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Abstract 

The literature demonstrates that internalising and externalising difficulties are 

prevalent in children aged 1-3 years and, in some cases, continue into childhood and 

adolescence. These difficulties may obstruct an infant’s social, emotional and 

cognitive development and threaten parent-infant attachment security, and therefore a 

case has been made for the early identification and intervention of difficulties in 

children aged 1-3 years. However, there are few measurement tools available for use 

in this age range that are well validated, appropriate for use in clinical and research 

settings, easily accessible, and inexpensive. The present study aimed to establish the 

psychometric properties of two measures of internalising and/or externalising 

difficulties in children aged 1-3 years, namely an adapted version of the Preschool 

Parental Account of Childhood Symptoms (PPACS-A) and the Strengths and 

Difficulties Questionnaire (SDQ).  

 Study one involved the confirmation of the factor structure of the SDQ and an 

exploration of its reliability in a community sample of children aged 12-30 months. 

Study two involved an exploration of the factor structure, reliability and concurrent 

validity of the PPACS-A in a preschool sample of children aged 1-3 years, considered 

at risk of behavioural difficulties. The concurrent validity of the SDQ was also 

determined using this sample, with an exclusion applied for children above 30 months 

old. Adequate five factor first order and second order model fit were confirmed for 

the SDQ. The reliability of the SDQ subscale scores varied, with differences found 

across infant age and gender. Exploratory factor analysis revealed a three factor 

structure for the PPACS-A. The reliability of the PPACS-A and its observed factors 

varied, with the ‘disruptive behaviours’ factor showing the most promising internal 

structure. The concurrent validity of the PPACS-A and SDQ were established with 
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the CBCL. The SDQ and PPACS-A show adequate validity but the internal 

consistency of subscales are inconsistent. The study demonstrates that both measures 

perform better in the measurement of externalising difficulties such as temper 

tantrums, oppositionality and aggression. Further exploration of the psychometric 

properties of the SDQ and the PPACS-A is warranted.  
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1 Introduction 

1.1 General Overview 

This thesis aims to establish the validity and reliability of two assessment tools, 

namely the Strengths & Difficulties Questionnaire (SDQ) and an adapted version of 

the Preschool Parental Account of Childhood Symptoms (PPACS-A), for use in the 

measurement of internalising and/or externalising difficulties in children aged 1-3 

years. The measurement of internalising and externalising difficulties in infancy and 

toddlerhood may be considered advantageous in clinical and research settings. 

Clinically, measurement supports the identification of parent-infant dyads who may 

benefit from preventative/early interventions. Such interventions, aim to alleviate risk 

factors which may exert negative effects on a child’s development and/or the 

development/maintenance of the caregiving relationship (Bricker, Davis, & Squires, 

2004; Wichstrøm et al., 2012) and report advantageous clinical outcomes (Wilson & 

Lipsey, 2007). Measurement also facilitates routine outcome measurement in clinical 

practice, an approach recommended in good practice guidelines (Division of Clinical 

Psychology, 2015). As such, the availability of psychometrically robust measurement 

tools may be considered consistent with government/professional strategies which 

affirm the importance of good clinical practice in early years service provision and 

intervening early to improve child outcomes (Independent Mental Health Task Force, 

2016; Leadsom, Field, Burstow, & Lucas, 2013; NSF, 2004; Parsonage, Khan, & 

Saunders, 2014). 

 From a research perspective, the measurement of internalising and 

externalising difficulties in infancy and toddlerhood supports the examination of 

difficulties across the developmental lifespan. Measurement would allow for the 

completion of longitudinal studies which allow for the examination of possible 
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emotional, social and behavioural precursors to difficulties in later preschool years, 

middle childhood and beyond (Szaniecki & Barnes, 2016). At present, clinicians and 

researchers alike must rely on the use of different measures across age groups, which 

present methodological limitations e.g. variations in different measurement tools 

ability to identify clinical cases (Braet et al., 2011; Koot, Van Den Oord, Verhulst, & 

Boomsma, 1997). There are few validated instruments available for use in the 1-3 

year age range which allow for the gold standard measurement of internalising and 

externalising difficulties, are methodologically robust enough for use in clinical and 

research settings, are inexpensive, are developed with diverse samples and/or are easy 

to score/interpret (Carter, Briggs-Gowan, & Davis, 2004; Szaniecki & Barnes, 2016). 

The SDQ and PPACS-A exemplify two measurement tools which could be used in 

the measurement of internalising and/or externalising difficulties in a unified manner, 

across age groups and settings, and therefore the psychometric properties of the SDQ 

and PPACS-A are of interest. 

The SDQ for parents/caregivers of 2-4 year olds (www.sdqinfo.com), 

represents a downward extension of a parent self-report screening tool, used to screen 

referrals and routinely monitor outcomes in Child and Adolescent Mental Health 

Services (CAMHS) (Mathai, Anderson, & Bourne, 2002, 2003; Wolpert et al., 2012). 

The downward extension was applied to facilitate the measurement of internalising 

and externalising difficulties in children aged 2-4 years, in addition to the existing 

measurement of difficulties in children aged 4-16 years (R. Goodman, 1997). The 

SDQ is validated cross culturally for use in children aged 30 months and above (Croft, 

Stride, Maughan, & Rowe, 2015; D’Souza, Waldie, Peterson, Underwood, & Morton, 

2016; Du, Kou, & Coghill, 2008; Ezpeleta, Granero, de la Osa, Penelo, & Domènech, 

2013; Klein, Otto, Fuchs, Zenger, & von Klitzing, 2013; Sim et al., 2015; Theunissen, 
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Vogels, de Wolff, & Reijneveld, 2013), but very little is known of its psychometric 

properties in younger preschool samples.  

 The PPACS-A represents an investigator led semi-structured interview, 

adapted from the Preschool Parental Account of Childhood Symptoms (PPACS; 

Sonuga-Barke, Lamparelli, Stevenson, Thompson, & Henry, 1994), for use in the 

measurement of externalising difficulties in children aged 1-3 years, as part of the 

Healthy Start, Happy Start (HSHS) randomised controlled trial (Ramchandani et al., 

submitted). No psychometric establishment has been performed on the PPACS-A to 

date. This chapter will review the literature, providing a rationale for the measurement 

of internalising and externalising difficulties in children aged 1-3 years old. 

Internalising and externalising difficulties will be discussed in relation to the 

behaviours/constructs classified within them. Then the reader will be given an 

overview of infant development in the first three years of life and how this may 

confound the degree of internalising and externalising difficulties reported in 

preschool children.  

This will be followed by a consideration of what constitutes typical and atypical 

internalising and externalising difficulties. Then, a review of the prevalence, 

continuity and stability of subclinical/clinical internalising and externalising 

difficulties will be provided and the long-term outcomes of preschool children who 

present with such difficulties reported. The measurement of internalising and/or 

externalising difficulties in children aged 1-3 years will be discussed and an appraisal 

of instruments readily available for use with children in this age group provided. 

Finally, the chapter will conclude with an outline of the aims, research questions and 

hypotheses for the present study.  
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1.2 Developmental psychopathology 

The developmental psychopathology literature postulates that challenging early life 

experiences, occasionally displayed as social, emotional and/or behavioural 

difficulties in early childhood, may increase one’s vulnerability to the development of 

mental health difficulties in later life (Robins & Rutter, 1990; Sonuga-Barke, 

Thompson, Stevenson, & Viney, 1997). As such, the prevalence, continuity and long-

term outcomes of difficulties in school-age children has been extensively researched 

in the literature (e.g. Anderson, Williams, McGee, & Silva, 1987; Esser, Schmidt, & 

Woerner, 1990; Gould, Wunsch-Hitzig, & Dohrenwend, 1981). There has been 

longstanding emphasis placed on the importance of good comprehensive assessment 

and early intervention in the reduction of difficulties in school age children, with 

clinical attention drawn to the advantageous outcomes of preventative/comprehensive 

interventions (Khan, Parsonage, & Stubbs, 2015; Parsonage et al., 2014).  

 However, in recent decades there has been increased interest in infant 

development and mental health, due to evidence that there are a proportion of children, 

aged under 5 years, who present with difficulties and go on to display difficulties 

during the school years and beyond (Briggs-Gowan, Carter, Skuban, & Horwitz, 2001; 

McGee, Partridge, Williams, & Silva, 1991; Moffitt, 1990). This suggests that it may 

be important to study infancy and toddlerhood as a period in which precursors to later 

psychopathology may emerge. In line with this view, the significance of internalising 

and externalising difficulties in preschool children has been of interest to researchers 

attempting to understand the developmental trajectories of childhood difficulties and 

the impact of various risk and/or resilience factors (Campbell, Shaw, & Gilliom, 2000; 

Shaw, Keenan, Vondra, Delliquardi, & Giovannelli, 1997; Sonuga-Barke et al., 1997). 

However, before this may be considered, an understanding of normative infant 
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development and consequential reports of internalising and externalising difficulties is 

paramount (Cicchetti & Richters, 1993).  

 

1.3 Infant development 

There is compelling evidence in the literature that preschool children, aged 1-3 years, 

experience social, emotional and behavioural difficulties which may otherwise be 

categorised as internalising and externalising difficulties (Briggs-Gowan, Carter, 

Bosson-Heenan, Guyer, & Horwitz, 2006; National Center for Toddlers and Families, 

1994; Zeanah, 2011). Externalising difficulties, in infancy and toddlerhood, refer to 

overt behaviours such as noncompliance, aggression and hyperactivity. Internalising 

difficulties, in infancy and toddlerhood, refer to internal states such as anxiety, 

withdrawal and sadness (Campbell, 1995; Campbell et al., 2000; Gilliom & Shaw, 

2004; Rubin & Mills, 1991). The prevalence of internalising and externalising 

difficulties in infancy and toddlerhood is somewhat explained by developmental shifts 

experienced in the first three years of an infant’s life (Mares, Newman, & Warren, 

2011). The first three years of life represent an idiosyncratic period within the 

developmental life span, due to rapid and complex developmental changes that occur 

(Gleason & Zeanah, 2005; Zeanah, Boris, & Larrieu, 1997).  

In the first year of life, dramatic developmental changes occur across domains 

which impact an infant’s behaviour, emotional expression and the behaviour of 

caregiving adults. For example, infants begin to differentiate emotions, develop an 

enhanced interest and ability to engage with adults and develop greater stability of 

sleep states (Emde & Harmon, 1972; Zeanah et al., 1997). Infants experience a 

significant developmental transition in the first year of life, defined as the onset of 

focused attention (Emde, 1984) and the discovery of intersubjectivity (Stern, 1985), in 
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which they begin to act like they understand that their thoughts, feelings and 

behaviours can be understood by others. These adaptations continue to be cultivated 

into the second year of life. It is at this stage that infants develop a preference towards 

a small number of caregivers for nurture and comfort (Gleason & Zeanah, 2005; 

Zeanah et al., 1997). It is likely that in the first year of life, in the absence of language 

competencies, overt behaviours and negative emotional expression serve to 

communicate distress and/or displeasure. 

From the first year through to the third year of life, infants implement 

emotional expressions of smiling, pouting and anger to help them obtain desired goals, 

for example, displaying anger to obtain a favourite toy after it has been taken away. 

Infants begin to test the limits of their physical and emotional dependence (e.g. by 

refusing to do things), and are more likely to demonstrate frustration in response to 

perceived limitations (e.g. through protesting, hitting and kicking others) (Alink et al., 

2006; Gleason & Zeanah, 2005; Hay, Castle, & Davies, 2000; Keenan & Wakschlag, 

2000). Some of the developmental shifts, detailed above, and their associated 

qualitative changes, result in behaviours that lead to the attainment and maintenance 

of proximity to infants preferred individual, typically the primary caregiver. These 

behaviours, defined as attachment behaviours by Bowlby (1998), are of great 

importance during the course of healthy infant development. For example, it is the 

continued proximity between infant and primary caregiver(s) that supports the 

development of emotion regulation competencies in infancy and toddlerhood.  

A process of co-regulation in which parents manage infant’s distress by 

soothing, changing the environment, changing their facial expression and/or meeting 

the infant’s needs, helps support a child’s emotional development in infancy and 

toddlerhood (Kopp, 1989; Silver, 2013). In the absence of proximity and/or this 
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process, infants may present with an increased expression of negative emotions and/or 

display longer periods of negative emotion before returning to their normal state 

(Shaw et al., 1997). As such increased expressions of negative emotions in infancy 

and toddlerhood may be considered reflective of difficulties in the caregiving context. 

Qualitative features of the caregiving context received by infants in the first three 

years of life, such as parental sensitivity (Wolff & Ijzendoorn, 1997), are postulated to 

mould infant’s expectations of relationships as they move into the wider social 

context and affect their social competencies in later relationships (Balbernie, 2002; 

Bowlby, 1998) and thus optimal contexts are sought by health and social care 

provisions (Leadsom et al., 2013; NICE, 2012; NSF, 2004). 

From three years onwards, significant advancements in symbolic 

representation leads to dramatic cognitive, emotional and social advancements. 

Infant’s emerging language skills increase their ability to understand other people’s 

directives to them and allow them to make their intentions more apparent to others. 

During the first three years of life infants begin to consolidate and enhance their new 

competencies as they prepare to move into wider social contexts (Zeanah, Anders, 

Seifer, & Stern, 1989; Zeanah et al., 1997).  

From the above, it is evident that developmental transitions from infancy 

through to toddlerhood (0-36 months) may be experienced as escalations in 

behavioural difficulties such as temper tantrums, oppositionality and aggression 

(Keenan & Wakschlag, 2000). This view is supported by developmental studies 

examining the trajectory of difficulties in infancy and toddlerhood, which reveal that 

parental reports of externalising difficulties increase when an infant is aged 24 months 

(Achenbach, 1992; Gleason & Zeanah, 2005; Tremblay, 2004), and begin to decline 

from their third birthday onwards (Alink et al., 2006). Increased expression of 
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internalising and externalising difficulties in the infant-toddler period may also be 

indicative of difficulties in the care giving context and subsequently impact an 

infant’s emotional development. In line with this notion, insecure attachment 

configuration, exposure to disagreements about child-rearing practices and parenting 

hassles, have all been associated with the development of internalising difficulties in 

the preschool years (Shaw et al., 1997).  

 

1.3.1 Typical and Atypical internalising and externalising difficulties 

The rapid and complex developmental changes that occur in the first three years of 

life make it difficult to determine the significance of internalising and externalising 

difficulties that present in infancy and toddlerhood, that is, whether they represent 

typical variations of developmental behaviours or clinically significant difficulties. 

Two operationalisations of atypical internalising and externalising difficulties are: 1) 

departures from age-appropriate norms, that is, difficulties that are normatively 

common but infrequent in very young children and 2) exaggerations of normative 

developmental processes, that is, difficulties that are extreme in intensity, easily 

precipitated and occur across settings (Wakschlag, Tolan, & Leventhal, 2010). 

 These operationalisations are supported by the literature which has attempted 

to delineate normative internalising and externalising difficulties from those of 

clinical significance using multiple research designs. For example, Belden and 

colleagues (Belden, Thomson, & Luby, 2008), explored whether differences in 

tantrum behaviours (e.g. intensity and frequency) could be identified in ‘healthy’ 

versus ‘mood and/or disruptive disordered’ preschoolers aged 3-6 years (Belden et al., 

2008, pg.118). Preschool children were placed into one of four groups based on the 

application of DSM-IV algorithms. The four groups were: ‘healthy’ preschoolers; 
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preschoolers who met DSM-IV criteria for a mood disorder; preschoolers who met 

DSM-IV criteria for a mood disorder and a behavioural disorder; and preschoolers 

who met DSM-IV criteria for a behavioural disorder (n=279). Tantrum behaviours 

were measured by caregiver report using the Preschool-Age Psychiatric Assessment 

(Egger & Angold, 2004). The authors reported that healthy preschoolers showed 

significantly less tantrum behaviours than any other group. This suggests that higher 

rates of tantrum behaviours in preschool children may be indicative of clinically 

significant difficulties which might warrant further exploration.  

Wakschlag and colleagues (Wakschlag et al., 2007), split a heterogenous 

sample of preschool children (n=327), age unknown, into three groups (non-

disruptive, subclinical or disruptive) using diagnostic methods. They coded child 

behaviour, using an observation measure, during parent-child and examiner-child 

interactions to determine the pervasiveness, intensity, duration and predictability of 

disruptive behaviours across groups. It was reported that qualitative features of 

disruptive behaviours and its pervasiveness were distinguishable across groups, with 

the subclinical and disruptive group showing a higher rate of behaviours across most 

of the disruptive behaviours (e.g. defiance, temper loss and aggression towards adults 

and objects) examined.  

Keenan & Wakschlag (2004) examined the behaviour of referred and 

nonreferred preschoolers aged 2.5-5.5 years old (n=129). The referred group 

represented preschoolers referred to a psychiatry clinic for aggression, noncompliance 

and/or temper tantrums. The authors reported that referred preschoolers had 

significantly higher rates of behavioural difficulties than non-referred children as 

measured by the Kiddies Schedule of Affective Disorders and Schizophrenia for 

School Age Children (Keenan & Wakschlag, 2004). Collectively, these findings 
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support the suggestion that the frequency, severity and/or pervasiveness of difficulties 

in preschool children may serve as an indicator of the clinical significance of 

difficulties in this age group. From this, it is tenable that the measurement of the 

frequency, severity and/or pervasiveness of difficulties in this age group may prove 

advantageous, as high scores may provide professionals and parents with indicators of 

difficulties that surpass normative behaviours and thus may warrant further attention. 

These parent-infant dyads may benefit from preventative/early intervention or 

signposting to appropriate support services.  

However, it is important to note that the aforementioned studies have 

relatively small sample sizes and therefore the generalisability of findings to large 

preschool samples is questionable. Additionally, the aforementioned measurement of 

difficulties are all reliant on parental report. Parental report is influenced by parental 

emotional state and/or psychopathology (Briggs-Gowan, Carter, & Schwab-Stone, 

1996) and parent-infant attachment style (Lyons-Ruth, Easterbrooks, & Cibelli, 1997), 

however, these were not controlled for in the studies cited. The limitations of parental 

report methodology will be discussed in more detail later. Lastly, the studies 

highlighted either do not provide demographic information pertaining to preschool 

age or have used older preschool samples who range from 2.5-6 years. This goes 

beyond the scope of the preschool sample of interest here, but it highlights a useful 

operationalisation of clinically significant internalising and externalising difficulties, 

which may be considered in younger samples.  

There is no literature available which denotes typical vs. atypical internalising 

difficulties, in part because of the difficulty in identifying early manifestations of 

internal emotions but also because of a lack of developmentally driven theoretical 

models (Goldberg, Gotowiec, & Simmons, 1995; Shaw et al., 1997). However, the 
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literature suggests that clinically significant externalising difficulties may result in the 

emergence of internalising difficulties, due to the potential impact of externalising 

difficulties on the development/maintenance of relationships (Keenan & Wakschlag, 

2000). In line with this notion, the literature suggests that internalising and 

externalising difficulties co-develop (Gilliom & Shaw, 2004) and therefore one might 

argue that the same pattern (typical vs. atypical) of internalising difficulties should be 

expected in preschool children.   

 

1.4 The prevalence of clinically significant internalising and/or externalising 

difficulties in children aged 1-3 years 

Internalising and externalising difficulties which may be considered to fall within 

subclinical/clinical thresholds have been reported in children aged 1-3 years cross 

culturally (Briggs-Gowan et al., 2001; Jenkins, Bax, & Hart, 1980; Koot & Verhulst, 

1991; Lavigne et al., 1996; Newth & Corbett, 1993; Richman, Stevenson, & Graham, 

1975); with reported estimates ranging from 7-35%. These prevalence rates are 

similar to those reported in cross sectional examinations of difficulties in older school 

age children (Egger & Angold, 2004; Skovgaard et al., 2007). Briggs-Gowan and 

colleagues (Briggs-Gowan et al., 2001) examined the prevalence of internalising and 

externalising difficulties in a large representative sample of 1-2 year old children 

(n=1280) in the United States, using the Child Behaviour Checklist for 2-3 year olds 

(CBCL/2-3; Achenbach, 1992) and the difficult child and parent-child dysfunctional 

interaction domains of the Parenting Stress Index (PSI; Abidin, 1990). They reported 

that 6.7% (n=85) and 9.3% (n=119) of 2 year olds scored in the subclinical or clinical 

range of the internalising and externalising subscales of the CBCL respectively. 

Additionally, they reported that 8.6% (n=110) of 1-2 year olds reported high scores on 
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one or both aforementioned domains of the PSI. No demographic differences were 

reported across scores. 

 Similar prevalence estimates were reported in an examination of 211 infants 

aged 17-19 months (Skovgaard et al., 2007) using clinical and standardised 

measurement tools e.g. the Child Behaviour Checklist (CBCL/1.5;Achenbach & 

Rescorla, 2000) and the Infant Toddler Symptom Checklist (ITSCL; Degangi, 

Poisson, Sickel, & Wiener, 1995b). Skovgaard and colleagues (Skovgaard et al., 2007) 

reported that clinically significant difficulties, in accordance with the International 

Classification of Diseases (ICD-10; World Health Organization, 1992) and the 

diagnostic classification Zero to Three (DC 0-3; Zero to Three, 1994), were found in 

16% of  the sample. Difficulties included hyperactivity/inattention, behavioural and 

emotional difficulties. Similarly, Jenkins and colleagues (Jenkins et al., 1980) 

reported that roughly 10% of a London sample of 1-2 year old children had 

internalising and/or externalising difficulties as determined by parent and 

paediatrician reports.  

 van Zeijl and colleagues (Van Zeijl, Mesman, Stolk, et al., 2006) examined the 

occurrence of externalising difficulties in the early preschool years. Externalising 

difficulties were measured in a general population sample of one year old (n=786), 

two year old (n=720) and three year old (n=744) children, using the Child Behaviour 

Checklist/1.5-5. The authors reported that most CBCL items occurred in more than 10% 

of one year olds and over one-third of items occurred in more than 25% of one year 

olds. Additionally, the authors reported significantly lower externalising scores for 

one year olds compared to two and three year old children.  

