowledges that they require additional guidance/support to address the 

child/adolescent’s needs and/or challenges. The caregiver may indicate that they are seeking a 

diagnosis, additional input/services, and/or simply needs help developing strategies to manage 

the child/adolescent’s behaviour/symptoms.   

Positive Example 

 We are seeking supports to help the child thrive at school.  
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Coding Frame for Clinical Case Notes 

 Overall, 21 themes were identified – each theme is defined within the coding frame 

below. Example statements have also been included, as well as decision rules, as necessary. Each 

case note will be coded for the following themes, resulting in three sets of coded themes for each 

participant. 

Negative Themes 

 The following themes reflect a poor treatment response. The goal of this content analysis 

is to code descriptions of negative behaviour/symptoms to ensure that the themes do not reflect 

subjective judgments or mislabelled symptoms.  

Behavioural Dysregulation 

 The child/adolescent is described as having explicit externalizing behaviour. This can 

include behaviours, such as interrupting others, physical overactivity, and aggression (e.g., 

throwing things, hitting others, etc.), and/or distracted behaviour (e.g., playing with objects on 

the table during a session).  

 Positive example. The child tried to hit their peer at school.  

 Decision rules. It should be noted that cases documenting general difficulties with 

transitions or difficulties engaging in a task would not be considered behavioural dysregulation. 

Instead, the coder should focus on explicit externalizing or disruptive behaviour.  

Emotional Dysregulation 

 The child/adolescent exhibits behaviours/symptoms that reflect poorly regulated mood. 

For instance, the child/adolescent may be described as having rapid mood changes, meltdowns, 

and/or mood swings. They may also make negative statements about their mood (e.g., “I don’t 

want to live”), may be described as emotionally overwhelmed, and/or may cry all the time. Note, 
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if the child is simply described as angry/irritable but there are no indicators that the child is 

emotionally dysregulated (e.g., yelling, tantrums, crying, etc.), then this would not be coded as 

evidence for this category.   

 Positive example. The child experiences frequent meltdowns at home when asked to do 

something.  

Internalizing Behaviours 

 The child/adolescent possesses behaviours that reflect internalizing. For example, the 

child/adolescent may be described as withdrawn, reluctant, apprehensive, and/or excessively 

quiet. They may have difficulty interacting with others, responding when spoken to, and/or 

making eye contact. 

 Positive example. The child moves away from others when they try to speak with them.  

 Decision rules. If the child/adolescent is described as sad, but there are no indications 

that they are withdrawing from others, apprehensive, and worrisome/fearful, then this would not 

be considered evidence for this category.  

Medication Use 

 The theme captures negative treatment responses related to medication use. Specifically, 

the child/adolescent may have been prescribed a new medication, their dose of a particular 

medication may have been increased, a medication may have been stopped/discontinued because 

it is not working, and/or the case worker may describe negative behaviours surrounding 

medication use (e.g., the child refused to take their medication on the weekend). Some common 

medications may include: stimulants (e.g., Methylphenidate [Concerta, Ritalin], 

Dextroamphetamine [Vyvanse, Adderall, Dexedrine]), antidepressants (e.g., Fluoxetine [Prozac], 

Sertraline [Zoloft], Citalopram [Celexa], Escitalopram [Lexapro/Cipralex], Venlafaxine 
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[Effexor]), anti-anxiety medications (e.g., Lorazepam [Ativan]), and antipsychotics (e.g., 

Aripiprazole [Abilify], Clozapine [Clozaril], Risperidone [Risperdal], Quetiapine [Seroquel]). 

 Decision rules. If the case note simply indicates that the child/adolescent is taking a 

particular type of medication (e.g., the child reports that he takes Zoloft), but there are no further 

details provided regarding their medication use, this would not be considered evidence for this 

category/negative medication use.  

Social Disruption 

 This theme captures challenges in the child/adolescent’s social interactions at school or in 

other settings (but not in the child/adolescent’s home environment). For instance, this category 

may include descriptions of the child/adolescent’s negative interactions with their teacher, 

arguing/fighting with their peers, etc.  

 Positive example. The child yelled at the teacher in class the other day and was sent to 

the principal’s office. 

Neurocognitive/Academic Challenges 

 The child/adolescent is described as having academic difficulties and/or neurocognitive 

challenges. For instance, the child/adolescent may require additional academic 

supports/resources, they may be given more assistance with their academic work at home, and/or 

they may be achieving poor grades. Further, the case note may describe a particular instance or 

situation where the child/adolescent exhibits neurocognitive difficulties.  

Statements about Overall Negative Response to Treatment 

 In some cases, the case notes document overall challenges, without explicitly providing a 

description of the behaviours observed. Thus, this theme captures cases where the case worker 

makes a general comment/statement that the child/adolescent is responding poorly to treatment 
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or not doing well; however, they do not provide details as to why the child’s progress is poor. 

Note, this theme is intended to capture general/vague descriptions and/or statements of how 

things are going (e.g., “things have gotten worse”, “the child has had a difficult year”, etc.), not 

the overall gist/impression of the note.   

Positive Themes 

 The following themes reflect a favourable treatment response. Consistent with the coding 

for the negative themes, descriptions of positive behaviour/symptoms will be coded, rather than 

subjective judgments of progress or improvements.  

Behavioural Regulation 

The child/adolescent is described as having behavioural control. This can include 

behaviours, such as waiting one’s turn to speak, listening when others are speaking, and/or using 

one’s words vs. hitting when in a confrontation with peers. Further, the child/adolescent may be 

described as very patient and/or polite.  

