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It is generally accepted that approximately 5-10% of chil-
dren have substantial difficulties in learning to read despite
adequate cognitive abilities and classroom instruction
(Snowling, 2008). This represents between one and three
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Abstract

Objective: Adopting a socio-ecological perspective, we used data extracted from
clinical casefiles to investigate factors associated with externalising and inter-
nalising problems in a large, representative sample of children with a diagnosis of
dyslexia.

Method: This study is a secondary analysis of data collected by the Dyslexia-
SPELD Foundation in Western Australia. Casefiles for school-aged children who
had received a dyslexia diagnosis in 2014 and 2015 were identified (n = 1,235),
and a subset of casefiles were randomly selected for data extraction (n = 454). Of
the sample, 58% (n = 262) were male, 42% (n = 192) were female. Ages ranged
between 6 and 17 years (M = 12.32, SD = 3.07). Casefiles include results from
assessments of literacy-related achievement, as well as parent-reported information
on behavioural and socio-emotional development.

Results: After controlling for child age, gender, and reading ability, it was found
that low self-esteem, difficulties in emotion regulation, and social skills difficulties
were all associated with externalising problems. Additionally, low self-esteem, dif-
ficulties in emotion regulation, and bullying victimisation were all associated with
internalising problems. Peer relationship difficulties were indirectly associated with
both externalising and internalising problems through associations with low self-
esteem and difficulties in emotion regulation.

Conclusion: Self-esteem, bullying victimisation, emotion regulation, social skills,
and peer problems are salient correlates of externalising and internalising problems
in children with a diagnosis of dyslexia. Implications for intervention are discussed,
both universal school-based mental health promotion programs, as well as more

targeted programs for children with dyslexia.
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children in an average Australian classroom. A substantial
body of literature has focused on cognitive factors that
underlie reading difficulties, leading to the design, and eval-
uation of interventions to improve reading (Bowers, Kirby, &
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Deacon, 2010). Less research has focused on the potential
psychological consequences associated with reading difficul-
ties; however, a growing literature indicates that children
with reading difficulties are at elevated risk for both
externalising problems (disruptive behaviours, such as con-
duct problems and hyperactivity) and internalising problems
(emotional symptoms, such as depression and anxiety;
Maughan & Carroll, 2006). While evidence for relationships
between reading difficulties and poor mental health difficul-
ties is accumulating, there is a dearth of information on why
reading difficulties are associated with poor mental health
outcomes. In order to design interventions to promote mental
health in children with reading difficulties, it is essential to
identify factors associated with psychological outcomes for
these children (Boyes, Leitdo, Claessen, Badcock, &
Nayton, 2016).

Given that disruptive behavioural symptoms are observ-
able and create classroom difficulties, it is perhaps unsurpris-
ing that most research has focused on externalising
problems. Reading difficulties have been associated with
behavioural problems (Maughan & Carroll, 2006; Snowling,
Muter, & Carroll, 2007), conduct disorder (Carroll,
Maughan, Goodman, & Meltzer, 2005), and both anger and
aggression (Eissa, 2010; Morgan, Farkas, & Wu, 2012).
Less research has examined relationships between reading
difficulties and internalising symptoms (Maughan & Carroll,
2006); however, associations with depression (Arnold et al.,
2005), anxiety (Arnold et al., 2005; Carroll et al., 2005),
somatic complaints (Arnold et al., 2005), and low mood
(Carroll et al., 2005) have been reported. Importantly, longi-
tudinal studies have demonstrated that reading difficulties
predict later externalising symptoms (Halonen, Aunola,
Ahonen, & Nurmi, 2006; Snowling et al., 2007) and inter-
nalising symptoms (Arnold et al., 2005), indicating that
reading difficulties are a risk factor for the development of
mental health problems.

However, why reading difficulties are associated with
mental health problems remains unclear. From the perspec-
tive of socio-ecological theory (e.g., Bronfenbrenner, 1979),
a child is considered to be at the centre of a network of inter-
acting  influences operating at different levels
(e.g., individual, family, and community). Importantly, these
influences interact with each other and resources in one area
may protect against deficits in another. Identifying factors
associated with externalising and internalising problems in
the context of reading ability could inform both the theoreti-
cal understanding of why children with reading difficulties
are at elevated risk of mental health problems and also indi-
cate potential factors to target in any intervention efforts
(Boyes et al., 2016).

Little research has directly investigated risk/protective
factors associated with externalising and internalising

WHAT IS ALREADY KNOWN ON
THIS TOPIC?

1. Dyslexia is associated with elevated risk for
both externalising and internalising problems;
however, why dyslexia is associated with mental
health difficulties remains unclear.

2. In the broader child psychology literature low
self-esteem, peer relationships problems and
bullying victimisation, difficulties in emotion
regulation and coping, poor social skills, poor
relationships with parents and family, academic
failure, and poor school connectedness have
been identified as correlates of child mental
health problems.

3. Children with a diagnosis of dyslexia experience
difficulties in many of these areas.

WHAT THIS PAPER ADDS?

1. Self-esteem, bullying victimisation, emotion
regulation, social skills, and peer problems are
associated with externalising and internalising
problems in children with dyslexia.