 Examinations of children within the 2-3 year age range have reported similar 

patterns of prevalence. Richman et al. (1975) examined the prevalence of 
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externalising difficulties in a London sample of 3 year old children (n=705) using the 

Behaviour Screening Questionnaire (BSQ; Richman & Graham, 1971). They reported 

that 7% (n=52) of the sample endorsed items demonstrating moderate to severe 

externalising difficulties whereas 15% (n=106) reported mild difficulties. Boys were 

reported to have higher rates of moderate-severe difficulties than girls however, this 

was not to a significant degree. Similar estimates have been reported cross culturally 

in the literature with Dutch (Koot & Verhulst, 1991) and American (Lavigne et al., 

1996) samples.  

Comparable prevalence rates have been reported in three year old preschoolers 

from different heritages in the UK. Newth & Corbett (1993) examined the prevalence 

of externalising difficulties and other problem behaviours in White and Asian heritage 

children living in Birmingham. They reported that 13.8% of White heritage children 

reported moderate to severe externalising difficulties in comparison to 7.8% of Asian 

heritage children. Given the number of participants in both groups, this does not 

equate to a significant difference in prevalence across groups (n=65 and n=129 

respectively), however a significant difference was found between parent heritage and 

complaints of difficulty managing behaviour. These findings suggest that parent 

heritage may play a role in the perceived management of difficulties and subsequently 

in the help seeking behaviours exhibited. heritage may impact whether support is 

sought and when.   

 Whilst accumulating evidence reports the prevalence of difficulties in children 

aged 1-3 years, epidemiological studies are not without limitation. For example, the 

prevalence literature is complicated by the identification of preschool difficulties 

using two different conceptual approaches, namely categorical and dimensional 

measurement approaches. Both approaches are of relative utility and report similar 
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results, but are not without weakness. For example, categorical approaches do not 

typically consider the frequency, pervasiveness and severity of behaviour and 

dimensional approaches may lack developmentally appropriate anchors/lead to 

normative behaviours being endorsed as symptoms (Keenan & Wakschlag, 2000; 

Moreland & Dumas, 2008). 

 Furthermore, the prevalence of internalising and externalising difficulties are 

most typically measured using parent report measures. Parent report measures of 

internalising and externalising difficulties may be considered problematic as they 

solely rely on the impression of the parent. Firstly, parents arguably have limited 

knowledge of infant development in the context of what differentiates normative 

developmental difficulties from clinically significant ones. Secondly, parents may be 

biased by their own thoughts and assumptions about infant development (Carter, 

Godrey, Marakovitz, & Briggs-Gowan, 2009). Thirdly, in the absence of advanced 

language competencies, parents may be unaware of an infant’s internalising 

difficulties (Edelbrock, Costello, Dulcan, Conover, & Kala, 1986). Fourthly, 

differentiations have been found between parental reports of difficulties  and reports 

given by other caregivers/informants (e.g. Miner & Clarke-Stewart, 2008). Lastly, 

internal processes or other developmental factors may influence parents perceptions 

of normative/challenging child behaviour (Richters, 1992). Increased parental reports 

of childhood difficulties have been associated with maternal depression and anxiety 

(Briggs-Gowan et al., 1996) and organised/secure attachment (Lyons-Ruth et al., 

1997). 

 Despite the limitations of epidemiological studies, the literature consistently 

demonstrates the prevalence of internalising and externalising difficulties in 

community samples of preschool children. The identification of difficulties, using 
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psychometrically robust measurement tools (e.g. the CBCL) provides empirical 

support for the validity and reliability of difficulties identified in this age group 

(Egger & Angold, 2006). There is debate in the literature regarding the significance of 

internalising and externalising difficulties in children aged 1-3 years old. The 

prevalence literature fails to demonstrate the negative implications of difficulties that 

reach clinical thresholds in this age group, that is, it fails to highlight the longevity of 

these difficulties and/or the effects of these difficulties on child outcomes. As such, it 

may be suggested that the measurement of difficulties in this age group is unnecessary. 

However, some researchers suggest that difficulties in the preschool years represent 

indicators of emerging psychopathology and therefore the continuity of internalising 

and externalising difficulties from the preschool years into childhood and adolescence 

is of interest (Campbell, 1995; Carter et al., 2004).  

 

1.5 The continuity of internalising and externalising difficulties  

Following the identification that a small percentage of preschool children aged 1-3 

years old present with internalising and externalising difficulties that fall within the 

subclinical/clinical range, researchers have focused on the continuity/discontinuity of 

these difficulties over time. In  a longitudinal study, Rose, Rose, & Feldman (1989) 

examined the continuity of difficulties in children from 2-5 years old. Parents were 

asked to complete the CBCL when their children were 2,4 and 5 years old. 

Correlational analyses revealed that internalising and externalising scores were highly 

correlated across ages and the authors reported continuity of externalising difficulties 

from age 2 to 5 years. Additionally, early externalising difficulties were found to 

predict internalising scores in later years. Internalising difficulties were only found to 

be stable between 4-5 years old. 
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  Fischer, Rolf, Hasazi, & Cummings (1984) examined the continuity of 

internalising and externalising difficulties from preschool (two years old) through to 

elementary and junior high school (15 years old) using behaviour checklist data. The 

authors reported that preschool externalising difficulties were positively correlated 

with later internalising and externalising difficulties. Internalising difficulties were 

predictive of later internalising symptoms for 2 year old girls and 5 and 6 year old 

boys only. These findings highlight the continuity of externalising difficulties over 

time and the somewhat inconsistent continuity of internalising difficulties. This fact is 

not lost in the literature with the majority of studies focusing on the continuity of 

externalising difficulties only (Bufferd, Dougherty, Carlson, & Klein, 2011; Cicchetti 

& Toth, 1991). 

Continuity at the lower end of the 1-3 year age range has also been established. 

Mathiesen & Sanson (2000) reported a significant stability of externalising difficulties 

from 18 months to 30 months old. It was reported that 37% of children who scored 

above the sample mean for difficulties at 18 months were classified into the same 

problem group at 30 months. van Zeijl and colleagues (Van Zeijl, Mesman, Stolk, et 

al., 2006) reported stability coefficients of externalising difficulties for one year old 

children, ranging from .36-.48. More recently, researchers have been interested in the 

co-development of internalising and externalising difficulties over time. Gilliom & 

Shaw (2004) investigated the co-development of difficulties in a longitudinal analysis 

of preschool boys (n=303) from the age of 2-6 years. They reported a reciprocal 

relationship between internalising and externalising difficulties in that changes in one 

set of difficulties resembled changes in another. Additionally, it was reported that 

high externalising difficulties at age 2 were associated with greater internalising 

difficulties over time.  
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Longitudinal evidence demonstrates the continuity of externalising difficulties 

from the preschool years into childhood (Campbell & Ewing, 1990; Richman, 

Stevenson, & Graham, 1982) and adolescence (McGee et al., 1991; Moffitt, 1990). 

However, the continuity of internalising difficulties appears to demonstrate a more 

inconsistent picture. The use of longitudinal methodology in the examination of 

internalising and externalising difficulties provides compelling evidence that 

difficulties identified in infancy and toddlerhood do not always represent transient 

developmental behaviours, and instead may reflect stable, early indicators of 

emerging difficulties. Additionally, investigation into the co-development of 

difficulties suggests that internalising and externalising difficulties are inter-related 

and that the presence of, for example, externalising difficulties in infancy may 

represent emerging externalising and/or internalising difficulties. As such, the 

continuity literature demonstrates that the identification of difficulties in the preschool 

years, may allow for the identification of difficulties which may warrant early 

intervention, at a time when difficulties may be more receptive to change (Keenan & 

Wakschlag, 2000). 

However, the continuity literature is not without limitation, with some studies 

reporting important methodological flaws. For example, some studies report small 

sample sizes (e.g. Rose et al., 1989) and participant attrition (e.g. McGee et al., 1991). 

Despite this, the literature is consistent in its reports of the persistence of difficulties 

from the preschool years into childhood and in some cases adolescence.  It must be 

noted that despite reports of significant correlation and stability coefficients within the 

literature, discontinuity is still likely to be the norm, with the majority of preschool 

children’s difficulties desisting before reaching school age. Thus, there are likely 

mediating factors which determine the continuity of difficulties over time (Fischer et 
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al., 1984). Few studies have established what, if any, factors likely contribute to the 

stability and/or instability of internalising and externalising difficulties. In a 

longitudinal analysis of a community sample of children (n=921), over 13 years from 

the age of 18 months, family stress and maternal age were found to predict increased 

externalising difficulties (Kjeldsen, Janson, Stoolmiller, Torgersen, & Mathiesen, 

2014). Similarly, Briggs-Gowan et al. (2006) found that, co-occurring problems, high 

family disruption and parenting distress because of child behaviour were related to the 

persistence of internalising and externalising difficulties over a 6-15 month period.   

 

1.6 The effects of internalising and externalising difficulties on cognitive, social 

and emotional development 

When considering the potential effects of internalising and externalising difficulties 

on developmental outcomes, one must consider potential transactional effects (i.e. the 

reciprocal effect on the parent-infant relationship) and the long-term effects of 

difficulties on cognitive, social and emotional development. Difficulties in the 

preschool years may threaten the parent-infant relationship and prevent the 

development of cognitive, social and emotional competencies required for the 

adaptive transition from preschool into the school years (Allen, 2011; Campbell, 

1995).  

1.6.1 Transactional effects 

Transactional models of development (Lewis, 2000; Sameroff & Chandler, 1975; 

Sameroff & Fiese, 2000), describe transactional relationships between the child and 

the environment (parenting and other risk factors) in which they mutually alter each 

other. The child and primary caregiver(s) are postulated to create, modify and change 

behaviour reciprocally (Lewis, 2000). In the context of infant development, the 
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prevalence of internalising and externalising difficulties in children aged 1-3 years 

must be considered in line with its environmental context (Zeanah et al., 1997).  

A key facet of transactional models is that the parent and child continue to influence 

each other over time. Parental behaviours are likely to impact on child behaviour and 

parental behaviour is likely influenced by past and current child behaviours (Eiden, 

Leonard, Hoyle, & Chavez, 2004; Lewis, 2000). For example, parental anxiety during 

the first year of an infant’s life may result in uncertain and inappropriate interactions 

between parent and infant. In response to this inconsistency, an infant may develop 

irregularities in feeding and sleeping patterns which present themselves as 

externalising difficulties. These difficulties may decrease the pleasure a parent 

attributes to their child, which in turn may reduce the amount of time a parent spends 

interacting with their child. Additionally, child behaviour perceived as 

challenging/negative may be met with parental criticism and expressions of stress 

(Hunter & Hemmeter, 2009).  

 From this perspective, exploring the potential impact of internalising 

and externalising difficulties in isolation is reductionist. In an attempt to understand 

the impact of internalising and externalising difficulties inclusively, the impact of 

internalising and externalising difficulties on the development/maintenance of 

relationships with caregivers and peers must be considered (Hunter & Hemmeter, 

2009). Difficulties in infancy may evoke negative emotions and behavioural 

responses in parents. Mills & Rubin (1990) examined parents’ beliefs about 

preschoolers’ displays of aggression and social withdrawal. It was reported that 

aggression evoked negative emotions such as anger, disappointment and 

embarrassment in parents. Parents reported confusion about social withdrawal. These 

findings suggest that the impact of difficulties in infancy should not be considered in 
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isolation and instead should be considered in the context of the maintenance of the 

parent-infant relationship.  

In an exploration of discipline practices in parents of 10-20 month olds, Zahn-

Waxler & Chapman (1982) reported that externalising difficulties such as aggression 

and low impulse control were associated with unhelpful discipline strategies. Infant 

transgressions against people (e.g. pinching, snatching, evoking negative emotional 

responses in others etc.) were linked to psychological forms of discipline such as 

over-exaggerated displays of distress, whereas transgressions against property and 

lapses in impulse control (e.g. temper tantrums, emotional outbursts etc.) were 

associated with power focused discipline strategies such as physical punishment and 

withdrawal of love. These displays of discipline in response to externalising 

difficulties may impact on an infant’s ongoing relationships and attachment. The way 

parents interact with infants lays the foundation for ongoing relationships and thus if 

an infant does not feel cared for, both emotionally and physically, they may develop a 

propensity to mistrust and fear other people (Balbernie, 2002; Golding, 2007). 

The transaction between the child and the environment may also have negative 

personal outcomes. Caretaking adults (e.g. parents, nursery staff) may become 

increasingly frustrated by an infant’s behaviour resulting in high levels of criticism. 

This may lead an infant to perceive relationships as stressful and problematic. 

Additionally, the infant may develop a view of the world as an unsatisfying place 

where they do not fit in and subsequently develop negative thoughts about themselves 

(Hunter & Hemmeter, 2009). Hyperactivity and aggression in infancy and/or 

toddlerhood may result in peers refusing to play with the infant/toddler due to their 

destructiveness, minimising opportunities for the development of social competencies 

(Keenan & Wakschlag, 2000).  The environment provided by primary caregivers and 
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social relationships with peers can have substantial effects on early development and 

therefore good caregiving and socially inclusive environments are preferred 

(Balbernie, 2002). 

 

1.6.2 Long term cognitive, social and emotional outcomes 

Longitudinal research findings demonstrate that internalising and externalising 

difficulties in the preschool years may impede the development of skills which 

influence educational outcomes and attainment (Spira & Fischel, 2005). Washbrook, 

Propper, & Sayal (2013) investigated associations between parent reported 

externalising difficulties at age 3 and educational outcomes at 16 years old. It was 

reported that behavioural difficulties prevalent at age 3, impacted on academic 

attainment, as measured by GCSE results. For boys, hyperactivity/inattention and 

behavioural difficulties were associated with academic attainment.  Similarly, McGee 

et al. (1991) completed a twelve year follow up of children identified as non-

hyperactive and extremely hyperactive from the age of 3 years old. It was reported 

that children identified as extremely hyperactive at age 3 demonstrated poor cognitive 

skills, reading ability and emotion dysregulation at home and school in 

preadolescence and adolescence.  

Olson and colleagues (Olson, Bates, Sandy, & Lanthier, 2000) examined the 

infant-toddler age precursors of children’s later externalising difficulties. It was 

reported that children considered at risk of later difficulties during the school years 

and at age 17, were observed as difficult and resistant from as young as 6 months old. 

In a longitudinal analysis of preschool children, Mesman & Koot (2001) reported that 

preschool internalising and externalising difficulties at age two-three were predictive 

of their DSM-IV counterparts eight years later. Similarly, in a multivariate analysis of 



	 32	

internalising and externalising difficulties in preschoolers aged 12-36 months, Briggs-

Gowan & Carter (2008) reported that high internalising and externalising difficulties 

scores significantly predicted psychiatric problems at school age.  

Whilst none of the above studies allow for causation to be exacted, they 

demonstrate a relationship between internalising and externalising difficulties in the 

preschool years and reduced developmental competencies/educational outcomes, 

highlighting the importance of the infant-toddler period. It is known that once a child 

falls behind normative developmental trajectories the likelihood of ongoing 

developmental difficulties is increased (Leadsom et al., 2013) and thus the 

identification and prevention of internalising and externalising difficulties may be 

warranted. 

 

1.7 Summary of the literature on internalising and externalising difficulties in 

preschool samples 

The literature demonstrates that internalising and externalising difficulties in children 

aged 1-3 years old are of interest for three reasons. Firstly, a small proportion of 

preschool children aged 1-3 years present with internalising and externalising 

difficulties which meet subclinical/clinical thresholds. Secondly, internalising and 

externalising difficulties which present in the first three years of life persist into 

childhood and in some cases adolescence. Thirdly, internalising and externalising 

difficulties in the first three years of life may hinder an infant’s social, emotional and 

cognitive development and threaten parent-infant attachment security. When taken 

together, the literature suggests that internalising and externalising difficulties in 

preschool children may pose potential threats to adaptive infant development. 

Therefore, the literature suggests that there may be clinical utility in the early 
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identification and intervention of difficulties in the preschool years. In line with the 

literature alluding to the importance of difficulties in the preschool years, recent 

government manifestos and health reports/reviews draw attention to the importance of 

the early years.  

 

1.8 Health policy and service provision 

1.8.1 Health policy and strategy 

Health policy and strategy published in the last decade provide support for the 

identification and early intervention of difficulties in preschool children aged 1-3 

years. The National Service Framework For Children, Young people and Maternity 

Services (NSF, 2004), The Allen Review (Allen, 2011) and The 1001 Critical Days 

manifesto (Leadsom et al., 2013) stipulate the importance of the first three years of 

life on an infant’s social, emotional and cognitive development and the importance of 

parent-infant relationships. These publications note that difficulties in this critical 

time period may result in maladaptive variations of normative infant development and 

may be detrimental to the development and/or maintenance of the caregiving 

relationship (Allen, 2011; Leadsom et al., 2013). As such, it is unsurprising that early 

identification and good evidence based interventions are considered advantageous to 

optimal outcomes for children (Allen, 2011; Leadsom et al., 2013). This view is 

supported by the evidence base which demonstrates improvements in externalising 

difficulties and parental mental health following early years parenting groups 

(Parsonage et al., 2014). Early identification and intervention in the preschool years is 

thought to promote the skill development required on the path to school readiness and 

to prevent the manifestation of possible difficulties later on in life (Allen, 2011; 

Leadsom et al., 2013). The Allen Review (Allen, 2011) draws particular attention to 
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the positive economic implications of intervening early at a time where difficulties are 

less entrenched and therefore more responsive to intervention. More recently, The 

Five Year Forward View for Mental Health (Independent Mental Health Task Force, 

2016) and the Next Steps on the NHS Five Year Forward view (NHS England, 2017) 

identify children and young people as a priority group for mental health promotion for 

some of the reasons highlighted above. Improved access to mental health care is 

stipulated and it is suggested that this include greater emphasis on the early 

identification of difficulties and preventative interventions. The importance of 

building on the evidence base for parenting programmes is advocated, a requirement 

of which is to have measurement tools available for the determinant of efficacy.  

1.8.2 Service provision 

National Institute for Health and Care Excellence (NICE) guidelines for the social and 

emotional well-being of vulnerable children under 5 years (NICE, 2012), reflects a 

universal service strategy in which all professionals (e.g. health visitors, psychologists, 

early years practitioners, GPs etc.) are responsible for the social and emotional well-

being of vulnerable children under 5. In line with these guidelines, early years service 

provision is situated across primary care, secondary care, health and social care 

settings (Division of Clinical Psychology, 2015; Parsonage et al., 2014).  

Child and adolescent mental health services (CAMHS) represent specialist 

mental health services for children aged 0-18 years old (Division of Clinical 

Psychology, 2015). Historically, interventions targeting children in 

infancy/toddlerhood were not seen as urgent and therefore deemed a low clinical 

priority (Pollock & Horrocks, 2010; YoungMinds, 2004). Due to a motivation to 

maintain short waiting lists and meet service level targets, referrals for children in 

infancy/toddlerhood may have been easily rejected due to little apparent symptoms 
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(YoungMinds, 2004). However, since attention was drawn to the importance of the 

first few years of life and early intervention in the National Service Framework for 

Children, Young people and Maternity Services (NSF, 2004), early years service 

provision promoting parent-infant relationships and early interventions is on the rise 

(Pollock & Horrocks, 2010).  

 Early infant mental health interventions put emphasis on two approaches; 

prevention and treatment. The first aims to target parent-infant dyads identified as at 

possible risk of later difficulties and/or provide universal programmes to support child 

development, whereas the second aims to work with referred cases where clinical 

difficulties have already been identified (Balbernie, 2002). What these approaches 

have in common is a requirement to identify children with varying levels of need. 

There is consensus amongst clinical psychologists that good psychological service 

provision for children should involve an assessment, formulation and intervention 

process (Division of Clinical Psychology, 2015). Thus, prior to the delivery of any 

infant mental health intervention, a multi-modal assessment approach geared towards 

developing a comprehensive understanding of a child’s difficulties is necessary 

(Division of Clinical Psychology, 2015). A multi-modal assessment approach may 

include the completion of a clinical interview, the use of well validated assessment 

tools and the completion of clinical observations. Well-validated assessment tools 

available for use in preschoolers aged 1-3 years is of particular interest here, given the 

importance of the first three years of life (as highlighted above) and the internalising 

and externalising difficulties literature relating to 1-3 year olds.  
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1.9 The assessment of internalising and externalising difficulties in preschool 

children aged 1-3 years 

Challenges inherent in undertaking assessment in preschool children and the 

risk of pathologising transient developmentally normative behaviour, has historically 

prevented the development and validation of assessment tools for use in children 

under 4 years old (Carter et al., 2004; Emde, 2001). As such, widely used and well-

validated assessment tools were initially centred around internalising and 

externalising difficulties observed in children navigating childhood through to 

adolescence. For example, the Child Behaviour Checklist (Achenbach & Rescorla, 

2001), the Strengths and Difficulties Questionnaire (SDQ; Goodman, 1997) and the 

Parental account of Childhood Symptoms (PACS; (Taylor, Sandberg, & Thorley, 

1991) to name a few.  

However, it is now somewhat accepted that the identification of difficulties in 

the early years is not an attempt to pathologise infantile behaviour through 

exploration for diagnostic classification, but rather an attempt to facilitate the 

implementation of therapeutic interventions geared towards minimising distress and 

promoting the caregiving relationship (Emde, Bingham, & Harmon, 1993). As such, 

the benefits of conducting assessments in infancy are thought to outweigh the 

potential costs (Carr, 2006). From the perspective of transactional models, 

pathologising infantile behaviour is prevented through a reluctance to attribute 

causation of difficulties. Difficulties are not considered fixed characteristics inherent 

in young children, instead difficulties are thought to reflect maladaptive transactional 

processes between the child and the environment (Sameroff & Chandler, 1975).  

In line with advancements in understanding, assessment in infancy is now more 

widely accepted. Assessment in infancy is considered fundamentally distinct from 
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assessment in other age groups due to the rapidly shifting course of development in 

the early years. Behaviours that may be considered clinically significant in school age 

children, may represent manifestations of normal development when observed in 

younger children (Carter et al., 2004; Gleason & Zeanah, 2005). As such, when 

conducting assessments in very young children, clinicians and researchers are advised 

to include multiple approaches when learning about a child’s behaviour and 

development. In order to maximise thought regarding the child’s developmental stage, 

environmental and relationship factors and parental perceptions of the child (Gleason 

& Zeanah, 2005).  