Emotional Regulation 

 The child/adolescent exhibits behaviours/symptoms that reflect emotion regulation or 

well-managed mood. For instance, an upset child/adolescent may be described as effectively 

managing their emotions and discussing their emotions more freely (e.g., sharing their emotional 

concerns with the case worker to get their help with emotion regulation). Similarly, they may 

make more positive statements about their mood (e.g., they may feel more positive about 

something that upset them before or may now be able to tackle a previously-challenging task 

without tears/meltdowns) and may be described as happier (e.g., smiling more).  

Engagement/Assertiveness 
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 The child/adolescent exhibits behaviours reflecting engagement and assertiveness. For 

example, the child/adolescent may be described as being less quiet and more engaged in their 

daily activities/social relationships, they may make better eye contact or may be more responsive 

when spoken to. Further, the child may also be described as less apprehensive/worrisome and 

more confident and may start to initiate discussion when they previously did not do this.  

Decision rules. Enjoyment of the session, pleasantness throughout the session, and/or 

session compliance would not be coded as evidence for this category/theme.  

Medication Use 

The theme captures positive treatment responses related to medication use. Specifically, 

the child/adolescent may be weaned off their medication because it is no longer 

needed/necessary (not because it is ineffective/not helping), their dose of a particular medication 

may have been decreased, and/or the case worker may describe positive behaviours surrounding 

medication use (e.g., the child is very consistent with their medication use, the 

child/adolescent/caregiver perceives the medication to be effective). 

Decision rules. If the case note simply indicates that the child/adolescent is taking a 

particular type of medication (e.g., the child reports that he takes Zoloft), but there are no further 

details provided regarding their medication use, this would not be considered evidence for this 

category/positive medication use. 

Social Improvements 

This theme captures improvements in the child/adolescent’s social interactions at school 

or in other social settings. For instance, this category may include descriptions of the 

child/adolescent’s positive interactions with their teacher, cooperation with their peers, etc.  
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Decision rules. Simply engaging in the therapy session and conversing well with the case 

worker should not be considered evidence for this category. 

Neurocognitive Improvements/Academic Success 

 The child/adolescent is showing neurocognitive improvements and/or is advancing 

academically. For instance, the child/adolescent may require fewer academic supports or less 

assistance, they may be showing improvements with increased assistance, and/or they may be 

described as achieving better grades.  

Statements about Overall Positive Response to Treatment 

In some cases, the case notes document overall positive statements with no specific 

behavioural descriptions. Thus, this theme captures cases where the case worker makes a general 

comment that the child is responding well to treatment or that things have improved. Note, this 

theme is intended to capture general/vague descriptions and/or statements of how things are 

going (e.g., “things are going well”, “the child is doing much better”, etc.), not the overall 

gist/impression of the note.  

Treatment Barrier Themes 

Treatment was Suspended or Delayed 

The case note indicates that the child/adolescent’s treatment was suspended or put on 

hold by Pathstone staff. The child/adolescent’s treatment may have been delayed because the 

staff member/family was awaiting additional results/reports from other service sectors or 

professionals, or it may have been suspended because of other confounding/interfering issues. 

Further, the case note may indicate that the family was asked to hold off on certain treatment 

activities until additional issues were resolved.  
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Positive example. While we await a neurocognitive assessment, the child’s treatment has 

been put on hold.  

Treatment was Terminated by the Case Worker 

The case note indicates that the case worker discussed closing the file/ending treatment 

with the child/adolescent and their family. Please note, that this would not include cases where 

the file was closed because the family failed to return Pathstone’s calls or attend appointments. 

Instead, this theme would include only instances in which the case worker mentioned that they 

would be closing the file soon or that the session would be one of the child/adolescent’s last 

sessions.  

Subtheme 1: Closure was not supported by the caregiver/child/adolescent. The 

child/adolescent and/or their caregiver expressed concerns or apprehension regarding the file 

closure. 

Positive example. We discussed discontinuing treatment and the child was hesistant to do 

so because of upcoming stressors.  

Subtheme 2: Closure was supported by the caregiver/child/adolescent. The 

child/adolescent and/or their caregiver agreed with the file closure and expressed support for this 

plan of action or did not argue against closing the file. 

Positive example. The child’s parents agreed that it was best to discontinue treatment at 

this time.  

Uncertainty Regarding Other Services/Expressed Need for Clarification 

 The case note contains information that may contribute to the family’s confusion 

regarding mental health and the purpose of certain treatments/services. In particular, the case 

note may provide recommendations that are misleading (e.g., specialized treatments are needed 
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to clarify a diagnosis) and/or may lead caregivers to believe that treatment cannot progress until 

additional services are accessed and/or a diagnosis is made/clarified.  

Positive example. The child’s parents were told that they would need to complete a brain 

scan to determine whether the child’s concussion is impacting their behaviour.  

No Response to Calls/Appointment No-shows 

 This theme captures issues surrounding the family’s treatment compliance. In particular, 

this theme captures instances in which the child/adolescent’s caregiver did not respond to 

Pathstone’s calls/requests and/or the family did not attend a scheduled appointment.  

Child/Adolescent Uninterested or Unwilling to Engage in/Return to Treatment 

 The case note indicates that the child/adolescent is not interested/engaged in treatment, 

does not practice strategies learned in therapy, and/or is unwilling to return to treatment.  