When a measure is developed or adapted for use in preschool samples, the 

psychometric properties of the new measure, that is, the reliability and validity of the 

measure, need to be established. Measurement tools should report good psychometric 

properties prior to their use in the measurement of difficulties in clinical and research 

settings and therefore reliability and validity will be operationalised prior to a 

consideration of measurement tools available for use in the identification of 

internalising and externalising difficulties.  

 

1.9.1 Establishing the psychometric properties of a measurement tool 

1.9.1.1 Validity 

A measurement tool is considered valid if it measures what it intends to measure, that 

is, if it successfully measures the construct that it proposes to (Carmines & Zeller, 

1979). There are four different types of validity, relevant to the validation of 

measurement tools in the social sciences, these are; content validity, concurrent 

validity, predictive validity, and construct validity (Carmines & Zeller, 1979; 
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Cronbach & Meehl, 1955). Each type of validity considers the extent to which a 

measurement tool measures the construct that it proposes to, but differentiation can be 

found in the ways in which they do this.  

 Content validity concerns the degree to which the individual items, which 

make up a measurement tool, apply to the construct being measured. A measurement 

tool would be thought to have poor content validity if it failed to measure concepts 

considered pertinent to a construct (Carmines & Zeller, 1979; Cronbach & Meehl, 

1955). To prevent poor content validity, a thorough literature search of the measured 

construct may be undertaken and scale development may include piloting and 

consultation with experts in the field of study (Carmines & Zeller, 1979; Polit & Beck, 

2006). Concurrent validity and predictive validity are both types of criterion validity, 

which are concerned with the degree to which a measurement tool is associated with 

external criteria or a ‘gold standard’ measure, with which it is expected to relate to. 

Concurrent validity is concerned with how well a measure relates to a gold standard 

measure, which is known to measure a construct in a reliable and valid way. 

Concurrent validity may be of interest if a measure is suggested as a possible 

alternative to another (Carmines & Zeller, 1979; Cronbach & Meehl, 1955). 

Predictive validity is concerned with how well a measure is able to predict future 

characteristics/behaviours (Carmines & Zeller, 1979). Lastly, construct validity is 

concerned with the degree to which a measurement tool is related to other variables as 

theory predicts (Carmines & Zeller, 1979). 

1.9.1.2 Reliability 

There are three main types of reliability which may be of interest when exploring the 

reliability of measurement tools, namely internal consistency, test-retest reliability 

and inter-rater reliability. Estimations of internal consistency refer to the extent to 
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which the individual items of a measurement tool mutually measure the same 

construct. When the individual items of a measurement tool are summed to determine  

a total difficulties/competencies score, the internal consistency of the tool may 

determine whether a researcher/clinician is able to make inferences about the total 

score, as a summation of all items (Henson, 2001). Internal consistency can be 

measured from a single time point administration and there may be considered 

advantageous over other types of reliability (Carmines & Zeller, 1979). The most 

popular estimation of internal consistency is Cronbach’s alpha statistic. 

 Test-retest reliability refers to a method in which a measurement tool is given 

to the same sample at two different time points and the relationship between scores 

obtained examined. If a tool measures a construct that is not thought to fluctuate 

largely over time, a strong association between scores at different time points is to be 

expected (Carmines & Zeller, 1979). Interrater reliability refers to the consistency in 

the ratings specified by multiple raters. Interrater reliability is concerned with the 

likeness of ratings provided (LeBreton & Senter, 2008), if a measure is found to have 

good interrater reliability a strong correlation is found between rater’s ratings of 

behaviour/characteristics. Test-retest and interrater reliability cannot be used in all 

situations as they are dependent on research design and availability. For example, it is 

impossible to determine test-retest reliability if research is cross-sectional in design 

and interrater reliability cannot be assessed for self-administered tools (Carmines & 

Zeller, 1979; Streiner, 2003).  
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1.9.2 Measures available for use in the measurement of internalising and 

externalising difficulties in children aged 1-3 years. 

Parent screening and surveillance tools, standardised questionnaires and semi-

structured interviews are a few of the measurement tools suggested for use in 

preschool samples (Carter, Goday, Marakovitz, & Briggs-Gowan, 2011). In 

consideration of these guidelines, a number of measurement tools have been 

developed or undergone a downward extension to facilitate the assessment of 

difficulties and/or competencies in preschool children (Achenbach & Rescorla, 2000; 

Carter & Briggs-Gowan, 2000; R. Goodman, 1997; Mouton-Simien, McCain, & 

Kelley, 1997; Squires, Bricker, & Twombly, 2002). Several instruments originally 

developed for the assessment of internalising and/or externalising difficulties in 

children have undergone a downward extension to allow for the measurement of 

difficulties in very young preschool children.  

An overview of popular measurement tools available for use in the assessment 

of internalising and/or externalising difficulties in the preschool age of interest (1-3 

years) is presented in Table 1. All of the measures shown in Table 1 are 

psychometrically robust (Szaniecki & Barnes, 2016) and utilise different 

methodological approaches (e.g. questionnaires, checklists and semi-structured 

interviews). These measures have relative strengths but also have limitations which 

may make them less than ideal for use in clinical and/or research settings. For 

example, the Brief Infant-Toddler Social Emotional Assessment (BITSEA; Briggs-

Gowan, Carter, Irwin, Wachtel, & Cicchetti, 2004) is copyrighted and therefore costly 

if used routinely in clinical practice. The Preschool Age Psychiatric Assessment 

(PAPA; Egger & Angold, 2004) is not available for use in one year old children. The 

Toddler Behaviour Screening Inventory (TBSI; Mouton-Simien et al., 1997) fails to 
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address the positive characteristics of a child and therefore may have limited 

acceptability to parents. A screening tool which does not include positive 

characteristics may serve to stigmatise preschool difficulties and subsequently, 

influence parent report.  
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Table 1. A summary of the most promising instruments available for use in preschool children aged 1-3 years.  

 Toddler 
Behaviour 
Screening 

Inventory (TBSI) 
 

(Mouton-Simien 
et al., 1997) 

Brief Infant – Toddler 
Social Emotional 

Assessment (BITSEA) 
 

(Briggs-Gowan et al., 
2004) 

Ages & Stages 
Questionnaire – 

Social-
Emotional 
(ASQ-SE) 

 
(Squires et al., 

2002) 

Preschool Age Psychiatric 
Assessment (PAPA) 

 
 

(Egger & Angold, 2004) 

Infant Toddler Symptom 
Checklist (ITSC) 

 
(Degangi, Poisson, Sickel, 

& Wiener, 1995a) 

Brigance Infant and 
Toddler Screen-II 

(BITS) 
 
 

(Brigance & Glascoe, 
2002) 

Age range 12-42 months 12-36 months 3-60 months 2-5 years 7-30 months 0-11 & 12-23 months 
Type of 

instrument 
Questionnaire Questionnaire (can be 

administered as an 
interview) 

Questionnaire Structured interview Checklist Versions for 
professional 

observation and parent 
interview/self-report 

Respondent Parent or 
caregiver 

Parent or caregiver Parent or 
caregiver 

Parent or caregiver Parent or caregiver Parent or caregiver 

Number of 
items 

40 42 19-35 per age 
interval 

15 diagnostic modules 58 81-85 

Administratio
n time 

Not reported 10-15 mins 10-15 mins 1½ -2 hours 10-20 mins 20 mins 

Skills/Domain
s assessed 

Problem 
behaviours, 
regulatory, 

frequency of 
symptoms and 

maternal 
perception 

Problem behaviours 
(impulsivity, 

aggression, defiance, 
depression etc.) and 

competencies 

Social-
emotional 
problems, 
behaviour 

problems and 
social 

competencies 

DC: 0-3 symptoms and 
diagnoses: brief 

developmental assessment 
family 

Emotional-behavioural 
problems and regulatory 

disorders 

Several developmental 
domains and skills, 

including socio-
emotional items, self 

help and language 

How items are 
scored 

3 point scale 3 point scale 3 point scale Produces diagnosis and 
incapacity scores 

3 point scale Up to 15 skills are 
scored per 

developmental area 
Strengths/ 

Weaknesses 
Developmentally 

appropriate 
Does not address 

positive 
characteristics/co

mpetencies 

Brief 
Sensitive to autistic 
spectrum disorders 

Costly as copyrighted 

Further 
validation 

needed 

1-2 weeks classroom 
training and 1-2 weeks 

practice required 
Scoring is through 

computerised algorithms 
Certification required prior 

to use in the field  

Comes with different 
versions for different age 
groups for diagnostic and 

screening purposes 
Normative sample mainly 

white middle class children 

Brief 
Flexible 

Time needed to 
familiarise self with 

manual/material 

(Carter et al., 2004; Szaniecki & Barnes, 2016) 
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Three measures of internalising and/or externalising difficulties in preschool 

children, namely the Child Behaviour Checklist (Achenbach & Rescorla, 2001), the 

Strengths and Difficulties Questionnaire (SDQ; Goodman, 1997) and the Parental 

account of Childhood Symptoms (PACS; Taylor et al., 1991), will be discussed in 

more detail. The CBCL was revised to include developmentally appropriate items for 

children ranging from 1.5-5 years (CBCL/1.5-5; Achenbach & Rescorla, 2000). The 

CBCL/1.5-5 represents a comprehensive 99 item parent report checklist which 

assesses social-emotional and behavioural difficulties across three domains; 

internalising, externalising and total problems. Parents are asked to rate items along a 

three point scale from not true to very true/often true. Likewise, a downward 

extension was applied to the Strengths & Difficulties Questionnaire (SDQ; Goodman, 

1997) (see www.sdqinfo.com). The SDQ for parents/caregivers of 2-4 year olds 

represents a brief 25 item screening tool with items consisting of positive and 

negative child characteristics. Parents/caregivers are required to mark items on a three 

point scale from ‘not true’ to ‘certainly true’. 

A growing body of research serves to support the reliability and validity of the 

CBCL/1.5-5 and SDQ in the assessment of internalising and externalising difficulties 

in children within the 1-3 year age range. The CBCL/1.5-5 was initially validated by 

Achenbach & Rescorla (2000) using a sample of children involved in their National 

health survey and children assessed in mental health, preschool and educational 

settings. The CBCL was found to report good eight day test-retest reliability (r=.85) 

and cross informant agreement (r=.61). Since this time, the CBCL has been validated 

cross-culturally (Ivanova et al., 2010; Tan, Dedrick, & Marfo, 2007) and for use in 

different client groups (Pandolfi, Magyar, & Dill, 2009). The CBCL has been found 

to successfully discriminate between clinical and control groups (Achenbach & 
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Rescorla, 2000; Ha, Kim, Song, Kwak, & Eom, 2011). Interestingly, a recent 

examination of the CBCL/1.5-5 in a general population sample of 12, 24 and 36 

months olds, revealed that the CBCL can be used in the measurement of externalising 

difficulties in 1 year old children, in a reliable and valid way (Van Zeijl, Mesman, 

Stolk, et al., 2006). The psychometric properties of the CBCL/1.5-5 make it the gold 

standard checklist for the measurement of internalising and externalising difficulties 

in preschool children.   

The reliability and validity of the preschool SDQ has also been extensively 

researched cross culturally  (Du, Kou, & Coghill, 2008; Ezpeleta, Granero, de la Osa, 

Penelo, & Domènech, 2013; Klein, Otto, Fuchs, Zenger, & von Klitzing, 2013; Sim et 

al., 2015; Theunissen, Vogels, de Wolff, & Reijneveld, 2013). D’Souza and 

colleagues (D’Souza et al., 2016) examined the psychometric properties of the 

preschool SDQ in a large sample of two year old children (n=5481) in New Zealand. 

A modified five-factor model fit and good internal consistency for four out of five 

SDQ subscales was reported. Croft and colleagues (2015) examined the validity of the 

preschool SDQ by following up a sample of preschool children at 3, 5 and 7 years old. 

Confirmatory factor analysis supported a five-factor model fit and internal 

consistency of subscales ranged from w=.66 to w=.83. Similarly, in an examination of 

the SDQ in a German preschool sample aged between 3 and 5 years of age, Klein et al. 

( 2013) confirmed a five-factor model fit and the internal consistency of SDQ 

subscales ranged from .58-.79. 

From the literature, the CBCL/1.5-5 and the SDQ for parents/caregiver of 2-4 

year olds represent valid and reliable measurement tools available for use in the 

assessment of internalising and externalising difficulties in children aged 12 months 

old and above and 24 months old and above respectively. Both measures demonstrate 



	 45	

relative strengths (R. Goodman & Scott, 1999) and demonstrate an ability to 

downward extend measurement tools for use in the assessment of preschool 

difficulties in a reliable and valid way. However multiple methodological limitations 

surround the use of these instruments in the measurement of difficulties in children 

aged 1-2 years. These limitations do not serve to disqualify the valid measurement of 

internalising and externalising difficulties but it is important to note that each 

instrument is somewhat influenced by them. Firstly, the CBCL/1.5-5 and the SDQ 

represent parental report measures and are therefore open to reporting bias (Carter et 

al., 2004). Ratings obtained from parental report are arguably influenced by parental 

expectations, parental understanding of age-appropriate behaviours, and parental 

perceptions about what constitutes normal/abnormal preschool behaviour (Chen & 

Taylor, 2006). For example, parental reports of externalising behaviour may be biased 

by gender specific views of what problematic externalising behaviours look like in 

male and female infants (Sonuga-Barke et al., 1994). The literature suggests that 

parental bias may play a role in reporting behaviour. For example, parents’ 

interpretations of children’s behaviour have been found to be positively biased in 

younger samples (Dix, Ruble, Grusec, & Nixon, 1986) and parent-infant attachment 

configuration may influence parental report (Goldberg et al., 1995). Furthermore, 

parent report measures are limited by a parent’s interpretation of written questions 

(Taylor et al., 1991). 

Secondly, the CBCL/1.5-5 is an exhaustive checklist which only measures 

problem behaviours (Carter et al., 2004). This limitation may impact on the 

acceptability and use of the CBCL/1.5-5 in clinical and research settings, over brief 

measures with similar discriminant validity and sensitivity (e.g. the SDQ) (R. 

Goodman & Scott, 1999; Warnick, Weersing, Scahill, & Woolston, 2009). This 
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notion is supported by a previous comparison of the SDQ and the CBCL in an older 

sample of 4-7 year olds. Goodman & Scott (1999) found that the majority of a sample 

of low risk mothers preferred the SDQ over the CBCL. The authors concluded that 

the SDQ and CBCL both have strengths but the SDQ may have superiority in 

clinical/research settings where participation/engagement may be influenced by the 

length and partiality of a questionnaire. Additionally, the SDQ is available at no cost 

making it a more cost effective measurement tool (Warnick et al., 2009). 

 Thirdly, checklist measures, such as the SDQ and CBCL, do not include enough 

information about symptom specificity (e.g. frequency, onset and duration) to allow 

for a comprehensive understanding of difficulties (Egger & Angold, 2006). Lastly, the 

psychometric properties of the SDQ in children in the one-two year age range is 

relatively unknown. To the authors knowledge there is only one study which has 

explored the psychometric properties of the SDQ in two year old children. However, 

this study involved an examination of a sample of preschool children in New Zealand, 

a sample qualitatively different from the UK. The psychometric properties of the SDQ 

are reported to vary across diverse groups and therefore the psychometric properties 

of the SDQ in a UK sample of two year old children is of interest (D’Souza et al., 

2016; Stone, Otten, Engels, Vermulst, & Janssens, 2010). Additionally, the SDQ is 

not validated for use in one year old children. Given the reported prevalence and 

continuity of difficulties from the age of one (Briggs-Gowan et al., 2001; Carter, 

Briggs-Gowan, Jones, & Little, 2003; Tremblay et al., 1999; Van Zeijl, Mesman, 

Stolk, et al., 2006), this may be considered an oversight and represents a research 

consideration. The SDQ is used routinely in clinical and research settings to assess 

difficulties in school age children (Warnick et al., 2009) and thus the validation of the 
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SDQ in a UK sample of 1-2 year old children may facilitate the measurement of 

difficulties across time points/developmental stages. 

Despite the growing interest in assessment in preschool children and the 

continuity literature which elucidates the significance of externalising difficulties, 

relative to internalising difficulties, in the early years, there are few readily available 

measurement tools which allow for a detailed exploration of externalising difficulties 

in preschool children (see Table 1). Semi-structured interview methodology allows 

clinicians and researchers, alike, to gain a more comprehensive understanding of 

difficulties observed in children aged 1-3  years and provides an appropriate format 

for the discussion of what parents may deem as sensitive topics (Carter et al., 2011; 

Miles & Gilbert, 2005). Semi-structured interview methodology is advantageous as it 

can counteract parental reporting biases. Interview methodology allows researchers to 

surpass the limitations of parental report measures as it allows for clarification of 

expression and allows for the elicitation of specific examples of potential difficulties 

(Carter et al., 2011; Gleason & Zeanah, 2005; Miles & Gilbert, 2005). As such, 

interview methodology may increase the likelihood of an accurate interpretation of 

questions and allow for a more accurate distinction between clinically significant 

difficulties and normative developmental behaviours (Bufferd et al., 2011). 

In older children, the Parental Account of Childhood Symptoms (PACS; Taylor et 

al., 1991) is an example of a semi-structured interview assessment of internalising and 

externalising difficulties. The PACS represents a standardised semi-structured 

interview which aims to provide a detailed account of behaviours observed inside and 

outside of the home. Parents are asked to give descriptions of their child’s behaviour 

and a trained interviewer elicits details about externalising difficulties in a range of 

settings. Subsequently, the interviewer uses their clinical judgement to rate the 
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frequency and severity of difficulties (Taylor et al., 1991; Taylor, Schachar, Thorley, 

& Wieselberg, 1986). The 44 item PACS interviews enquires about behaviours 

related to hyperactivity (attention span, restlessness, fidgetiness and activity level), 

conduct/defiance (temper tantrums, lying, stealing, defiance, disobedience, truanting 

and destructiveness) and emotional disorders (misery, worry, fears, obsessionality and 

hypochondriasis). The PACS reports good internal consistency of behaviour scales 

(Cronbach’s alpha value of .89 for hyperactivity and .87 for defiance/conduct), 

factorial validity, and minimises the effects of reporting bias (Taylor et al., 1986).  

In line with previous measurement tools (e.g. the CBCL and SDQ), researchers 

have made adaptations to the PACS in order to facilitate its use in preschool samples 

aged three years old and above, for research purposes. For example, in an 

examination of behaviour problems and intellectual attainment in a sample of three 

year old children, Sonuga-Barke and colleagues (Sonuga-Barke et al., 1994) used the 

hyperactivity and conduct problems subscales of the PACS to measure levels of 

behaviour. The authors used a principal component factor analysis of parental reports 

of activity, attentiveness, disruptive behaviours and aggression. Externalising 

difficulties reported infrequently amongst the children in the study (e.g. stealing, 

destructive episodes and problems at bedtime), were determined to threaten the 

reliability of the PACS, when used in three year olds, and thus were removed prior to 

analysis. The authors reported a two factor structure for this revision of the PACS, 

namely a hyperactivity factor and a conduct problems factor. The use of the PACS in 

this way was attributed to its advantage of being less susceptible to bias regarding 

what constitutes problematic behaviour, compared to screening questionnaires 

(Sonuga-Barke et al., 1994). 
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Since that time, the PACS has been used as an outcome measure of treatment 

effectiveness and/or a measurement tool in preschool samples of children (3-6.5 years) 

with preschool attention deficit hyperactivity symptoms (Sonuga-Barke, Dalen, & 

Remington, 2003; Sonuga-Barke, Daley, & Thompson, 2002; Thompson et al., 2009). 

However, the authors are unclear as to whether the PACS used in the study reflects 

the empirically driven modification of the PACS by Sonuga-Barke and colleagues 

(Sonuga-Barke et al., 1994) or the PACS in its original form. To the authors 

knowledge, no researchers have attempted to adapt the empirically modified version 

of the PACS, otherwise termed the Preschool Parental Account of Childhood 

Symptoms (PPACS), for use in a preschool sample of 1-3 year olds nor reported on 

its psychometric properties. This is an area of interest given the PACS’ focus on 

externalising difficulties and the importance of externalising difficulties in the first 

three years, as outlined in this review. Additionally, the PACS may serve as an 

advantageous assessment tool if/when clinicians or researchers require a detailed 

understanding of difficulties, which cannot be obtained through the use of parental 

self-report measures.   

 

1.10 Conclusion 

The literature demonstrates that internalising and externalising difficulties that meet 

subclinical and clinical thresholds are prevalent in children aged 1-3 years old. In 

some cases, these difficulties have been found to continue into middle childhood and 

adolescence. The prevalence of difficulties in the preschool years may negatively 

affect the parent-infant relationship and may have negative implications for a child’s 

cognitive, emotional, behavioural and social development. As such, the first three 

years of life is identified as a critical period in which optimal environments are sought. 
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Early/preventative interventions for preschool children are suggested due to the 

emerging nature of difficulties and the potential advantages of introducing 

interventions at a time when emotion regulation and behavioural competencies are 

still being developed. The identification of difficulties in preschool children is 

supported by the availability of validated measurement tools for use in this age group. 

Whilst there are several popular psychometrically robust measurement tools available 

for use in this age group, they are not without practical limitations which may make 

them unattractive in some clinical and research settings. An investigation of the 

psychometric properties of two measurement tools, which have advantageous 

methodological characteristics, may circumvent some of these limitations and have 

implications for the measurement of internalising and externalising difficulties in 

preschool children aged 1-3 years.  

 

1.11 The present study 

The present study aimed to address the need for appropriate and validated assessment 

tools in the measurement of internalising and externalising difficulties in the infant-

toddler period. The study aimed to determine whether internalising and externalising 

difficulties in preschool children, aged 1-3 years, could be measured in a reliable and 

valid way using parent self-report and semi-structured interview methodology. The 

present study was novel in its attempt to validate the preschool SDQ in a UK sample 

of preschoolers aged 12-30 months and in its exploration of the psychometric 

properties of a newly adapted version of the PPACS in a preschool sample of children 

aged 1-3 years. The decision was made to establish the psychometric properties of the 

SDQ and the PPACS-A in young preschool children, due to the strengths offered by 

the different methodological approaches, the psychometric properties reported in 
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older preschool samples and the utility of these measures in older children in both 

clinical and research settings. The research objectives designed to fulfil the study aims 

were to: 1) confirm/determine the factor structure of the SDQ in 12-30 month olds 

and the adapted PPACS in 1-3 year olds; 2) to determine the internal consistency of 

the SDQ and the adapted PPACS; and 3) to determine the concurrent validity of the 

SDQ and the adapted PPACS with the CBCL/1.5-5.  

The present study was broken down into two studies. Study one involved an 

investigation of the psychometric properties of the preschool SDQ in a community 

sample of 12-30 month olds using confirmatory factor analysis. It was hypothesised 

that a five factor first order and five factor second order model fit would be confirmed, 

based on previous findings in slightly older preschool children. Study 2 involved an 

investigation of the psychometric properties of an adapted version of the PPACS in a 

high risk sample of 1-3 year old children who reported an increased level of 

externalising difficulties on the SDQ. The PPACS was adapted for use in the Healthy 

Start, Happy Start study, a National Institute of Health Research funded randomised 

controlled trial aimed at investigating the effectiveness of a brief video-feedback 

parenting intervention designed to prevent enduring externalising difficulties in young 

children aged 1-3 years. The factor structure of the adapted PPACs was explored 

using exploratory factor analysis. No hypotheses were generated regarding the factor 

structure of the adapted PPACS due to the exploratory nature of the analyses.  The 

concurrent validity of the preschool SDQ and the adapted PPACS was established by 

examining whether the SDQ and adapted PPACS correlated with a gold standard 

measurement tool, the CBCL/1.5-5. It was hypothesised that higher scores on the 

CBCL would be associated with higher scores on the SDQ and the adapted PPACS.  
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2 Method 

2.1 Overview 

The present study used data collected as part of the Healthy Start, Happy Start (HSHS) 

randomised controlled trial. The study used a cross sectional design, as it aimed to 

establish the psychometric properties of two measures of internalising and/or 

externalising difficulties in a sample of preschool children aged 1-3 years. The work 

comprised two studies, examining the psychometric properties of a screening parent-

report questionnaire and a semi-structured interview. Study one involved defining 

bandings for normative, marginal and atypical ranges across the SDQ subscales in a 

community sample of 12-30 month old infants (n=1112). Then, the factor structure of 

the SDQ for parents/carers of 2-4 year olds was confirmed. Lastly, reliability was 

determined through the measurement of the questionnaire’s internal consistency. 

Study two involved an exploration of the factor structure of the PPACS-A in a sample 

of parents of children aged 1-3 years, who reported high levels of externalising 

difficulties (n=143). Then, the reliability of the measure was established by measuring 

its internal consistency. Lastly, the concurrent validity of the SDQ and PPACS-A 

with an established scale, namely the Child Behaviour Checklist (CBCL/1.5-5; 

Achenbach & Rescorla, 2000), was determined.  

 

2.2 Setting 

The study took place in the broader context of the HSHS trial. HSHS (Ramchandani 

et al., submitted) is a randomised controlled trial which aims to investigate the 

effectiveness of a brief video-feedback intervention, designed for parents of preschool 

children aged 1-3 years considered at risk of behavioural difficulties. At the screening 

stage of recruitment, parents were recruited through health visitors, GP surgeries, 
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children’s centres, Child & Adolescent Mental Health services and Perinatal and 

Infant Mental Health services across North London, East London, Oxfordshire and 

Cambridgeshire & Peterborough NHS Trusts. At each study site, parents were 

informed that the research team was interested in understanding child development 

and behaviour in children aged 1-3 years and were invited to complete a measure of 

child behaviour (the SDQ) by professionals involved in the HSHS study. Parents were 

given a screening pack which included an invitation letter, an information sheet, a 

consent form regarding participation in the screening phase, a basic demographic 

questionnaire, the SDQ and a freepost envelope (see Appendix 1).  

Parents were given an opportunity to complete the screening pack 

immediately and return its contents to the research team/other clinicians, to take the 

pack home and return it using the freepost envelope enclosed, or complete the forms 

electronically via the HSHS website. Following completion of the screening pack, 

participants were followed up by a HSHS research assistant based on SDQ population 

norms. Population norms were identified based on a two year old preschool sample 

through personal correspondence with Robert Goodman (2015). Participants who 

scored within the top 20% of population norms for externalising difficulties were 

contacted by a HSHS research assistant by telephone. During the telephone call, 

eligibility for the full HSHS trial was assessed and if eligible, participants were 

invited to participate in the full study. If verbal consent was obtained, a baseline 

assessment was arranged with a member of the HSHS research team at the 

participant’s home. During the baseline assessment eligibility for the trial was 

confirmed and written consent for the full trial obtained.  

Parents were included in the full HSHS trial if; the parent(s) were aged 18 

years or above and had a child aged 12-36months who scored within the top 20% of 
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population norms for externalising difficulties on the SDQ and provided written 

informed consent. Parents whose children scored in the top 20% of population norms 

for externalising difficulties on the SDQ and were eligible, were invited to progress 

into the intervention phase. Parents were excluded if; their child had severe sensory 

impairment, a learning disability or neurodevelopmental disorder, the parent had 

insufficient English language to complete questionnaire assessments, their child had 

another sibling participating in the trial, the family were participating in active family 

court proceedings and/or if the parent/carer was participating in another closely 

related research trial or were receiving another video-feedback intervention.  

Parents who progressed into the intervention phase were randomised into one 

of two groups; a Video-feedback intervention to Promote Positive Parenting and 

Sensitive Discipline (VIPP-SD; Juffer, Bakermans-Kranenburg, & Van IJzendoorn, in 

press, 2015; Van Zeijl, Mesman, Van IJzendoorn, et al., 2006) and a control group 

receiving treatment as usual. VIPP-SD is a manualised parent-infant intervention 

which aims to improve parental sensitivity and sensitive discipline. Parents in the 

VIPP-SD group were offered 6 home visits by trained VIPP intervenors (Juffer et al., 

in press), which consisted of four core sessions aimed at improving the identification 

of an infant’s attachment and exploratory behaviours, parental sensitivity and 

sensitive management of challenging behaviour and two booster sessions where key 

messages from previous sessions were reinforced. Treatment as usual refers to a range 

of local early years service provision e.g. health visitor services, parenting support 

services and GP appointments.  

Members of the research team visit HSHS families at baseline (prior to 

randomisation), 5 months and 24 months’ post randomisation to complete a range of 

assessment measures. HSHS data collection focuses on various parent focused, child 
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focused and parent-child focused domains. A variety of primary and secondary 

outcome measures are used in the trial. The CBCL 1.5-5/5(Achenbach & Rescorla, 

2001), SDQ and the PPACS-A interview were used to assess child behaviour.  The 7-

item Generalized Anxiety Disorder Scale (GAD-7; Spitzer, Kroenke, Williams, & 

Löwe, 2006), the Patient Health Questionnaire-9 (PHQ-9; Kroencke, Spitzer, & 

Williams, 2001), the Parenting Scale (Arnold, O’Leary, Wolff, & Acker, 1993) and 

the Revised Dyadic Adjustment Scale (Spanier, 1976) are used to assess parent 

functioning and parenting behaviours. The researcher’s involvement in the HSHS trial 

and the present study were as follows. The researcher completed the training required 

to become an accredited VIPP-SD intervenor and delivered the trial intervention to 

several families in line with the trial protocol. Research duties included involvement 

in baseline and follow up assessments, engagement in recruitment drives, double 

scoring where appropriate and attendance at trial meetings.  

2.2.1 Ethical considerations 

Ethical approval for the HSHS trial was approved by the Riverside Research Ethics 

Committee (see Appendix 2). To monitor risk, a risk management protocol was 

employed whereby any indications of distress, mental health difficulties and/or 

safeguarding concerns were discussed with senior clinicians within the research team. 

Where appropriate contact was made with healthcare/social care provisions. 

Participants were given an information sheet and consent form which detailed the 

potential risks/distress associated with measure completion and taking part in the 

study (see Appendix 3). Participants were given information after each assessment 

which detailed local activities and support services which could be accessed in the 

community. Consent was obtained to inform participants’ GP and health visitor of 

their involvement in the study.  
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Procedures for protecting the anonymity of research participants were 

employed in the study. All participants were given a unique participant number to 

anonymise study documents. Participant number and corresponding name and contact 

details were stored securely on a password protected database which could only be 

accessed by certain members of the research team. All participant data will be stored 

securely for 10 years after the HSHS trial has finished, as per Imperial College policy. 

All information was treated confidentially with the exception of information that 

highlighted a risk or safeguarding concern.  

 

2.3 The present study 

Data presented here were collected during the initial screening stage and at baseline 

home visits of the HSHS trial. Ethical approval for the present study was obtained 

from Royal Holloway University of London Ethics Committee (See Appendix 2). 

2.3.1 Study one: inclusion criteria and sample profile 

 Study one data were taken from the screening stage; parents were included if infant 

age was reported as between 12-30 months old and no more than three item scores 

were missing from the SDQ. 94% of parents were included resulting in a final sample 

size of 1112. Of the 1112 parents included in the study, 912 (82%) returned the SDQ 

at site, 54 (4.9%) by post and 144 (12.9%) completed the SDQ online. The mean age 

of parents was 34 years old (SD=6.05) and 690 (62.1%) of completers were mothers, 

92 (8.3%) fathers and 4 (.4%) identified themselves as other caregivers (e.g. adoptive 

parents/step parents).  

Regarding education, 295 (26.5%) had a postgraduate qualification, 190 

(17.1%) had an undergraduate qualification, 188 (16.9%) were educated until college 

and 78 (7%) were educated until 16 or below. In terms of ethnicity, 500 (45%) parents 
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identified themselves as a White subgroup, 128 (11.5%) as an Asian subgroup, 68 

(6.1%) as a Black subgroup, 38 (3.3%) as Mixed race and 24 (2.2%) as Other. 

Regarding the study infants, 565 (50.8%) were male, 510 (45.9%) female and 37 

(3.3%) unknown. The mean age of the study infants was 21.11 months old (SD=5.66).  

2.3.2 Study two: inclusion criteria and sample profile 

Study two data were taken from the baseline home visit; parents were included 

if at least 80% of the PPACS-A was complete, SDQ data had no more than three item 

scores missing and CBCL data had no greater than 8 items missing (Achenbach & 

Rescorla, 2000), and their children were aged between 1-3 years old. This resulted in 

a final sample size of 143. Of the 143 parents included in the study, 135 (94.4%) were 

mothers and 8 (5.6%) were fathers. The mean age of parents was 35 years old 

(SD=5.81). The relationship status of parents varied, 87 (60.8%) were married, 34 

(23.8%) were cohabiting, 15 (10.5%) were single, 5 (3.5%) were in a relationship but 

not cohabiting, 1 (.7%) identified themselves as widowed, and 1 (0.7%) identified 

themselves as legally separated.  

Regarding education and employment status, 53 (37.1%) had a postgraduate 

qualification, 39 (27.3%) had an undergraduate qualification, 39 (27.3%) were 

educated until college, and 12 (8.4%) were educated until 16 or below. 60 (42%) 

parents reported that they were unemployed, looking after the family at home, 54 

(37.8%) were working for an employer, 16 (11.2%) were self-employed, 9 (6.3%) 

were on maternity/paternity leave and 4 (2.8%) were full time students. In terms of 

ethnicity, 95 (66.5%) parents identified themselves as a White subgroup, 18 (12.6%) 

as an Asian subgroup, 12 (8.4%) as Mixed race, 10 (7%) as a Black subgroup and 8 

(5.6%) as Other. 77 (53.8%) parents identified the study infant as their first child and 

86 (60.1%) reported the presence of a second caregiver. Regarding the infant being 
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informed upon, 79 (55.2%) were male and 64 (44.8%) female. The mean age of the 

sample was 22.57 months.  

 

2.4 Measures 

2.4.1 An adapted version of The Preschool Parental Account of Child 

Symptoms (PPACS-A) 

The PPACS-A was completed by parents of eligible children at the baseline 

assessment of the HSHS trial (See Appendix 4). The PPACS-A is a semi-structured 

investigator led interview administered by trained interviewers. Parents are asked to 

give descriptions of their child’s behaviour in specific situations in the last week, in 

the first instance, and then over a four month period. Questions centred around 

externalising difficulties, with the first half of the interview focusing on attention and 

activity and the second half on behaviour/conduct. Interviewers use their clinical 

judgement to rate behaviour on the basis of their formal training and written 

descriptions. Behaviour is rated on a four point likert scale of severity and frequency. 

Frequency and severity scores are averaged to yield individual item scores. (Taylor, 

Chadwick, Heptinstall, & Danckaerts, 1996; Taylor et al., 1986). The PPACS-A takes 

approximately 45 minutes to 1 hour to complete. All interviewers received two day 

classroom training and in field training with three to six cases to facilitate skill 

development.  

 The PPACS-A was adapted from the Preschool Parental Account of 

Childhood Symptoms (PPACS; Sonuga-Barke, Lamparelli, Stevenson, Thompson, & 

Henry, 1994), for use in the HSHS trial by the research team and Professor David 

Daley, University of Nottingham, through piloting and discussion. Adaptations 

include a reduction in the time frame of behaviours from six months to four months, 
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the deletion of three developmentally inappropriate items and the modification of 

scoring descriptions to reflect age appropriate behaviours. The PPACS represents an 

empirically driven revision of the Parental Account of Child Symptoms (Taylor, 

Schachar, Thorley, & Wieselberg, 1986), validated for use in community samples of 

three year old children (Sonuga-Barke et al., 1994).  

The decision was made to adapt the PPACS to facilitate its utility in the 

measurement of attentional and behavioural difficulties in children aged 1-3 years. 

Also, the original Parental Account of Childhood Symptoms interview reports good 

psychometric properties and therefore the measure is considered advantageous when 

detailed descriptions of behaviour are sought (Chen & Taylor, 2006). The original 

Parental Account of Childhood Symptoms reports good internal consistency of 

behaviour scales (Cronbach’s alpha value of .89 for hyperactivity and .87 for 

defiance/conduct), inter-rater reliability and factorial validity (Taylor et al., 1986). 

Lastly, the use of semi-structured methodology has several advantages over 

methodology that rely on parental report e.g. questionnaires. For example, semi-

structured methodology allows the interview to be adapted to meet the needs of the 

individual being interviewed. The interviewer may seek additional information where 

further exploration is required. Additionally, it may reduce the influence of parental 

expectations, understanding of age-appropriate behaviours and their judgements of 

normal/abnormal behaviours (Chen & Taylor, 2006).  

2.4.2 The Strengths and Difficulties Questionnaire for parents/caregivers of 2-4 

year olds 

The SDQ (R. Goodman, 1997) available at www.sdqinfo.com, was initially developed 

for use in children aged 4-16 years and has been extensively validated cross culturally 

(Du et al., 2008; Hawes & Dadds, 2004; Malmberg, Rydell, & Smedje, 2003; Stone et 
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al., 2010). The SDQ represents a brief 25 item measure with items consisting of 

positive and negative child characteristics (See Appendix 1). Parents/caregiver 

informants are required to mark each item ‘not true’, ‘somewhat true’ or ‘certainly 

true’. The SDQ is divided between five subscales; hyperactivity, emotional symptoms, 

conduct problems, peer problems and prosocial behaviours. The hyperactivity, 

emotional symptoms, conduct problems and peer problems subscales are summed to 

obtain a total difficulties score (R. Goodman, 1997).  

A downward extension of the original SDQ for parents/caregivers of children 

aged 2-4 years was developed to account for developmental differences in toddler-

infant expressions of strengths and difficulties (www.sdqinfo.com). Adaptations 

include a change in wording on two items on the conduct scale (item 18 and 22) and a 

softening of a hyperactivity item (item 21). ‘Often argumentative with adults’ 

replaces ‘Often lies or cheats’ and ‘Can be spiteful to others’ replaces ‘Steals from 

home, school or elsewhere’. ‘Thinks things out before acting’ was softened to ‘Can 

stop and think things out before acting’. 

The SDQ for parents/caregivers of 2-4 year olds has been validated in 

European preschool samples aged 30 months and above (e.g. Croft, Stride, Maughan, 

& Rowe, 2015; Ezpeleta, Granero, de la Osa, Penelo, & Domènech, 2013; Klein, Otto, 

Fuchs, Zenger, & von Klitzing, 2013) and more recently in a sample of two year of 

children in New Zealand (D’Souza et al., 2016). The SDQ for parents/caregivers of 2-

4 year olds reports good internal consistency across problem subscales (omega 

coefficient ranged from .70-.82), moderate concurrent validity, good discriminant 

validity (AUC ranged from .62-.87) and factorial validity (Ezpeleta et al., 2013). The 

SDQ was chosen due to its reported parental acceptability, conciseness and its focus 
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on the identification of strengths as well as difficulties (D’Souza et al., 2016; R. 

Goodman, 1997; R. Goodman & Scott, 1999).  

2.4.3 The Child Behaviour Checklist for 1 ½ to 5 year olds (CBCL/1.5-

5;Achenbach & Rescorla, 2000)  

The CBCL is a 99 item checklist measure which assesses social-emotional and 

behavioural difficulties across three domains; internalising, externalising and total 

problems (See Appendix 5). The CBCL/1.5-5 has demonstrated good 8 day test-retest 

reliability (r=.85), cross informant agreement (r=.61) and discriminant validity 

(Achenbach & Rescorla, 2000; Carter et al., 2004). The study will use the CBCL with 

parents of children aged 1-3 years based on previous study findings which support its 

use in one year old children. Van Zeijl et al. (2006) reported factor structures similar 

to those found in older children for externalising subscales, in a sample of 1 year old 

children, and reported predominantly good internal consistencies. Cronbach’s alpha 

values reported for mother and father CBCL’s were as follows: externalising 

problems (.88/.89), oppositional (.86/.84), aggressive (.65/.68) and overactive 

(.55/.60). These findings demonstrate that the CBCL/1.5-5 can be used to assess 12 

month old children in a psychometrically sound way. The CBCL is considered the 

gold standard measurement of internalising and externalising difficulties in preschool 

children due to its psychometric properties (Achenbach & Rescorla, 2000) and 

therefore it was chosen as a comparative measure – to determine concurrent validity. 

2.4.4 Demographics 

Demographic information of interest included infant gender, age, parent/ caregiver 

relationship to child, parent educational level, parent age and ethnicity. Demographic 

information was extracted from self-report questionnaires (e.g. the SDQ identified 
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child age) and a demographics questionnaire, administered by the HSHS research 

team at the baseline assessment (see Appendix 6). 

 

2.5 Analytic strategy 

Confirmatory Factor Analysis (CFA) and Exploratory factor analysis (EFA) were 

used to confirm/determine the factor structure of the SDQ and PPACS-A. CFA and 

EFA attempt to replicate observed relationships between a set of indicators with a 

smaller set of latent variables. However, each methodological approach differs in the 

quantity and nature of a priori restrictions made on the latent variable measurement 

model (Brown & Moore, 2014). EFA may be used to reduce the quantity of scaled 

items or to determine the number of latent variables which underlie observed 

variables i.e. individual items. There may be hypotheses about the underlying factor 

structure of a scale but no constraints are applied a priori as to how variables might 

load on different factors. In contrast, CFA places constraints on the expected 

relationship between observed variables and how they load onto different factors 

(Palmieri & Smith, 2007). CFA and EFA have been widely used in the analysis of the 

validity of measurement tools available for use in the assessment of difficulties in 

infancy and toddlerhood (Croft et al., 2015; Sonuga-Barke et al., 1994; Van Zeijl, 

Mesman, Stolk, et al., 2006).  

The suitability of the data for multivariate analyses and sampling adequacy 

were determined prior to data analyses (Nunnally, 1978; Tabachnick & Fidell, 2007). 

To ensure a satisfactory factor analysis of the SDQ and PPACS-A, recommendations 

of participant to item ratios were considered. A participant to item ratio ranging from 

5:1 to 10:1 is recommended in the literature (e.g. Nunnally, 1978; Tabachnick & 

Fidell, 2001), and therefore this was sought in the first instance. As the SDQ includes 
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25 items a minimum sample size of 250 was sought in line with the higher participant 

to item recommendations. The PPACS-A includes 11 items and therefore a minimum 

sample size of 110 was sought. The sample size achieved for study one and study two 

surpassed the participant to item recommendations. 

To ensure that the sample size projections, as determined by participant to 

item ratio recommendations, were adequate enough for concurrent validity analyses, 

power calculations were made in line with recommendations in the literature (Cohen, 

1992). The expected effect size for the relationship between the SDQ and CBCL 

subscales were based on those observed in other preschool SDQ studies with older 

preschool children (Ezpeleta et al., 2013; Theunissen et al., 2013) as no information 

exists on the age group studied here. There is no literature on the PPACS-A and 

therefore expected effect size could not be hypothesised based on previous findings. 

As such, power calculations for a moderate effect were followed. Sample size 

calculations revealed that a minimum of 28 and 84 participants were required for the 

SDQ and the PPACS-A respectively. Thus, participant to item sample size projections 

surpassed the requirement for the detection of any relationships between the 

SDQ/PPACS-A and the CBCL.  

 

2.5.1 Study one 

The factor structure of the SDQ was established using structural equation modelling 

for CFA using AMOS Graphics, Version 23 (Arbuckle, 2014) using a weighted least 

squares estimation method. Multiple model fit indices were reported including the 

Root Mean Square Error of Approximation (RMSEA), the Goodness of Fit Index 

(GFI), Standardised Root Mean Square Residual (SRMR) and the Comparative Fit 

Index (CFI). To determine adequate model fit a CFI greater than .90; RMSEA less 
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than .08; SRMR less than .10; and GFI greater than .90 were required. To determine 

good model fit a CFI greater than .95; RMSEA less than .5; a CFI and GFI above .95; 

and an SRMR value less than .08 (Brown, 2006; Browne & Cudeck, 1993; Harrington, 

2008) were required. 

 Previous examinations of the factor structure of the SDQ in preschool 

samples (e.g. Croft et al., 2015; Klein et al., 2013; Theunissen, Vogels, de Wolff, & 

Reijneveld, 2013) have confirmed the five factor first order measurement model 

initially proposed by Goodman (1997) and a five factor second order model which 

accounts for broader internalising (a summation of peer problems and emotional 

symptoms) and externalising (a summation of hyperactivity/inattention and conduct 

problems) subscales (A. Goodman, Lamping, & Ploubidis, 2010). As such, a five 

factor first order (Model 1) and five factor second order (Model 2) model fit were 

hypothesised. Where models showed acceptable fit on multiple indices but not on 

others, correlations between the unique variances of homogenous items were allowed. 

Correlations were not allowed between the unique variance of dissimilar items in line 

with recommendations in the literature (Hermida, 2015). The researcher had no 

theoretical rationale for the correlation of the unique variance of dissimilar items. 

Allowing correlation between dissimilar items may serve to improve model fit, but it 

would not improve empirical understanding of the latent variables in question. Also, 

allowing unique variance to correlate in a non-theoretically driven way is arguably 

taking advantage of chance, resulting in a more exploratory model of testing 

(Hermida, 2015). Possible item pairs for correlation were determined using AMOS 

modification indices output.  

 The internal consistency of the SDQ was determined using Cronbach’s alpha 

statistic, with a value above .70 taken to indicate good internal consistency. Internal 



	 65	

consistency was established for the five proposed subscales of the SDQ. To define 

bandings for normative, marginal and atypical ranges for the SDQ subscales and total 

difficulties score, procedures set out elsewhere in the literature were used (D’Souza et 

al., 2016; R. Goodman, 1997). Bandings were selected whereby 10% of children with 

the highest scores were placed in the atypical range, the next 10% placed in the 

marginal range and the remaining 80% placed in the normative range.  

2.5.2 Study two 

The factor structure of the PPACS-A was established using EFA as no previous 

investigations of the psychometric properties of the PPACS-A exist. No a priori fit 

was assumed, despite the factor structure of the PPACS reported in a previous 

examination of three year old children (Sonuga-Barke et al., 1994), because it was felt 

that the adaptations made to the PPACS to accommodate its use in a younger sample, 

were considerable and therefore warranted exploratory analyses. The use of an 

exploratory data technique allowed for the determination of the number of underlying 

factors and determined which measured variables were reasonable indicators of each 

latent dimension (Brown & Moore, 2014). Number of underlying factors were 

identified using Kaiser’s criterion and an examination of the scree plot (Field, 2009). 

The internal consistency of the PPACS-A was determined using Cronbach’s alpha 

statistic. The internal consistency of subscales was established following the 

identification of latent variables using EFA. Pearson’s product moment correlation 

was used to examine the concurrent validity of the SDQ and PPACS-A with the 

CBCL.  
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3 Results 

3.1 Study 1: SDQ Validation 

Study one involved an investigation of the psychometric properties of the SDQ in 

infants aged 12-30 months. Prior to analyses data were checked and cleaned in line 

with recommendations outlined in the literature (Tabachnick & Fidell, 2007). Missing 

data were examined and dealt with using case deletion and imputation methods (Klein 

et al., 2013; Tabachnick & Fidell, 2007). The normality of the data was analysed and 

transformation methods explored in an attempt to adhere to multivariate testing 

assumptions. Descriptive statistics and normative bandings of the SDQ were 

examined, the internal consistency of the SDQ, its individual and broader subscales 

explored and confirmatory factor analysis carried out.  

 

3.1.1 Data preparation 

Prior to analysis, the data were screened and prepared in line with procedures outlined 

in the literature (Brown, 2006; Harrington, 2008; Tabachnick & Fidell, 2007). 

Erroneous values, missing data, normality, outliers, sampling adequacy and 

multicollinearity were explored and dealt with prior to multivariate analyses.  

 

3.1.2 Erroneous values 

The precision of data entry was checked as they were entered into the data file by 

members of the Healthy Start Happy Start research team. Inputted data were checked, 

by the researcher, in SPSS to ensure that erroneous values were not inputted in error. 

The individual items on the SDQ may achieve a score of 0, 1 or 2 and therefore any 

values greater than 2 were identified using the SPSS maximum and minimum value 
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function. No erroneous values were subsequently identified in the dataset. Positively 

phrased problem items were reverse scored, in line with the SDQ scoring procedure 

(www.sdqinfo.org), to ensure that an elevated total score was indicative of a greater 

level of difficulty within the study population. The SDQ total difficulties score was 

calculated by collating scores achieved on the hyperactivity/inattention, conduct, 

emotional and peer problems subscales. Subscale scores were calculated by summing 

scores from five items (as identified in the scoring procedure). Broader externalising 

and internalising subscale scores were produced by summing the 

hyperactivity/inattention and conduct and emotional and peer problems scales 

respectively.  

 

3.1.3 Missing data 

97 participants were excluded from the analyses due to missing demographic 

information pertaining to the age of the infant reported on. 182 SDQ questionnaires 

were identified with missing values and dealt with using the following procedures. 

Cases with less than 5% of SDQ values missing (n=74) were replaced using a 

prorating method. Prorating was undertaken using the homogenous item scores 

available as recommended in the SDQ scoring procedure (www.sdqinfo.org). SDQ 

subscale and total difficulties scores were then recalculated. Cases with more than 5% 

of SDQ values missing (n=108) were explored further. 

 Cases with more than 5% missing values were coded to create two dummy 

variables, a group with missing and non-missing values (Tabachnick & Fidell, 2007). 

The distribution of missing values per SDQ item is displayed in Table 2. Independent 

samples t-tests and chi-square tests were used to examine whether missingness was 

random or could be explained by the available data (Harrington, 2008; Tabachnick & 
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Fidell, 2007). An independent samples t-test was used to compare the infants’ age of 

missing and non-missing cases. Equal variance were assumed as homogeneity of 

variance assumptions were met (F=.60, ns). There was a higher incidence of missing 

values when parents were reporting on younger children (t(1172) = 6.15, p< 0.001). 

An independent samples t-test was used to compare parents age of missing and non-

missing cases. No parental age difference was found between missing and non-

missing cases.  

 Chi-square tests were used to compare demographic and other available 

information of missing and non-missing cases. Comparisons were made between 

cases on; informant ethnicity, informant’s relationship to the infant, method of SDQ 

return, highest qualification of informant and geographical location. Mothers who 

completed the SDQ questionnaire were significantly more likely to leave items 

unanswered than fathers or other caregivers who completed the questionnaire (c2(2) = 

6.95, p=0.031). Additionally, informants who completed the questionnaire by post 

were less likely to leave items unanswered compared to online completers and at site 

completers respectively (c2(2) = 6.80, p=0.033). No other significant differences were 

found.  

 Having considered the relationship between missing items and available 

demographic information, procedures for managing missing data were considered. All 

procedures for managing missing data are not without limitation (e.g. they distort the 

distribution of the data) and therefore the procedure employed for cases with more 

than 5% of values missing was determined using the SDQ scoring guidelines. SDQ 

scoring guidelines stipulate that more than three missing items on any of the five 

subscales of the SDQ, render that subscale invalid. The summation of four subscale 

scores allow for the determination of a total difficulties score and therefore the 
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invalidation of one or more of these subscales would be prohibitive. To prevent this, 

cases with more than three missing values were deleted from the dataset (n=61). The 

remaining missing values were replaced using a prorating method. The subscale and 

total scores were recalculated to include the replaced data.  

 

3.1.4 Normality 

The present study aimed to confirm the factor structure of the SDQ using 

confirmatory factor analysis. Confirmatory factor analysis represents a multivariate 

statistical test which assumes that data are normally distributed. To determine whether 

normality assumptions were met, the data were examined. Histograms were produced 

for the 25 items of the SDQ to compare the distribution of scores with what might be 

expected if the distribution were normal. Visual inspections of the histograms 

suggested that multiple SDQ items were positively skewed in that scores were 

observed to cluster to the left. To establish a more reliable estimation of the normality 

of the data, statistics for skewness and kurtosis were examined. The statistics for each 

item are presented in Table 3.  

 Items with standardised skewness and kurtosis statistics (z-scores) which 

surpassed the critical value of 3.29 were considered significantly non-normal. 20 SDQ 

items had skewness z scores which exceeded 3.29. Six SDQ items had kurtosis z 

scores which exceeded 3.29. Square root transformations were carried out on items 

identified as non-normal, however the standardised z scores for skewness and/or 

kurtosis on non-normal variables deteriorated following transformation (see Appendix 

7). A constant of one was added to item data to allow for Log10 transformation. 

Log10 transformation produced a normal distribution in three of the skewed variables, 

namely items 2 (‘Restless’),5 (‘Temper tantrums’) and 11 (‘One good friend’). The 
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remaining variables skew and/or kurtosis z scores were observed to deteriorate 

following transformation (See Appendix 8). As the majority of the SDQ items were 

not improved by transformation methods the decision was made to retain the original 

dataset and to account for the non-normality of the data through the estimation 

method used for confirmatory factor analysis (Tabachnick & Fidell, 2007). 
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Table 2. The distribution of missing values per SDQ item for the whole sample 

Item no. Phrasing N missing % missing 

1 Considerate of other people’s feelings 23 2 

2 Restless, overactive, cannot stay still for long 9 .8 

3 Often complains of headaches, stomach-aches or sickness 20 1.7 

4 Shares readily with other children (treats, toys, pencils etc.) 7 .6 

5 Often has temper tantrums or hot tempers 9 .8 

6 Rather solitary, tends to play alone 13 1.1 

7 Generally obedient, usually does what adults request 11 .9 

8 Many worries, often seems worried 22 1.9 

9 Helpful if someone is hurt, upset or feeling ill 35 3 

10 Constantly fidgeting or squirming 17 1.4 

11 Has at least one good friend 30 2.6 

12 Often fights with other children or bullies them 25 2.1 

13 Often unhappy, down-hearted or tearful 10 .9 

14 Generally liked by other children 12 1 

15 Easily distracted, concentration wanders 8 .7 

16 Nervous or clingy in new situations, easily loses confidence 8 .7 

17 Kind to younger children 23 2 

18 Often argumentative with adults 47 4 

19 Picked on or bullied by other children 40 3.4 

20 Often volunteers to help others (parents, teachers, other 

children) 

57 4.9 

21 Can stop and think things out before acting 50 4.3 

22 Can be spiteful to others 46 3.9 

23 Gets on better with adults than with other children 41 3.5 

24 Many fears, easily scared 21 1.8 

25 Sees tasks through to the end, good attention span 33 2.8 
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Table 3. Descriptive statistics of the SDQ items 
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1 1112 1.34 .02 .62 .38 -.38 .07 -5.13 -.67 .15 -2.13 

2 1112 .84 .02 .75 .56 .28 .07 3.79 -1.19 .15 -2.84 

3 1112 .10 .01 .36 .13 3.89 .07 53.08 15.17 .15 10.17 

4 1112 1.20 .02 .60 .36 -.10 .07 -1.41 -.42 .15 -1.70 

5 1112 .74 .02 .70 .49 .41 .07 5.55 -.92 .15 -2.50 

6 1112 .54 .02 .64 .41 .80 .07 10.88 -.42 .15 -1.69 

7 1112 .79 .02 .61 .37 .14 .07 1.95 -.50 .15 -1.85 

8 1112 .11 .01 .36 .13 3.50 .07 47.66 12.33 .15 9.17 

9 1112 1.19 .02 .74 .55 -.33 .07 -4.46 -1.13 .15 -2.77 

10 1112 .57 .02 .69 .48 .80 .07 10.97 -.56 .15 -1.96 

11 1112 .76 .02 .80 .64 .46 .07 6.28 -1.29 .15 -2.97 

12 1112 .17 .01 .43 .18 2.54 .07 34.68 5.99 .15 6.39 

13 1112 .27 .01 .49 .24 1.57 .07 21.35 1.52 .15 3.22 

14 1112 .33 .02 .51 .27 1.18 .07 16.13 .33 .15 1.50 

15 1112 .76 .02 .66 .44 .31 .07 4.18 -.79 .15 -2.31 

16 1112 .60 .02 .69 .47 .71 .07 9.71 -.65 .15 -2.10 

17 1112 1.48 .02 .62 .38 -.77 .07 -10.53 -.40 .15 -1.65 

18 1112 .37 .02 .59 .35 1.38 .07 18.76 .85 .15 2.41 

19 1112 .15 .01 .42 .18 2.95 .07 40.20 8.26 .15 7.51 

20 1112 1.03 .02 .75 .56 -.05 .07 -0.72 -1.22 .15 -2.89 

21 1112 1.16 .02 .68 .47 -.21 .07 -2.89 -.87 .15 -2.44 

22 1112 .24 .01 .49 .24 1.96 .07 26.74 3.06 .15 4.57 

23 1112 .54 .02 .67 .45 .87 .07 11.91 -.40 .15 -1.66 

24 1112 .29 .02 .53 .28 1.71 .07 23.26 2.00 .15 3.70 

25 1112 .98 .02 .67 .45 .03 .07 .38 -.77 .15 -2.29 

Note. Items in bold are significantly skewed (z-score >3.29). Positively phrased items were reverse scored. 
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3.1.5 Outliers 

Outliers represent abnormally large or small values within a dataset or an unusual 

pattern of scores, which may exert effects on the data (e.g. cause non-normality). To 

identify the presence of possible outliers, frequency output and boxplots for total scale 

and subscale scores were observed. Scores highlighted as extreme on the boxplots 

were examined further. In this case, scores were defined as outliers if they fell more 

than three standard deviations from the mean (Kline, 2011). 16 (1.4%) scores were 

identified as outliers above the mean and winsorized to reduce their impact on the 

data. Winsorization (Dixon & Yuen, 1974) involved replacing the outlying scores by 

the value of the next score plus one unit of measurement. The unit of measurement 

was scaled upwards to reflect the ascension of outlying scores. This process was then 

balanced at the other end of the distribution. 

 

3.1.6 Multicollinearity  

The correlation matrix of the 25 item SDQ was visually inspected for inter-item 

correlations above .90, which may be considered indicative of multicollinearity 

between variables (Field, 2009). As displayed in Table 4, correlations between 

variables ranged from .01 to .49, no correlations were observed equal or greater 

than .90. This suggest that multicollinearity was not a problem in the data set. 
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Table 4. Correlation matrix of SDQ items 

 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 
1 1                                                 
2 -.11 1                                               
3 .04 .10 1                                             
4 .26 -.04 .03 1                                           
5 -.11 .24 .09 -.10 1                                         
6 -.04 .09 .11 -.10 .17 1                                       
7 -.25 .18 .05 -.21 .16 -.04 1                                     
8 -.02 .09 .33 -.05 .17 .18 .05 1                                   
9 .50 -.08 .06 .18 -.03 -.02 -.24 .01 1                                 
10 -.11 .45 .11 -.02 .24 .11 .17 .13 -.06 1                               
11 -.28 .05 -.08 -.18 .02 .15 .20 -.03 -.34 .02 1                             
12 -.08 .15 .10 -.08 .27 .12 .10 .17 .03 .18 -.04 1                           
13 .01 .04 .12 -.02 .07 .12 .04 .17 .01 .09 .01 .19 1                         
14 -.25 .09 -.01 -.25 .10 .12 .26 .07 -.24 .11 .35 .12 .11 1                       
15 -.18 .37 .10 -.10 .23 .14 .18 .10 -.10 .37 .09 .18 .06 .11 1                     
16 -.09 .08 .11 -.11 .25 .18 .04 .20 -.05 .12 .05 .13 .10 .09 .21 1                   
17 .35 -.05 -.02 .28 -.08 -.04 -.25 -.03 .38 -.07 -.32 -.07 -.00 -.36 -.12 -.06 1                 

18 -.03 .20 .05 -.04 .26 .09 .10 .11 .07 .21 -.04 .20 .02 .04 .21 .08 .03 1               
19 -.01 .02 .09 -.01 .11 .14 -.05 .23 .06 .07 -.01 .13 .13 .03 .06 .12 .04 .15 1             
20 .33 -.11 .08 .23 -.04 -.05 -.29 .06 .49 -.10 -.32 .03 .02 -.22 -.17 -.07 .37 .11 .11 1           
21 -.28 .13 -.02 -.16 .09 .01 .28 -.00 -.36 .14 .23 .02 .00 .23 .19 .06 -.28 -.03 -.07 -.39 1         
22 -.02 .12 .14 -.01 .21 .05 .04 .19 .05 .15 -.07 .37 .14 .06 .10 .09 -.03 .29 .14 .12 -.02 1       
23 -.01 .10 .10 -.12 .11 .29 .02 .16 -.02 .12 .07 .13 .13 .10 .15 .15 -.01 .15 .21 .04 -.07 .11 1     
24 -.01 .08 .19 -.05 .14 .21 .02 .32 -

.004 .12 .04 .09 .23 .08 .14 .29 .01 .13 .23 .06 -.02 .10 .24 1   

25 -.29 .22 -.04 -.16 .10 .01 .31 -.06 -.33 .20 .27 .05 -.01 .25 .29 .09 -.31 .00 -.06 -.40 .42 -.01 -.03 -.08 1 
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3.1.7 Reliability 

The reliability of the SDQ total and subscale scores were explored using Cronbach’s 

alpha statistic of internal consistency. Table 5 displays Cronbach alpha values for the 

overall sample, one year old infants and two year old infants. The SDQ total 

difficulties subscale for the whole sample was found to have good reliability, with 

Cronbach’s alpha falling within acceptable bounds. Internal consistency for the 5 

subscales ranged from adequate to poor. Internal consistency of SDQ total and 

subscale scores were disaggregated by age, revealing that internal consistency were 

slightly better for infants aged 24-30 months. The SDQ total score was also found to 

have good internal consistency for male (.71) and female (.75) infants (See Appendix 

9). 

 

Table 5. The internal consistency of SDQ subscales for the whole sample, one year 

olds and two year olds, analysed using Cronbach’s alpha statistic.  

SDQ scales Whole sample One year olds 

(12-23 months) 

Two year olds 

(24-30 months) 

Total difficulties .73 .69 .77 

Emotional symptoms .53 .51 .56 

Conduct problems .54 .51 .58 

Hyperactivity .66 .63 .67 

Peer problems .46 .41 .54 

Prosocial .72 .70 .67 

Internalising difficulties .59 .53 .66 

Externalising difficulties .70 .67 .73 

Note. Bold items indicate Cronbach’s alpha statistics which falls within acceptable bounds.  
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3.1.8 Confirmatory factor analysis (CFA) 

3.1.8.1 Model specification and Estimation 

Previous literature examining the SDQ’s factor structure in preschool samples have 

subjected two or three models to CFA in structural equation modelling (e.g. Croft, 

Stride, Maughan, & Rowe, 2015; Ezpeleta, Granero, de la Osa, Penelo, & Domènech, 

2013; Theunissen, Vogels, de Wolff, & Reijneveld, 2013). This study subjected two 

pretested models to CFA in structural equation modelling to confirm/disconfirm the 

underlying/latent factor structure of the 25 item SDQ in children aged 12-30 months. 

Model 1, shown in Figure 1, assumes a five factor, first order, model which portrays 

the five subscales of the SDQ (emotional, peer, conduct, hyperactivity/inattention and 

prosocial). This model allows the five constructs to be freely correlated. The second 

model (Model 2), shown in Figure 2, assumes a five factor, second order, model, in 

which four subscales (emotion, peer, conduct and hyperactivity) are correlated to 

measure two higher order constructs (internalising and externalising difficulties). 

SDQ items had their own related error terms for both models as shown in Figure 1 

and Figure 2.  

 Data were entered into AMOS version 23 (Arbuckle, 2014) using a weighted 

least squares (WLS) estimation method and AMOS Graphic was used to construct the 

measurement models. A WLS estimation method was used due to the distribution and 

type of data. As SDQ items are ranked on a likert scale, with three response options 

(not true, somewhat true and certainly true), it is difficult to argue that the scores 

assigned to the three responses make up a scale with equal intervals (Kline, 2011). 

When this is taken collectively with the distribution of the data, the popular/default 

estimation method, maximum likelihood, was not appropriate. The use of maximum 
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likelihood may have led to an inflated model chi-square value, an underestimation of 

fit indices and an underestimation of standard errors (Brown, 2006). 

 

Figure 1. Model 1, a five factor first order model of the Strengths and Difficulties 

Questionnaire  
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Figure 2. Model 2, a five factor second order model of the Strengths and Difficulties 

Questionnaire. 
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3.1.8.2 Model evaluation  

3.1.8.2.1 Standardised factor loadings 

In CFA, a good model fit is the result of variables loading on to predetermined factors 

in expected ways. Table 6 displays the standardised factor loadings of the five factor 

first order (Model 1) and five factor second order (Model 2) models of the 

hypothesised SDQ factors. Standardised factor loadings represent the correlation 

between individual items and the latent factor. High standardised factor loadings are 

considered advantageous with loadings above .71 considered excellent, .63 

considered very good, .55 considered good, .45 considered fair, and .32 considered 

poor (Brown, 2006; Harrington, 2008; Kline, 2011; Tabachnick & Fidell, 2007). 

 Standardised factor loadings for the five factor first order model (Model 1) 

ranged from .08-.69. Of the 25 standardised loadings, none were excellent, two were 

very good, 10 were good, four were fair, and nine considered poor. Table 7 displays 

correlations between latent variables. High positive correlations between emotional 

and peer latent variables and conduct and hyperactivity latent variables were found. 

These correlations suggest that these latent variables are somewhat associated, as 

might be expected given the proposed summation of these SDQ subscales to obtain 

broader internalising difficulties and externalising difficulties subscales. These 

correlations provide support for the examination of the five factor second order model 

that includes internalising and externalising factors.  The correlations found are not 

too high as to suggest that the different latent variables are measuring the same 

construct. High negative correlations were found between hyperactivity/inattention 

and prosocial latent variables and prosocial and peer latent scores suggesting that 

these variables are somewhat related. This would be expected given that the 

hyperactivity/inattention and peer problems subscales identify negative characteristics 
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whereas the prosocial behaviour subscale identifies positive characteristics and 

therefore theoretically you would expect a negative relationship in which prosocial 

behaviours decrease as problem behaviours increase. Standardised factor loadings for 

the five factor second order model (Model 2) ranged from .09-.93. Of the 29 

standardised factor loadings (25 items + 4 loadings for the second order factors), three 

were excellent, three were very good, 10 were good, four were fair, and nine were 

poor (See Table 6).  

3.1.8.2.2 Goodness of fit metrics 

The fit of each model to the data were determined by an examination of 

goodness of fit statistics, namely the chi-square statistic and root mean square error of 

approximation (RMSEA). Other fit indices such as the goodness of fit index (GFI), 

the comparative fit index (CFI) and standardised root mean square residual (SRMR) 

were used to determine model fit. Adequate model fit was determined by an RMSEA 

value below .08, a CFI and GFI above .90 and an SRMR value less than .10. Good 

model fit was determined by an RMSEA value below .5, a CFI and GFI above .95 and 

an SRMR value less than .08 (Brown, 2006; Browne & Cudeck, 1993; Harrington, 

2008). The chi-square statistic is reported but was not used in the determination of 

model fit due to its vulnerability to large samples in that it is likely to be significant 

when used to test fit in large samples (Brown, 2006).  

 Fit indices for both initial models tested are displayed in Table 8. In both 

models, the chi-square statistic demonstrated poor model fit to the data, with a 

significant chi-square statistic (p<.001). The indices for Model 1 indicated that the fit 

was good/adequate (RMSEA/GFI and SRMR), however not all indices reported 

adequate fit, as the CFI value was poor (below .90). Similarly, indices for Model 2 

indicated that the fit was good/adequate (RMSEA/GFI and SRMR), however again 
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the CFI was poor. As displayed in Table 8, little difference was found between the fit 

indices of Model 1 and Model 2, with both models demonstrating a mixed pattern of 

fit indices, with most indices demonstrating adequate, rather than good fit. 
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Table 6.Confirmatory factor analysis (standardized factor loadings) 

 Model 1 Model 2 

Hyperactivity                        25. Good attention span  .62 .62 

21. Thinks before acting .55 .55 

15. Distractible .62 .62 

10. Fidgety .53 .53 

2. Restless .58 .58 

Conduct                                  22. Spiteful to others .12 .12 

18. Argumentative with adults .37 .36 

12. Fights/bullies .30 .30 

7. Obedient* .58 .58 

5. Temper tantrums .57 .56 

Peer                                  23. Gets on better with adults .34 .33 

19. Picked on .13 .13 

14. Liked by others* .57 .57 

11. One good friend* .60 .60 

6. Solitary .46 .46 

Emotional                                   24. Fears-scared .50 .49 

16. Nervous-clingy .52 .51 

13. Unhappy .18 .17 

8. Worries .30 .30 

3. Somatic .08 .09 

Prosocial                                20. Volunteers to help .62 .62 

17. Kind to younger children .57 .57 

9. Helpful .68 .68 

4. Shares .42 .42 

1. Considerate of others feelings .69 .68 

Conduct - Externalising  .79 

Hyperactivity - Externalising  .89 

Peer - Internalising  .93 

Emotional - Internalising  .70 

Note. *represents items that were reverse scored. 
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Table 7. Correlation of SDQ subscales for Model 1 

 Model 1 

Emotional with Peer .63 

Emotional with Conduct .43 

Emotional with Hyperactivity .41 

Emotional with Prosocial -.47 

Peer with Conduct .45 

Peer with Hyperactivity .52 

Peer with Prosocial -.68 

Conduct with Hyperactivity .70 

Conduct with Prosocial -.58 

Hyperactivity with Prosocial -.67 

 

 

Table 8. Fit indices for weighted least squares confirmatory factor analysis 

Model df c2 RMSEA (90% 

CI) 

SRMR CFI GFI 

1 265 933.68 .048(.044-.051) .0985 .620 .934 

1 with modifications 259 761.53 .042(.038-.045) .0953 .714 .946 

2 268 938.06 .047(.044-.051) .0993 .619 .933 

2 with modifications 262 762.89 .041(.038-.045) .0957 .715 .946 

Note. df = degrees of freedom; RMSEA = root mean square error of approximation; 
CI = confidence interval; SRMR = standardised root mean square residual; CFI = 
comparative fit index; GFI = goodness fit index.  
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3.1.8.3 Model re-specification  

As Model 1 and 2 showed acceptable fit on most indices but not on the CFI, both 

models were respecified to improve their fit to the sample data. Model respecification 

was determined through an examination of the modification indices output produced 

by the AMOS software. Modification indices provide potential respecifications to 

improve model fit. Modification indices computed by AMOS were sorted in 

descending order to highlight the largest modification indices, that is, to identify 

respecifications that would make the largest improvements to the model. The largest 

modification indices suggested that allowing covariance between the unique variance 

of different items would improve model fit. Choice of which unique variances to 

covary were guided by the size of the modification index and the original factor 

structure proposed for the SDQ (Goodman, 2001). The decision was made to only 

allow covariance between the unique variance of homogenous content, that is, items 

belonging to the same factor.  

In line with previous examinations of the factor structure of the SDQ, it was 

felt that this minor model re-specification would increase the variance explained by 

the models whilst maintaining the fundamental conclusions about the appropriateness 

of the hypothesised factor structures (e.g. Goodman et al., 2010). Model 1 was re-

specified by allowing covariance between the following unique variances; volunteers 

to help and considerate; helpful and shares; gets on better with adults and solitary; 

helpful and considerate; argumentative and spiteful; and restless and fidgety. Model 2 

was re-specified by allowing covariance between the following unique variances; 

considerate and volunteers to help; solitary and gets on better with adults; shares and 

helpful, considerate and helpful; argumentative with adults and spiteful to others; and 

restless and fidgety. The effects of re-specification on model fit indices for Model 1 
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and 2 are displayed in Table 8. In summary, good/adequate fit was achieved after 

allowing some unique variance to correlate between items belonging to the same 

factor. However, the CFI remained low in both respecified models.  

Modification indices highlighted potential respecifications which involved 

allowing covariance between the unique variance of items belonging to different 

factors, and the unique variance of items onto another factor however, the decision 

was made not to endorse these respecifications due to limitations highlighted in the 

literature (Hermida, 2015). 

 

3.1.9 SDQ Means, Normative bandings and group differences 

SDQ mean scores and normative bandings for the five SDQ subscales and the total 

difficulties score are presented in Table 9. Bandings were defined with 10% of 

children with the highest scores placed in the atypical range, the next 10% placed in 

the marginal range and the remaining 80% placed in the normative range. Splits were 

approximate due to the nature of the data. Mann Whitney U and Kruskal Wallis tests 

were used to examine differences between subscale scores based on the demographic 

information available. Non-parametric comparison tests were used to account for the 

non-normal distribution of the data. Bonferroni corrections were applied as 

appropriate to account for number of comparisons, to prevent the likelihood of Type I 

error. Significant differences were found between total difficulties score and infant 

age (p=.005), infant gender (p=.032) and parents’ educational level (p<0.001). 

Significant differences were found between externalising difficulties score and infant 

age (p=.005), infant gender (p=.006) and parents educational level (p=.001). No 

significant differences were found between internalising difficulties score and 

demographic variables. Means for the total difficulties and externalising difficulties 
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subscales split by infant age, infant gender and parent’s educational level are 

presented in Table 10. Mean scores indicate that male infants got higher externalising 

and total difficulties scores than female infants. One year old infants achieved higher 

total and externalising difficulties scores than two year old infants. Lastly, mean 

scores indicate that as parental educational level increased the externalising and total 

difficulties score achieved decreased.  

Table 9. Means and normative bandings for the SDQ subscales 

Scale Mean  SD Normative Marginal Atypical 

Emotional symptoms 1.37 1.48 0-2 2 3-10 

Peer problems 2.31 1.75 0-4 4 5-10 

Hyperactivity/Inattention 4.30 2.25 0-6 6 7-10 

Conduct problems 2.30 1.69 0-4 4 5-10 

Prosocial behaviour 6.24 2.29 2-8 2 0-1 

Total difficulties 10.28 4.78 0-14 14-17 17-40 
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Table 10. SDQ total difficulties and externalising difficulties subscales, split by infant 

age, infant gender and parent’s educational level. 

  Total difficulties Externalising difficulties 

 N Mean SD Mean SD 

Infant gender a      

Male 565 10.53 4.72 6.85 3.25 

Female 510 9.95 4.87 6.32 3.27 

Infant age      

12-23 months 628 10.54 4.50 6.80 3.13 

24-30 months 484 9.94 5.10 6.36 3.42 

Parent educational level a      

Pre GCSE 11 13.45 6.01 8.09 3.73 

GCSE 67 11.88 4.76 7.26 3.60 

College 188 11.01 4.94 7.26 3.60 

Undergraduate 190 9.99 4.66 6.35 3.16 

Postgraduate 295 9.64 4.61 6.07 3.05 

 
Note. a  total N for infant gender and parent educational level is due to the exclusion of 
infants with missing data.  
 
 

3.2 PPACS Validation 

Study two involved an exploration of the psychometric properties of an adapted 

version of the Preschool Parental Account of Childhood Symptoms (PPACS-A) in 

children aged 1-3 years. Prior to analyses, data were checked and cleaned in line with 

recommendations in the literature (Tabachnick & Fidell, 2007). The distribution of 

the data was examined and transformation considered as appropriate. The internal 

consistency of the PPACS-A was explored and exploratory factor analysis (EFA) 
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carried out. Lastly, the concurrent validity of the PPACS-A and the SDQ was 

established using the Child Behaviour Checklist. 

	
3.2.1 Data cleaning 

The precision of data entry was checked as it was entered by a member of the HSHS 

research team. The data were checked for erroneous values by observing the 

maximum and minimum values for each variable in SPSS. PPACS-A item scores 

were calculated for attention and behaviour items by averaging the frequency and 

severity scores for each item. The six hyperactivity/inattention items consisted of: 

difficulty sleeping, attention and activity when watching television, attention and 

activity during individual activity, attention and activity during play with others, 

activity at meal time, and activity when shopping. The five behaviour items consisted 

of: resistance going to bed, temper tantrums, refusal to comply with requests, 

destructive behaviour, and aggression. The PPACS-A total score was calculated by 

summing item scores for attention and behaviour over the last four months. CBCL 

1.5-5 and SDQ subscale scores were calculated in line with published scoring 

procedures (Achenbach & Rescorla, 2000; www.sdqinfo.org) 

 

3.2.2 Missing data 

44 (31%) PPACS-A interviews were identified with missing values relevant to 

scoring. The distribution of missing values per PPACS-A items for the study 

population is displayed in Table 11. The PPACS-A is a semi-structured interview and 

therefore missing items represent items deemed ‘unrateable’ or ‘situation not arisen’. 

Cases with less than 5% of values missing (n=7) were replaced through a prorating 

method. Prorating was undertaken using the most homogenous items available. Thus, 
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missing values on the attention items were prorated using the participant’s responses 

on other questions measuring attention. The same approach was employed for missing 

values on behaviour items. This imputation method was chosen due to its widespread 

use in the scoring procedure of various standardised scales (e.g. the SDQ, the 

Wechsler scales etc.). Cases with more than 5% missing values (n=37) were subject to 

missing value analyses.  

 Independent samples t-tests and chi-square tests were used to examine 

whether missingness was random or could be explained by the available data 

(Harrington, 2008; Tabachnick & Fidell, 2007). An independent samples t-test was 

used to compare the infants age of missing and non-missing cases. Equal variance 

was assumed as homogeneity of variance assumptions were met (F=.738, ns). Infant 

age, as reported at time of measure completion, was significantly lower in missing 

than non-missing cases, t(139) = 4.38, p<.001. An independent samples t-test 

comparing parent age of missing and non-missing cases did not reveal a significant 

difference between groups. 

 Chi-square tests were used to determine whether missingness could be 

explained by the available categorical data. Comparisons were made between missing 

and non-missing groups and parent ethnicity, respondents relationship to the infant, 

site of recruitment and respondents qualification level. No significant differences 

were found between missing and non-missing groups across the demographic 

variables explored. Following the missing value analysis, the management of cases 

with more than 5% missing values were considered. Due to the number of PPACS 

interviews with missing values (n=38), listwise deletion was ruled out due to the 

significant impact on the study sample size and subsequent interpretability of the EFA 

(Tabachnick & Fidell, 2007). The decision was made to retain cases with at least 80% 
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of PPACS items completed (18 items and above – see Appendix 4), thus resulted in 

the deletion of nine cases from the dataset. An 80% cut-off point was chosen to 

prevent more than 50% missing items for the attention and behaviour items. Missing 

values were replaced using the prorating method described above. Total scores were 

recalculated to include the replaced data.  

 Data were missing from the SDQ and CBCL questionnaires; five participants 

omitted items from the SDQ and 21 participants omitted items from the CBCL. Most 

participants omitted one item (less than 5%), with only two participants failing to rate 

more than one item, and therefore it was not necessary to subject the SDQ and CBCL 

data to missing value analyses. SDQ missing values were replaced as per the 

prorating procedure outlined in the SDQ scoring guidelines (www.sdqinfo.org). 

CBCL missing values were replaced with the whole group mean for that item 

(Tabachnick & Fidell, 2007). 
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Table 11. The distribution of missing PPACS-A items 

 Item Phrasing N missing % missing 

Attention     

 1H2 Difficulty sleeping 2 1.4 

 1H4 Frequency of sleeping difficulties 2 1.4 

 2H2 Time spent doing something they enjoy 22 15.4 

 2H4 Rate of getting up and down whilst doing something 

they enjoy 

23 16.1 

 2H6 Fidgeting whilst doing something they enjoy 23 16.1 

 3H2 Time spent playing alone 3 2.1 

 3H4 Rate of getting up and down whilst playing alone 6 4.2 

 3H6 Fidgeting whilst playing alone 6 4.2 

 4H2 Time playing with other children 19 13.3 

 4H4 Times child moved away from playing with other 

children 

19 13.3 

 5H2 Getting up at meal time 6 4.2 

 6H2 Running away when shopping 8 5.6 

Behaviour     

 1CD2 Resistance when going to bed 3 2.1 

 1CD4 Number of times refused to go to bed per week 3 2.1 

 2CD2 Temper tantrums 2 1.4 

 2CD4 Number of temper tantrums per week 2 1.4 

 3CD2 Refusal of requests 2 1.4 

 3CD4 Number of days refuses per week 2 1.4 

 4CD2 Deliberately broken or dirtied objects 2 1.4 

 4CD4 Number of days broken or dirtied objects per week 2 1.4 

 5CD2 Aggressive towards others 2 1.4 

 5CD4 Number of days aggressive towards others per week 2 1.4 

Note. Two participants did not complete any PPACS-A items. H2, H4 and H6 refer to 
severity and frequency scores of behaviours.  
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3.2.3 Normality 

To determine whether the assumptions of multivariate analyses were met, the data 

were examined for skewness and kurtosis. Histograms were produced for the 11 

attention and behaviour items of the PPACS-A to compare the distribution of scores 

with what might be expected if the distribution were normal. Initial examinations of 

the histograms suggested that most of the PPACS items were normally distributed. To 

gain a more reliable estimation of the normality of the data, statistics for skewness 

and kurtosis were examined. The statistics for each item are presented in Table 12. 

Items with standardised skewness and kurtosis statistics (z-scores) greater than 3.29 

(p>.001) were considered significantly non-normal. One behaviour item 

(‘oppositionality’) was negatively skewed. This item only just violated normality 

assumptions and therefore the decision was made to retain the original item (See 

Table 12).  

Skewness and kurtosis z scores were calculated for the total and subscale 

scores of the SDQ and CBCL. Skewness and kurtosis z-scores of the SDQ did not 

exceed the critical value of 3.29 and therefore can be considered reasonably normally 

distributed. The CBCL total problem Score and the CBCL internalising difficulties 

score had skewness and kurtosis z-scores which exceeded 3.29 and therefore square 

root transformations were successfully carried out (See Table 13).  

	  

3.2.4 Outliers 

Frequency output and boxplots were observed, for the PPACS, CBCL and SDQ, to 

determine the presence of possible outliers. Total and subscale scores identified as 

extreme in boxplots were examined further. Scores were identified as being outliers if 

they fell more than three standard deviations from the mean (Kline, 2011). One CBCL 
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total externalising score was identified as an outlier and winsorized to reduce its 

impact on the data. Winsorization (Dixon & Yuen, 1974), involved replacing the 

outlying score by the value of the next score plus one unit of measurement. This 

process was balanced at the other end of the distribution.  

 

3.2.5 Multicollinearity 

Multicollinearity and singularity represent difficulties with a correlation matrix that 

arise when two or more variables are too highly correlated (at .90 or above) or when 

variables are redundant i.e. one of the variables is an amalgamation of two or more of 

the other variables. Extreme multicollinearity is troublesome due to its effects on the 

determination of highly correlated variables contribution to a factor (Field, 2009; 

Tabachnick & Fidell, 2007). The correlation matrix of the 11 item PPACS-A was 

examined for inter-item correlations above .90 (See Table 14). No correlations were 

identified above .90 which suggests that extreme multicollinearity was not present 

within the data set. 
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Table 12. Descriptive statistics of the 11 item PPACS-A 
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Attention            

1 134 1.12 .10 1.13 1.28 .36 0.21 1.74 -1.37 .42 -1.82 

2 134 1.28 .08 .93 .87 .25 0.21 1.22 -0.77 .42 -1.36 

3 134 1.49 .06 .74 .55 .25 0.21 1.19 -0.27 .42 -.80 

4 134 2.01 .07 .78 .61 -.21 0.21 -0.98 -0.83 .42 -1.42 

5 134 1.37 .10 1.20 1.44 .04 0.21 0.19 -1.57 .42 -1.94 

6 134 1.98 .11 1.27 1.60 -.66 0.21 -3.15 -1.32 .42 -1.78 

Behaviour            

7 134 1.28 .10 1.21 1.45 .14 .21 .68 -1.59 .42 -1.96 

8 134 2.31 .09 .99 .98 -.10 .21 -.49 -.45 .42 -1.04 

9 134 2.41 .09 1.08 1.16 -.70 .21 -3.34 .02 .42 .20 

10 134 1.01 .09 1.00 1.01 .38 .21 1.80 -1.22 .42 -1.71 

11 134 1.75 .11 1.24 1.54 .10 .21 .46 -.94 .42 -1.50 

            

Total 

Difficulties 

134 15.68 .42 4.91 24.05 .13 .21 .62 -.29 .42 -.84 

Note. Items in bold are significantly skewed (z-score>3.29) 

 

 

 



	 95	

Table 13. Descriptive statistics of standardised and transformed scales 
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Note. Items in bold are significantly skewed (z-score > 3.29). SRCBCL Total difficulties = 
Square root transformed CBCL total difficulties score. SRCBCL Internalising = Square root 
transformed CBCL internalising difficulties 
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Table 14. Correlation matrix of PPACS-A items 

 Itemno. 1 2 3 4 5 6 7 8 9 10 11 
1 1           
2 .12 1          
3 -.04 .21 1         
4 .13 .27 .37 1        
5 -.11 .22 .10 .24 1       
6 .18 .05 .05 .13 .02 1      
7 .21 .05 .13 .17 .17 .06 1     
8 .09 .01 .02 .10 .12 .25 .23 1    
9 .15 -.07 -.09 .12 .01 .08 .28 .47 1   
10 .13 .20 .03 .14 .23 .21 .21 .43 .29 1  
11 .03 .08 -.01 -.04 .19 .15 .04 .51 .35 .46 1 
Note. Itemno. = PPACS-A item number 
 
 

3.2.6 Reliability 

The reliability of the PPACS-A was explored using Cronbach’s alpha statistic of 

internal consistency. The 11 item PPACS-A was found to have less than adequate 

reliability, with Cronbach’s alpha at .65. Corrected item-total correlations and 

Cronbach’s alpha if item deleted for the 11 item PPACS-A is displayed in Table 15. 

Five attention items were identified with corrected item-total correlations below .3 

which suggest that they are weakly correlated with the rest of the scale (Field, 2009). 

Item 1 (‘Sleeping difficulties’) and Item 3 (‘Attention and activity during individual 

activity’) had particularly low correlations with the rest of the scale, however 

examination of the statistics output suggested that deletion of these items would not 

improve Cronbach’s alpha statistic and therefore the decision was made to retain them. 

The Attention items were found to have poor reliability, with Cronbach’s alpha at .42. 

Behaviour items were found to have acceptable reliability, with Cronbach’s alpha 

at .70.  
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Table 15. Internal consistency of the PPACS-A  

Item Scale mean if item 

deleted 

Scale Variance if 

item deleted 

Corrected Item-Total 

Correlation 

Cronbach’s Alpha if 

Item deleted 

1 16.91 27.18 .18 .65 

2 16.75 27.63 .21 .64 

3 16.54 28.94 .13 .65 

4 16.02 27.38 .32 .63 

5 16.66 26.33 .23 .65 

6 16.05 25.90 .24 .64 

7 16.75 25.30 .32 .63 

8 15.72 24.60 .51 .59 

9 15.62 25.59 .35 .62 

10 17.01 24.39 .52 .59 

11 16.28 24.38 .38 .61 

Note. Correlations below .3 are highlighted in bold.  
 

3.2.7 Exploratory factor analysis 

To explore the latent factor structure of the PPACS-A, factor analysis was used. 

Factor analysis aimed to capture patterns of correlations among observed variables 

and reduce observed variables into a smaller set of factors, through an analysis of 

covariance (Tabachnick & Fidell, 2007). Despite the use of principal components 

analysis in previous examinations of the PACS/PPACS in older children (Sonuga-

Barke et al., 1994; Taylor et al., 1986), factor analysis was used due to the study aims. 

The literature suggests that when an analysis aims to identify latent constructs, it is 

more sensible to use exploratory factor analysis than principal components analysis 
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(Fabrigar, Wegener, MacCallum, & Strahan, 1999). Maximum-Likelihood factor 

analysis was used as it permits significance testing of factor loadings and correlations 

among factors (Cudeck & O’dell, 1994; Fabrigar et al., 1999). Following extraction, 

factors were rotated using an oblique rotation. An oblique rotation of factors was 

selected to allow factors to correlate. The alternative, orthogonal rotation was avoided 

as there was nothing to suggest that factors were independent of one another 

(Tabachnick & Fidell, 2007). 

 The suitability of the 11 PPACS-A items for factor analysis was examined. 

The correlation matrix, displayed in Table 14, was visually examined to check the 

pattern of relationships. The correlation matrix was scanned for variables with few 

correlations greater than .3 and any correlations greater than .9. Four items were 

identified with no correlations with other variables above .3. Although there is no 

clear recommendation for the minimum size of correlation needed for a variable to be 

retained for analyses, it was felt that factor analysis would benefit from the removal of 

item 1 (‘sleeping difficulties’). Item 1 had only one correlation above .20 and thus this 

item did not appear to represent any underlying factor (Field, 2009; Hutcheson & 

Sofroniou, 1999; Tabachnick & Fidell, 2007). No variables were observed with 

correlations greater than .9. The largest correlation identified in the correlation matrix 

was .51 between item 8 (‘temper tantrums’) and item 11 (‘aggression’). Following the 

deletion of one item from the scale, the analyses were re-run and suitability checks 

continued.  

 

3.2.8 Factor analysis: The 10 item PPACS-A 

A measure of sampling adequacy, the Kaiser-Meyer-Olkin (KMO) statistic, was 

examined on the remaining 10 PPACS-A items. A bare minimum of a KMO statistic 
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of .5 is reported in the literature, with values of .5-.7 considered mediocre, between .7 

and .8 good and .9 and above great (Field, 2009; Hutcheson & Sofroniou, 1999). The 

KMO statistic for the PPACS-10 was .68, which surpasses acceptable bounds of .50, 

suggesting that the sample size is adequate for factor analysis (Tabachnick & Fidell, 

2007). Bartlett’s test of sphericity revealed that correlations between PPACS-A items 

were significantly different from zero, c2(45) = 216.15, p<.001, and therefore 

confirmed the appropriateness of the items for factor analysis. The anti-image 

correlation matrix was scanned to ensure that all diagonal elements were above .5 

(Field, 2009). Factor analysis was considered suitable given the aforementioned 

indicators.  A maximum-likelihood factor analysis was conducted to obtain eigen 

values for each factor. Three factors had eigen values greater than Kaiser’s criterion 

of 1.0, explaining 21%, 11%, and 5% of the variance respectively (See Table 16).  
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Table 16. Eigen values of PPACS-10 factors 

 

A graph of each eigen value against the factor with which it is associated was 

examined to supplement Kaiser’s criterion. The scree plot was examined for a factor 

cut off point, typically at the point of inflexion of the curve (Field, 2009). Figure 3 

displays a scree plot which supports the extraction of three factors.  

 

 

 

 

 

  

Initial Eigenvalues 

Extraction Sums of Squared 

Loadings 

Rotation Sums of 

Squared Loadings 

 

Factor 

 

Total 

% of 

Variance 

Cumulative 

% 

 

Total 

% of 

Variance 

Cumulative 

% 

 

Total 

1 2.614 26.138 26.138 2.059 20.591 20.591 1.841 

2 1.673 16.732 42.87 1.082 10.821 31.412 1.181 

3 1.089 10.894 53.764 .514 5.141 36.553 1.120 

4 .999 9.992 63.755     

5 .814 8.143 71.899     

6 .74 7.396 79.294     

7 .693 6.934 86.229     

8 .546 5.458 91.687     

9 .441 4.406 96.093     

10 .391 3.907 100     
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Figure 3. The scree plot of factor eigenvalues for the 10 item PPACS-A 
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The three factors found were further examined using an oblique rotation of the 

component loading matrix. The factor loading matrix for the final solution is 

presented in Table 17. Loadings that fell below .4 are omitted from the table in line 

with the critical value of significant factor loadings, given the sample size (Field, 

2009; Tabachnick & Fidell, 2007). The factor loading matrix for the final solution 

with factor loadings above .10 can be found in Appendix 10.  

 

Table 17. Summary of exploratory factor analysis of the 10 item PPACS-A 

  Rotated factor loadings 

Item Item phrasing 1 2 3 

2 Attention and restlessness watching TV  .47  

3 Attention and restlessness during individual 

activity 

 .50  

4 Attention and restlessness during play with others  .66  

5 Activity at mealtime    

6 Activity when shopping    

7 Resistance to request to sleep    

8 Temper tantrums .58   

9 Refusal to comply with requests   -.62 

10 Destructive behaviour .59   

11 Aggression .82   

 

The collection of items on the same factor suggests that factor one represents 

disruptive behaviours. Factor two represents inattention and restlessness and factor 

three represents oppositionality. The relationship between factors were examined 
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using the factor correlation matrix. All factors were found to interrelate to some 

degree (r=.12-.23) and therefore independence between factors was not assumed.  

 

3.2.9 Reliability: the 10 item PPACS-A 

The reliability of the 10 item PPACS-A was explored using Cronbach’s alpha statistic 

of internal consistency. The 10 item PPACS was found to have less than adequate 

reliability, with Cronbach’s alpha statistic of .65. Five items were identified with 

corrected item-total correlations below .3 suggesting that they weekly correlate with 

the rest of the scale (see Appendix 11).  The internal consistency of the first two 

observed factors of the PPACS-A were examined. Disruptive behaviours (factor 1) 

reported good internal consistency, with a Cronbach’s alpha value of .74, in contrast, 

inattention/restlessness (factor 2) was found to have poor internal consistency with a 

Cronbach’s alpha statistic of .53. The internal consistency of the third factor was not 

examined as only one item was found to load strongly on to this factor.  

 

3.2.10 PPACS-A Group differences 

The mean PPACS-A total difficulties score for the sample was 15.68 (SD=4.91). 

Independent samples t-tests and One way ANOVAs were used to examine differences 

in PPACS-A total score based on the demographic information available. Bonferroni 

corrections were applied as appropriate to prevent the likelihood of Type I error. An 

independent samples t-test revealed a significant difference between PPACS-A total 

score and infant birth order. Separate variance estimates were not used because 

homogeneity of variance assumptions were met (F=2.70, p=.103). Parents who were 

reporting on their first child scored them significantly lower than parents reporting on 
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other children on the PPACS-A (t(132) = 3.39, p=.001). No significant differences 

were found between PPACS-A total score and infant age, infant gender, parental 

employment status, parental education level and parent ethnicity. 

 

3.2.11 Concurrent validity 

The concurrent validity of the PPACS-A and the SDQ were established using the 

CBCL. Pearson’s correlation coefficient was used to establish concurrent validity. As 

correlations can be unduly influenced by outliers and restricted spread, data was 

prepared prior to analyses (see sections 3.2.1-3.24). To examine, the variance between 

variables, scatterplots were examined. None of the variables appeared to have 

restricted variance among the scores.  

3.2.11.1 PPACS-A 

To explore the concurrent validity of the PPACS-A in preschool children aged 

1-3 years, the relationship between the PPACS-A total score and the CBCL/1.5-5 

subscale scores were examined. An indication of concurrent validity would be if 

CBCL scores demonstrated significant associations with the PPACS-A total score. 

The hypothesis was that the PPACS-A would be positively associated with the CBCL.  

A significant positive correlation was found between the CBCL total problem score 

and the PPACS-A total score, that is, a higher CBCL total problem score was 

associated with a higher PPACS-A total score (r(132)=.40, p<.001). Pearson’s 

correlation coefficient indicated a moderate effect size. The relationship between the 

PPACS-A total score and the CBCL total problem score is displayed in Figure 4. A 

significant positive correlation was also found between the CBCL total externalising 

difficulties score and the PPACS-A total score, that is, a higher CBCL externalising 
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score was associated with a higher PPACS-A total score. (r(132)=.49, p<0.001). 

Pearson’s correlation coefficient indicated a moderate-large effect size. A significant 

positive relationship was also found between the CBCL total internalising score and 

the PPACS-A total score, that is, a higher CBCL internalising score was associated 

with a higher PPACS-A total score (r(132)=.19, p=.027). 

 The relationship between the observed factors of the PPACS-A and the CBCL 

were then explored. Significant positive correlations were found between inattention 

and restlessness (factor two) and the CBCL total problem score (r(132)=.32, p<.001) 

and the CBCL externalising difficulties score (r(132)=.45, p<.001), that is, higher 

scores on PPACS-A items representing inattention and restlessness were associated 

with higher CBCL total problem and externalising difficulties scores. A significant 

positive correlation was also found between disruptive behaviour (factor one) and the 

CBCL total problem score (r(132)=.18, p<.05), that is, higher scores on PPACS-A 

items representing disruptive behaviours were associated with higher CBCL total 

problem scores. No significant correlations were found between the CBCL and factor 

three or between the observed factors and the CBCL internalising difficulties score.  
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Figure 4. A scatterplot of the relationship between the PPACS-A total score and the 

CBCL total problem score 
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3.2.11.2 SDQ 

The available CBCL and SDQ data from study two were used to explore the 

concurrent validity of the SDQ in children aged 12-30 months. The relationship 

between the SDQ total difficulties and broader internalising and externalising 

difficulties subscales and the CBCL/1.5-5 subscales was explored. It was 

hypothesised that the SDQ subscales would positively correlate with the CBCL 

subscales. Significant positive correlations were found between the CBCL total 

problem score and the SDQ Total difficulties (r(115)=.61, p<.001), internalising 

(r(115)=.53, p<.001) and externalising r(115)=.43, p<.001) difficulties score. This 

indicates that higher scores on the SDQ total difficulties, internalising and 

externalising difficulties subscales were associated with a higher CBCL total problem 

score. Pearson’s correlation coefficient indicated moderate-large effect sizes. The 

strongest relationship, the relationship between the SDQ total difficulties score and 

the CBCL total problem score, is displayed in Figure 5. 

 Significant positive correlations were found between the CBCL internalising 

score and the SDQ total difficulties (r(115)=47, p<.001), and internalising difficulties 

score (r(115)=.61, p<.001). This indicates that higher scores on the SDQ total 

difficulties and internalising subscales were associated with higher scores on the 

CBCL internalising subscale. Pearson’s correlation coefficient indicated a moderate 

effect size. No significant correlation was found between the CBCL internalising 

score and the SDQ externalising difficulties score. Significant positive correlations 

were found between the CBCL externalising score and the SDQ total difficulties 

(r(115)=.57, p<.001), internalising difficulties (r(115)=.23, p=.009) and externalising 

difficulties (r(115)=.63, p<.001) score. This indicates that higher scores on the SDQ 

total difficulties, internalising and externalising difficulties subscales were associated 
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with a higher score on the CBCL externalising subscale. The relationship between the 

SDQ externalising difficulties score and the CBCL externalising score is displayed in 

Figure 6.  

 

 

Figure 5. A scatterplot of the relationship between the SDQ total difficulties score and 

the CBCL total problem score 
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Figure 6. A scatterplot of the relationship between the SDQ externalising difficulties 

score and the CBCL externalising score 
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4 Discussion 

The present study aimed to establish the psychometric properties of two measures of 

internalising and/or externalising difficulties in a preschool sample of children aged 

12-36 months. Study one involved an examination of the psychometric properties of 

the SDQ in a community sample of preschool children aged 12-30 months. Study two 

involved an examination of the psychometric properties of the PPACS-A in a high 

risk sample of preschool children aged 1-3 years. The psychometric properties of the 

two measures will be considered and situated within the literature. Some of the 

limitations of the present study will be considered, and the implications of the study 

highlighted. Directions for future research will be considered throughout.  

 

4.1 Research findings 

4.1.1 Study One 

Study one involved an examination of the psychometric properties of the SDQ in a 

community sample of preschool children aged 12-30 months. The psychometric 

properties of the SDQ were established using structural equation modelling for CFA 

and Cronbach’s alpha statistic of internal consistency. Mean scores and bandings for 

the parent-rated preschool SDQ were also reported. The study examined the original 

five factor structural model proposed by Goodman (2001) and the implementation of 

the broader internalising and externalising difficulties subscales supported in older 

samples (A. Goodman et al., 2010). Adequate model fit was found for the original 

five factor model and the second order five factor model, accounting for broader 

internalising and externalising subscales. This indicates that the SDQ subscales and 

broader internalising and externalising difficulties subscales can be used in 

community samples of preschool children aged 12-30 months in a valid way. High 
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positive correlations were revealed between scores on the emotional and peer; and 

conduct and hyperactivity subscales which lends further support to the use of the 

broader internalising and externalising subscales. However, it is important to note that 

the comparative fit index did not meet the criteria for acceptable fit for both models 

tested, and thus indicated some departure of the proposed measurement models from 

the data. Slight modification of the two measurement models tested did not improve 

the model fit significantly.  

 These findings are somewhat consistent with previous literature aiming to 

confirm the factor structure of the SDQ in preschool samples. For example, in an 

examination of the psychometric properties of the SDQ in a Dutch sample of 3-5 year 

old preschoolers, Klein and colleagues (Klein et al., 2013) reported an acceptable five 

factor model fit but reported similar discrepancies in model fit statistic as found in the 

present study. This suggests that the five subscales proposed in the original SDQ may 

fail to explain characteristics in infancy and toddlerhood in their entirety and/or 

suggests that characteristics reported in infancy and toddlerhood do not map on to 

characteristics seen in older children so easily. However, it is important to note that 

other studies, examining preschool samples aged three years and above, report 

consistent fit indices (Croft et al., 2015; Ezpeleta et al., 2013; Theunissen et al., 2013) 

and therefore the discrepancy reported in model fit statistics cannot be consistently 

explained in this way. 

 To the researcher’s knowledge, this is the first study to report the 

psychometric properties of the SDQ in a UK sample of preschool children aged 12-30 

months old. However, findings are inconsistent with the closest age-matched study of 

the psychometric properties of the SDQ available in the literature to date. D’Souza 

and colleagues (D’Souza et al., 2016), examined the psychometric properties of the 
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SDQ in a community sample of two year old children in New Zealand. They reported 

poor model fit for the original five factor model outlined in the literature. Instead, 

they report a ‘more promising’ model fit when using a positive construal factor in 

which positively worded, reverse scored SDQ items are allowed to cross-load onto the 

prosocial factor. An examination of this suggested model was beyond the scope of the 

present study, but may represent a future research consideration. The literature 

suggests that parents are positively biased towards younger samples (Dix et al., 1986) 

in that they make progressively more dispositional inferences about externalising 

difficulties as a child increases in age. It is then possible that in very young preschool 

samples, parents do not feel comfortable attributing negative characteristics to 

infants/toddlers and as such are less likely to make assumptions about the 

intentionality of internalising and externalising difficulties. Parents of very young 

preschool children may therefore be more agreeable to the attribution of positive 

characteristics. Given the above, model fit, when using a positive construal factor, in a 

UK community sample of very young preschool children represents a future research 

consideration.  

 It is important to note that some of the SDQ items had unacceptably low 

loadings onto their proposed factors, which is not consistent with previous research in 

older preschool samples (e.g. Ezpeleta, Granero, de la Osa, Penelo, & Domènech, 

2013). Two items on the emotional subscale (‘unhappy’ and ‘somatic complaints’), 

one item on the peer subscale (‘picked on’) and one item from the conduct problems 

subscale (‘spiteful to others’) had particularly low loadings. This could relate to 

parental assumptions about intentionality as described above, however it is also 

possible that these items do not adequately identify the constructs that they were 

originally intended to relate to in older children (D’Souza et al., 2016). The SDQ was 
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not designed for use in preschool children aged 12-23 months and therefore one could 

argue that some items are not developmentally appropriate for use in this age range. 

For example, asking a parent to decipher an internal state and the subsequent action 

on to others (e.g. ‘spiteful to others’) may increase the likelihood of a guess response. 

It may be argued that the act of being spiteful relies on higher order cognitive abilities 

which one year old children have not developed yet (D’Souza et al., 2016). 

Furthermore, very young preschool children may have had few opportunities to 

display some of the behaviours asked about at this age, in comparison to older 

children. For example, pre-mobile infants/infants who have not had access to any 

early years child care provision (e.g. nursery) may have had little opportunity to 

interact independently with other infants and therefore demonstrate the behaviours 

enquired about.  

 This study, is not the first in the literature to report low loadings on items in 

young preschool samples and therefore future research should consider the 

appropriateness of some SDQ problem items in young preschool samples (D’Souza et 

al., 2016). An examination of the factor loadings reported in this study suggest that 

the emotional symptoms, conduct problems, and peer subscale may benefit from the 

removal of one/two items. However, an analysis of the psychometric properties of the 

SDQ following an adaptation of items/item deletion was beyond the scope of the 

present study. The SDQ is a parent report questionnaire and therefore any adaptation 

should be done in consultation with parents to ensure acceptability and ease of 

interpretation. It would also be appropriate to consult a panel of experts to obtain 

ratings regarding the appropriateness/relevance of items for the measurement of 

internalising and externalising difficulties in this age group, prior to piloting the 

adapted scale (Polit & Beck, 2006). 
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 Cronbach’s alpha was used to determine the internal consistency of SDQ 

subscales. Cronbach’s alpha statistic suggested that SDQ subscales for the whole 

sample generally showed poor internal consistency, with Cronbach’s alpha 

predominantly falling below the acceptable cut-off. One of the five subscales 

(prosocial) and the broader total difficulties and externalising difficulties subscales 

achieved an alpha value equal to or greater than the recommended cut off of .70. The 

broader internalising subscale did not report adequate internal consistency. When 

taken together, this indicates that only the prosocial and broader externalising 

difficulties subscale can be used reliably in preschool children aged 12-30 months. As 

such, the assessment of general externalising difficulties and strengths, as measured 

by a single score, may be the most appropriate use of the SDQ in very young 

preschool children (McAloney-Kocaman & McPherson, 2017). As the total 

difficulties score is a summation of the internalising and externalising subscales, 

caution is warranted in its interpretation.  

 When the sample was split by infant age, a slightly better Cronbach’s alpha 

was achieved across all SDQ subscales for the two year olds in the sample, except for 

the prosocial subscale. However, this did not result in any additional SDQ subscales 

reaching the threshold for good internal consistency. Splitting the sample by age, 

suggested that the broader externalising difficulties subscale cannot be used as a 

reliable indicator of low risk difficulties in one year old children, as has been 

suggested in older children (A. Goodman et al., 2010). It is important to note that low 

Cronbach’s alpha values across SDQ subscales may be somewhat explained by the 

low factor loadings highlighted above. There are large inconsistencies in the internal 

consistency of SDQ subscales reported in the five SDQ studies conducted with 

preschool children in the 2-3 year age range to date (Croft et al., 2015; D’Souza et al., 
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2016; Ezpeleta et al., 2013; Klein et al., 2013; Theunissen et al., 2013). The variation 

of SDQ subscales reported across preschool samples appears reflective of 

inconsistencies reported elsewhere in samples of older children (Stone et al., 2010). 

 Significant differences were found between SDQ total difficulties score and 

infant age, gender and parent educational level. Mean scores indicated that males 

achieved significantly higher total difficulties and externalising difficulties scores 

than females, within the study sample. These gender effects are consistent with 

findings from previous examinations of the SDQ in preschool samples (e.g. D’Souza 

et al., 2016; Klein et al., 2013). This finding may be explained by gender differences 

found in direct aggression in childhood, with boys demonstrating more direct 

aggression than girls (Card, Stucky, Sawalani, & Little, 2008). It is also possible that 

factors which have been found to influence parental reports of difficulties (e.g. 

parental psychopathology and stress) may interact with child gender (Kaiser, Hancock, 

Cai, Foster, & Hester, 2000; Webster-Stratton & Hammond, 1998). Alternatively, 

these differences may be explained by gender differences in parental attention to 

emotional expression, that is, that emotional expression is not more prominent in one 

sex than the other, but rather that parents are more attentive to the expression of 

emotions such as anger in boys (Chaplin, Cole, & Zahn-Waxler, 2005). 

Mean scores indicated that younger preschool children achieved significantly 

higher total difficulties and externalising difficulties scores than the older 

preschoolers in the sample. These findings appear inconsistent with previous research 

examining developmental trajectories, which suggest that externalising difficulties 

peak at 24 months (Achenbach, 1992; Tremblay et al., 1999). Mean scores indicate 

that parents with a higher educational level rated their children lower on the total 

difficulties and externalising difficulties SDQ subscales. It is possible that these 



	 116	

findings reflect a rating bias. Parents with a low education level may have applied 

stricter conditions when considering what constitutes challenging behaviour (Klein et 

al., 2013). On the other hand, contextual stressors of parents with a low education 

level (e.g. low socioeconomic status, longer work hours) may have influenced 

parental ratings.  

4.1.2 Study two 

Study two involved an examination of the psychometric properties of the PPACS-A 

in a preschool sample of 1-3 year old children considered at risk of behavioural 

difficulties. The psychometric properties of the PPACS-A were established using 

EFA, Cronbach’s alpha statistic of internal consistency and Pearson’s correlation with 

the CBCL/1.5-5. Following an examination of the factorability of the PPACS-A items, 

10 items were subjected to EFA. Exploratory factor analysis of the 10 item PPACS-A 

revealed a three factor structure, identified through Kaiser’s criterion and the scree 

plot diagram.  

The first factor was labelled ‘disruptive behaviour’ because the items loading 

on to it seemed to relate to conduct problems and destructiveness (e.g. temper 

tantrums, destructiveness, aggression). The second factor was labelled ‘inattention 

and restlessness’ because the items loading on to it were related to expressions of 

inattention (e.g. restlessness, fidgeting and low maintenance of attention). The third 

factor which emerged was labelled ‘oppositionality’ because only one item (‘Refusal’) 

loaded strongly on to this factor. The factor identified as representing disruptive 

behaviour explained the greatest amount of variance within the data, followed by the 

factor identified as inattention and restlessness and then the factor identified as 

oppositionality.  
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The three factor structure reported for the 10 item PPACS-A is inconsistent 

with a previous report of the factor structure of the Preschool Parental Account of 

Childhood Symptoms. Sonuga-Barke and colleagues (Sonuga-Barke et al., 1994), 

reported a two factor structure which included a hyperactivity factor and a conduct 

factor. The identification of a third factor may be explained by the adaptations made 

to the PPACS to form the PPACS-A in order to facilitate its use in younger preschool 

children. It is possible that oppositionality represents an individual construct in very 

young children but that overtime this difficulty manifests itself into universal 

disruptive behaviours and/or difficulties with inattention or impulse control over time. 

This may explain the interrelationship identified in the factor correlation matrix. 

Alternatively, given that only one item (‘Refusal’) was found to strongly correlate on 

to ‘oppositionality’ (the third factor), item nine arguably represents an item for 

deletion from the PPACS-A. From a face validity perspective, the third factor does 

not appear to be adding anything of pertinent importance to the measure. Despite 

differences in the number of factors reported in the current study, the current findings 

are consistent with previous reports that inattention and restlessness represent a 

relatively distinct construct from disruptive behaviours. This supports the findings of 

the original PACS and the PPACS (Sonuga-Barke et al., 1994; Taylor et al., 1986). 

Cronbach’s alpha suggested that the 10 item PPACS-A had poor internal 

consistency, with the Cronbach’s alpha value achieved failing to meet the 

recommended cut off of .70. Good internal consistency was reported for the items 

observed to load on to the disruptive behaviours factor but not the inattention and 

restlessness factor. The internal consistency of the third factor was not examined as 

only one item loaded strongly on to that factor. Findings suggest that the frequency 

and severity scores of items belonging to the disruptive behaviours factor may be 
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averaged to identify preschool children with behavioural difficulties who may warrant 

further attention, in a somewhat reliable way. However, the items belonging to the 

inattention/restlessness factor cannot be used in the same way. The poor internal 

consistency found for the inattention/restlessness items may be explained by the 

variable nature of attention in the preschool years (Mahone, 2005). Alternatively, it 

may be explained by difficulties in rating inattention in such a young sample. For 

example, parents may struggle to identify difficulties with inattention if 

clear/exaggerated external indicators are not present.  

A significant difference was found in the PPACS-A total score of parents who 

were reporting on their first or subsequent children. Mean scores indicated that 

parents who were reporting on their first child scored significantly lower on the 

PPACS-A than parents who were reporting on subsequent children. This finding may 

be explained by advancements in knowledge of child behaviour acquired by parents 

after their first child. Parents may have a clearer understanding of what constitutes 

difficult behaviour in subsequent children, as they have a benchmark from which to 

base decisions off.  

The 10 item PPACS-A was validated against the CBCL/1.5-5. Significant 

positive relationships were found between the CBCL total problem, internalising and 

externalising subscales and the PPACS-A total score. Significant positive 

relationships were also found between disruptive behaviours (factor one) and 

inattention and restlessness (factor two) and the CBCL total problem and 

externalising subscale. This indicates that as parent scores increased on the CBCL/the 

externalising difficulties subscale, parents scores on the items which make up the 

disruptive behaviours and inattention and restlessness factors also increased. No 

relationship was observed between the CBCL internalising difficulties subscale and 
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the observed factors of the PPACS-A, however this was to be expected given that the 

PPACS-A does not attempt to measure internalising difficulties. The significant 

positive relationship identified between the PPACS-A total and CBCL internalising 

difficulties subscale may be explained by the suggestion that internalising and 

externalising difficulties co-develop (Gilliom & Shaw, 2004) and therefore parents 

who report high externalising difficulties on the PPACS-A are likely to report high 

internalising difficulties on the CBCL. The findings collectively demonstrate that the 

PPACS-A measures the same externalising constructs as the CBCL and therefore it is 

possible that the PPACS-A may represent an alternative measure for use in the 

identification of externalising difficulties in preschool children aged 1-3 years. 

However, given the limitations of the present study no definite conclusions about the 

validity of the PPACS-A can be provided.  

The data available from study two was used to establish the concurrent 

validity of the SDQ in an at risk sample of children aged 12-30 months. As with other 

studies, the SDQ was validated against the CBCL/1.5-5 (Ezpeleta et al., 2013; 

Theunissen et al., 2013). Significant positive associations were found across the 

CBCL total problem and externalising score and the SDQ total difficulties and 

broader internalising and externalising subscales. Significant positive associations 

were also found between the CBCL internalising score and the SDQ total difficulties 

and internalising difficulties score. No significant association was found between the 

CBCL internalising score and the SDQ externalising difficulties score. These findings 

suggest that the preschool SDQ and the CBCL/1.5/5 are measuring the same construct 

and therefore aspects of the SDQ could be used as a shorter, more cost-effective 

alternative to the CBCL.1.5-5 in the valid measurement of internalising and 

externalising difficulties in preschool children aged 12-36 months. The size of 
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associations between the SDQ and CBCL are consistent with previous associations 

reported in preschool samples (Ezpeleta et al., 2013; Theunissen et al., 2013). 

 

4.2 Strengths and limitations of the present study 

The present study is novel in its examination of the psychometric properties of the 

SDQ and PPACS-A in a UK sample of children aged 1-3 years. The present study 

failed to explore all aspects of reliability and validity due to time and resource 

constraints. Information pertaining to the inter-rater reliability (of the PPACS-A), the 

discriminant validity, predictive validity and test-retest reliability of these measures 

remain unknown. This limitation means that categorical inferences about the 

reliability and validity of the SDQ and PPACS-A cannot be made, without further 

research. Future research may want to establish the aspects of reliability and validity 

overlooked in the present study in preschool samples of children aged 1-3 years.  

 The identification of internalising and/or externalising difficulties in very 

young preschool children has positive clinical and research implications (see 

discussion below) but it is difficult to ignore the risk associated with pathologising 

potentially transient developmental behaviours. However, this limitation may be 

circumvented by the method of identification used. Semi-structured interview 

methodology (e.g. the PPACS-A), which involves the use of clinical judgement and 

an exploration of examples given by parents, may reduce the likelihood of this 

happening.  

4.2.1 Study One 

Study One represents the first study to establish the psychometric properties of the 

SDQ in a UK sample of preschool children aged 12-30 months. The large sample 

adheres to participant to item ratio requirements outlined in the literature and 
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therefore should be considered a real strength of the present study (Nunnally, 1978; 

Tabachnick & Fidell, 2007). Prior to this study, the psychometric properties of the 

SDQ in children aged 1-2 years was unknown, and therefore this study is the first to 

establish the psychometric properties of this questionnaire in this age range.  

However, the study is not without limitation. For example, the use of 

Cronbach’s alpha to measure internal consistency may have impacted study findings. 

It has been highlighted elsewhere in the literature that Cronbach’s alpha may not be 

an optimal measure of internal consistency when examining reliability on measures 

which are ranked on a likert scale (e.g. the SDQ), with mean inter-item correlation 

coefficients based on polychoric correlations suggested instead (D’Souza et al., 2016). 

Also, Cronbach’s alpha values are reportedly affected by scale length and therefore 

interpretation of individual subscales may be low because of the small number of 

items (5) which make up the five SDQ subscales (D’Souza et al., 2016; Streiner, 

2003). This was not accounted for in study one.  

No attempts were made to adapt the SDQ for use in preschoolers aged 12-30 

months. Adaptations may have prevented some of the low loadings seen across items. 

Lastly, whilst the large sample in study one represent a relative strength of the study, 

the sample may not be considered representative. 65% of the sample identified 

themselves as a White ethnic subgroup and therefore the generalisability of the 

current findings to other ethnic groups should be questioned.  

4.2.2 Study Two 

Study two is the first study to examine the psychometric properties of an 

adapted version of the preschool parental account of childhood symptoms (the 

PPACS-A) in a high risk sample of 1-3 year old children and therefore offers a unique 

contribution to the literature. However, the study has several limitations which mean 



	 122	

that results should be interpreted with caution. For example, the sample size was 

relatively small and consisted of high risk children and therefore the findings cannot 

be generalised to community samples. Future research may want to explore the 

psychometric properties of the PPACS-A in a large sample of preschool children aged 

1-3 years. However, the high risk sample was decided in line with previous literature 

aiming to explore the factor structure of checklists (e.g. Achenbach & Rescorla, 2000), 

in order to maximise the tools potential for identifying clinically significant 

difficulties. Future research may want to explore the psychometric properties of the 

PPACS-A in a large sample of pre-school children aged 1-3 years.  

 The concurrent validity of the SDQ was determined using data available from 

study two. As such, the psychometric properties of the SDQ reported refer to an at 

risk sample of 12-30 month olds. Whilst this offers a novel contribution to the 

literature, researchers may want to consider a thorough examination of the 

psychometric properties of the SDQ in a specific sample. 

 

4.3 Implications 

The findings of the present study have multiple theoretical, research and clinical 

implications.  

4.3.1 Theoretical 

The present study demonstrates that internalising and externalising difficulties can be 

measured in preschool children aged 1-3 years but the validity and reliability of doing 

so was not consistently adequate across measures. Study one and Study two findings 

suggest that externalising difficulties, particularly those which are disruptive, can be 

identified in a more reliable way in preschool children than other difficulties such as 

hyperactivity. Findings suggest that some items may not be adequate for the 
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measurement of difficulties in very young preschool children. This inadequacy may 

be a consequence of items being inappropriate for the developmental stage of very 

young preschool children. As the first three years represent a rapid developmental 

period, the positive and/or negative characteristics that you might expect to see in a 

two year old is arguably very different from what you might expect to see in a one 

year old. It may be that further adaptation of these measures are required prior to their 

use in the identification of internalising and externalising difficulties in a reliable and 

valid way. It is also possible that parents find it difficult to identify the presence or 

absence of particular characteristics in very young children, making the endorsement 

of items difficult. This may explain the missing data within the present study. 

However, the validity and reliability reported in measures currently available for use 

in preschool children aged 1-3 years (Szaniecki & Barnes, 2016), which use 

dimensional and categorical approaches, suggests that the psychometric properties 

reported in this study may reflect measure specific difficulties rather than difficulties 

in the identification of internalising and externalising difficulties in preschool children 

who fall within this age group.  

 

4.3.2 Clinical 

 The methodological approaches employed by the SDQ and the PPACS-A 

make them attractive measurement tools for use in clinical/research settings. The 

SDQ represents a brief, inexpensive screening tool, which is used routinely in clinical 

services with children aged 2 years and above. If this measure could identify 

internalising and externalising difficulties which warrant further attention, in a 

reliable and valid way with very young preschool children from 12 months old, this 

may have implications for clinical service provision. For example, the SDQ could be 
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used as an assessment and/or evaluative tool for children of all ages who access 

CAMH service provision.  Additionally, given the current economic climate, a 

screening tool that is inexpensive to service providers may be considered 

advantageous. The PPACS-A represents an adapted version of the PPACS, a measure 

used routinely in research settings with older preschool samples to identify 

externalising difficulties and/or evaluate the effectiveness of parent-infant 

interventions geared towards the management/alleviation of externalising difficulties. 

Initial investigations of the psychometric properties of the PPACS-A serve as a first 

step in the consideration of this measure in the identification of externalising 

difficulties in preschool children aged 1-3 years. If this measure were available for 

use in this age range it may facilitate the development of the evidence base for parent-

infant interventions in very young children, through its potential use as a routine 

outcome measure. This role would serve to promote the strategy outlined in key 

health initiatives (Independent Mental Health Task Force, 2016). 

4.3.3 Research  

Further investigation into the reliability and validity of these measures in preschool 

samples is warranted, to ascertain whether these instruments may support the 

identification, monitoring and evaluation of internalising and/or externalising 

difficulties in preschool children, aged 1-3 years. Good practice guidelines and health 

policies (Division of Clinical Psychology, 2015; Independent Mental Health Task 

Force, 2016; Leadsom et al., 2013; NHS England, 2017; NSF, 2004) support the 

assessment of the social-emotional needs of children under 5 years, the early 

identification and intervention of difficulties, and the importance of evaluating 

clinical work. The present study reports on initial examinations of some of the 

psychometric properties of the PPACS-A and the SDQ. It is recommended that 
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further analyses of the psychometric properties of the SDQ and the PPACS-A are 

carried out in samples of very young preschool children to allow for inferences to be 

made about reliability and validity. With further development, these scales could 

enhance the instruments available for the measurement of internalising and 

externalising difficulties in epidemiological and longitudinal analyses of difficulties. 

These scales may provide opportunities for researchers to map the resilience and risk 

factors associated with the emergence of internalising and externalising difficulties in 

very young preschool children.  

The findings of the current study suggest that the psychometric properties of 

measures may vary to a significant degree across age-bands. This may have 

implications for how the psychometric properties of measurement tools are 

established in very young preschool samples in the future. At present, it is common 

for psychometric studies to include children who sit within a narrow age band (e.g. 3-

5 years), however the current study highlights that it is possible that the rapid 

developmental changes which occur across ages in this study population, may result 

in different psychometric reports. This may have implications for the exploration of 

psychometric properties in future research studies.  

The findings suggest that the intentionality attributed to behaviours in very 

young preschool may influence how behaviour is reported on by parents. Parent 

reporting biases need to be conceptualised in clinician’s and researcher’s 

interpretations of distress when working with parent-infant dyads. The use of 

qualitative interviews in the identification of difficulties in preschool children may 

serve to bypass some of the difficulties that may present themselves when attempting 

to reliably and validity identify internalising and/or externalising difficulties.  
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4.4 Conclusion 

4.4.1 Study One 

A five factor first order and five factor second order model were found for the 

parent-rated SDQ in a community sample of 12-30 month old children. The total 

difficulties and externalising difficulties subscales were reported to have good internal 

consistency but other determinants of reliability and validity need to be explored 

before firm conclusions can be made about its appropriateness for use in clinical and 

research settings. Results suggest that the internal consistency of the four problem 

subscales (emotional symptoms, conduct problems, peer problems and hyperactivity) 

should not be used to determine whether difficulties warrant further attention. 

Differences in total difficulties and externalising difficulties score were found 

between infant age groups, gender and parental educational level. Research findings 

suggest that the SDQ may require further adaptation, to include more 

developmentally appropriate items, for use in children aged 12-30 months. These 

adaptations should be guided by consultation with parents and experts within the field 

of infant mental health. This may improve the psychometric properties of the SDQ for 

use as a screening tool in preschool children aged 12-30 months.  

4.4.2 Study Two 

The PPACS-A appears to have a good internal structure for the measurement 

of behavioural difficulties, but the internal consistency of attentional difficulties is 

poor. The PPACS-A consists of three correlated subscales representing disruptive 

behaviour, inattention and restlessness, and oppositionality. The study suggests that 

the PPACS-A may be used in the identification of externalising difficulties as was 
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established with the CBCL. Future research should aim to establish the psychometric 

properties of the PPACS-A in a large community sample of 1-3 year olds.  
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Appendix 5: CBCL 
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Appendix 6. Demographics Questionnaire 
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Appendix 7: Square root transformed SDQ items 
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1 1112 1.09 0.01 0.38 0.14 -1.69 0.07 -23.04 2.86 0.15 4.42 

2 1112 .71 .02 .57 .33 -.27 .07 -3.73 -1.61 .15 -3.32 

3 1112 .09 .01 .30 .09 3.32 .07 45.26 9.54 .15 8.07 

5 1112 .65 .02 .56 .31 -.17 .07 -2.32 -1.67 .15 -3.38 

6 1112 .49 .02 .55 .30 .32 .07 4.39 -1.68 .15 -3.39 

8 1112 .10 .01 .31 .10 2.95 .07 40.24 7.13 .15 6.97 

9 1112 .97 .02 .51 .26 -1.06 .07 -14.39 -.28 .15 -1.38 

10 1112 .50 .02 .56 .32 .34 .07 4.61 -1.66 .15 -3.36 

11 1112 .63 .02 .61 .37 .06 .07 .78 -1.78 .15 -3.48 

12 1112 .16 .01 .38 .14 2.10 .07 28.58 2.66 .15 4.26 

13 1112 .26 .01 .45 .21 1.22 .07 16.66 -.36 .15 -1.56 

14 1112 .32 .01 .48 .23 .88 .07 12.01 -1.10 .15 -2.75 

15 1112 .69 .02 .54 .29 -.34 .07 -4.64 -1.55 .15 -3.25 

16 1112 .53 .02 .56 .32 .22 .07 3.03 -1.72 .15 -3.42 

17 1112 1.16 .01 .37 .13 -1.95 .07 -26.63 3.80 .15 5.09 

18 1112 .33 .02 .51 .26 .95 .07 12.91 -.90 .15 -2.48 

19 1112 .13 .01 .36 .13 2.45 .07 33.37 4.34 .15 5.44 

22 1112 .22 .01 .43 .19 1.54 .07 21.03 .59 .15 2.01 

23 1112 .48 .02 .56 .31 .41 .07 5.59 -1.61 .15 -3.32 

24 1112 .26 .01 .47 .22 1.28 .07 17.51 -.14 .15 -.99 
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Appendix 8: Log10 transformed SDQ items 
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1 1112 0.39 0.00 0.09 0.01 0.01 0.07 0.15 -2.00 0.15 -3.70 

2 1112 .23 .01 .19 .04 -.11 .07 -1.48 -1.50 .15 -3.20 

3 1112 .03 .00 .10 .01 3.47 .07 47.26 10.95 .15 8.64 

5 1112 .20 .01 .18 .03 -.01 .07 -.15 -1.49 .15 -3.19 

6 1112 .15 .01 .17 .03 .44 .07 6.00 -1.39 .15 -3.08 

8 1112 .03 .00 .10 .01 3.08 .07 41.98 8.29 .15 7.52 

9 1112 .31 .01 .17 .03 -.80 .07 -10.85 -.60 .15 -2.02 

10 1112 .16 .01 .18 .03 .46 .07 6.31 -1.38 .15 -3.07 

11 1112 .20 .01 .20 .04 .18 .07 2.45 -1.63 .15 -3.33 

12 1112 .05 .00 .12 .01 2.20 .07 29.95 3.37 .15 4.79 

13 1112 .08 .00 .14 .02 1.29 .07 17.65 .01 .15 .26 

14 1112 .10 .00 .15 .02 .94 .07 12.86 -.84 .15 -2.39 

15 1112 .21 .01 .17 .03 -.17 .07 -2.27 -1.38 .15 -3.07 

16 1112 .17 .01 .18 .03 .35 .07 4.79 -1.45 .15 -3.15 

17 1112 .38 .00 .13 .02 -1.43 .07 -19.45 1.82 .15 3.52 

18 1112 .10 .00 .16 .03 1.05 .07 14.33 -.50 .15 -1.84 

19 1112 .04 .00 .11 .01 2.57 .07 35.04 5.27 .15 5.99 

22 1112 .07 .00 .14 .02 1.64 .07 22.33 1.12 .15 2.77 

23 1112 .15 .01 .18 .03 .53 .07 7.23 -1.32 .15 -3.00 

24 1112 .08 .00 .15 .02 1.38 .07 18.85 .33 .15 1.50 
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Appendix 9: SDQ reliability split by gender 

Infant gender Cronbach’s alpha N of items 

Male .71 20 
Female .75 29 
	
	

Item-Total Statistics 
Infants gender Scale 

Mean if 
Item 

Deleted 

Scale 
Variance if 

Item 
Deleted 

Corrected 
Item-Total 
Correlation 

Cronbach's 
Alpha if 

Item 
Deleted 

Male 

Hyp1 9.64 19.374 .364 .691 
Emo1 10.41 21.513 .216 .706 
Cond1 9.76 19.635 .381 .690 
Peer1 10.01 20.551 .255 .703 
Cond2 9.72 20.637 .268 .701 
Emo2 10.42 21.180 .356 .699 
Hyp2 9.94 19.367 .416 .686 
Peer2 9.76 20.595 .169 .715 
Cond3 10.34 20.952 .308 .699 
Emo3 10.26 21.374 .186 .708 
Peer3 10.18 20.879 .271 .701 
Hyp3 9.76 19.246 .468 .681 
Emo4 9.93 20.261 .289 .699 
Cond4 10.17 20.589 .274 .701 
Peer4 10.36 21.632 .150 .710 
Hyp4 9.29 20.735 .210 .707 
Cond5 10.29 20.972 .272 .701 
Peer5 9.98 20.618 .218 .707 
Emo5 10.27 20.747 .318 .698 
Hyp5 9.51 20.499 .248 .703 

Female 

Hyp1 9.17 21.294 .407 .730 
Emo1 9.88 23.966 .163 .748 
Cond1 9.25 21.530 .386 .732 
Peer1 9.40 22.071 .342 .736 
Cond2 9.18 22.263 .321 .738 
Emo2 9.85 23.548 .257 .743 
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Hyp2 9.40 21.455 .421 .729 
Peer2 9.20 22.257 .217 .750 
Cond3 9.81 23.041 .359 .738 
Emo3 9.68 23.154 .237 .744 
Peer3 9.65 22.390 .396 .734 
Hyp3 9.20 21.467 .432 .729 
Emo4 9.35 21.968 .319 .738 
Cond4 9.59 22.650 .294 .740 
Peer4 9.83 23.524 .231 .744 
Hyp4 8.87 22.459 .246 .745 
Cond5 9.72 23.223 .237 .744 
Peer5 9.44 22.015 .341 .736 
Emo5 9.64 22.635 .297 .740 
Hyp5 9.01 21.966 .343 .736 
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Appendix 10. Summary of exploratory factor analysis 

	
  Rotated factor loadings 

Item Item phrasing 1 2 3 

2 Attention and restlessness watching TV .13 .47 .15 

3 Attention and restlessness during individual activity  .50  

4 Attention and restlessness during play with others -.14 .66 -.33 

5 Activity at mealtime .23 .35  

6 Activity when shopping .21   

7 Resistance to request to sleep  .13 -.38 

8 Temper tantrums .58  -.32 

9 Refusal to comply with requests .30 -.22 -.62 

10 Destructive behaviour .59 .13  

11 Aggression .82 -.11  
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Appendix 11: 10 item PPACS-A reliability table 

 
Reliability 
Statistics 

Cronbach's 
Alpha 

N of 
Items 

.653 10 

 
 

Item-Total 
Statistics 

 

Scale 
Mean if 

Item 
Deleted 

Scale 
Variance 

if Item 
Deleted 

Corrected 
Item-Total 
Correlation 

Cronbach's 
Alpha if 

Item 
Deleted 

Sleepresist 15.63 22.476 .284 .636 
TemperTantrums 14.60 21.415 .521 .588 
Refusal 14.50 22.553 .339 .624 
BrokenDirtied 15.90 21.297 .526 .586 
Aggression 15.16 21.065 .401 .608 
Enjoy 15.63 24.491 .198 .650 
OwnActivity 15.42 25.478 .153 .654 
OthersActivity 14.90 24.209 .308 .632 
Mealtime 15.54 22.656 .270 .640 
Outside 14.93 23.010 .212 .655 

 
 
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
 