2. Peer relationship difficulties are indirectly asso-
ciated with externalising and internalising prob-
lems, through associations with low self-esteem
and difficulties in emotion regulation.

3. Interventions targeting these factors, either in
universal school-based programs or dyslexia-
specific programs, might help prevent the devel-
opment of externalising and internalising problems
in children with dyslexia.

difficulties in children with reading difficulties; however, the
broader child mental health literature offers some direction.
Specifically, low self-esteem (Hammen & Goodman-Brown,
1990; Mann, Hosman, Schaalma, & de Vries, 2004), peer
relationship  problems and bullying victimisation
(Arseneault, Bowes, & Shakoor, 2010; Deater-Deckard,
2003), difficulties in emotion regulation (Carthy, Horesh,
Apter, Edge, & Gross, 2010; Silk, Steinberg, & Morris,
2003), academic failure (Hinshaw, 1992; McLeod & Fettes,
2007), and poor connection with school (Lester, Waters, &
Cross, 2013; Shochet, Dadds, Ham, & Montague, 2006)
have all been identified as important risk factors for the
development of mental health problems in children and ado-
lescents more generally. In contrast, good social skills
(Segrin, 2000; Spence, 2003), an adaptive coping style and
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good emotion regulation skills (Compas, Connor-Smith,
Saltzman, Thomsen, & Wadsworth, 2001; Silk et al., 2003),
supportive parenting and good family relationships
(Patterson, DeBaryshe, & Ramsey, 1989; Repetti, Taylor, &
Seeman, 2002), and school connectedness (including posi-
tive relationships with teachers; Miller-Lewis et al., 2014;
Shochet et al., 2006) have been demonstrated to be impor-
tant protective factors. Children with reading problems may
experience difficulties in many of these areas, including self-
esteem (Alexander-Passe, 2006; Humphrey & Mullins,
2002), peer problems and bullying victimisation (Ingesson,
2007; Leitao et al., 2017), as well as academic failure, poor
school connectedness, and difficulties with teacher relation-
ships (Gibson & Kendall, 2010; Leitdo et al., 2017).

However, research on mental health in the context of
reading difficulties has a number of important limitations.
First, although reading difficulties have been linked with
internalising and externalising problems in both child and
adolescent samples, studies are generally small, heteroge-
neous, and have limited age ranges. This heterogeneity
makes it difficult to compare associations between reading
difficulties and mental health across age, although for anxi-
ety at least it appears that poor reader of all ages is at ele-
vated risk (Francis, Caruana, Hudson, & McArthur, 2019).
Additionally, in the child psychology literature more
broadly, there are gender differences in both externalising
and internalising problems, with boys more likely to develop
externalising difficulties and girls more likely to develop
internalising difficulties (Leadbeater, Kuperminc, Blatt, &
Hertzog, 1999). Externalising symptoms also typically have
an earlier onset than internalising symptoms (Costello,
Mustillo, Erkanli, Keeler, & Angold, 2003). Therefore,
when investigating associations between reading difficulties
and child mental health, it is important to consider poten-
tially confounding effects of gender and age and adjust for
these. To do this, larger and more representative samples are
needed. Second, studies of mental health and potential
risk/protective factors tend to be conducted in isolation. Few
studies of internalising and externalising problems also mea-
sure risk/protective factors, and few studies of risk/protective
factors include measures of mental health. In two notable
exceptions, Terras, Thompson, and Minnis (2009) reported
low self-esteem was correlated with social, emotional, and
behavioural problems in a sample of children with dyslexia,
and Boyes, Tebbutt, Preece, and Badcock (2018) demon-
strated that self-esteem protected against negative impacts of
poor reading ability on mental health outcomes. Further
research assessing both child mental health and potential
risk/protective factors in the same sample is needed.

Taken together, findings from the limited literature in the
context of reading difficulties indicate that correlates of men-
tal health in the general child psychology literature are likely
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good candidates when attempting to identify predictors of
mental health in children with dyslexia. Indeed, given their
importance for child mental health more generally, informa-
tion regarding these factors is often routinely collected by
clinicians providing assessment and treatment for dyslexia.
However, additional literacy-related factors, such as the
degree of reading impairment, family history of language or
literacy difficulties, and whether a language other than
English is spoken in the home, also need to be considered;
either as important factors in their own right, or as potential
confounders. This information is also routinely collected by
clinical service providers. As such, collaborating with clini-
cal service providers creates unique opportunities to use
detailed clinical records to identify factors associated with
mental health in children with dyslexia (Boyes et al., 2016).

The aim of the current exploratory study was to use data
extracted from clinical casefiles to identify factors associated
with externalising and internalising problems in a large rep-
resentative sample of children who have received a diagno-
sis of dyslexia. Adopting socio-ecological theory
(Bronfenbrenner, 1979) as an organisational framework onto
which correlates could be mapped, hypothesised risk factors
were organised into categories; child-related (low self-
esteem, bullying victimisation, peer relationship difficulties,
social skills difficulties, emotion regulation difficulties),
family-related (difficulties in relationships with parents and
siblings, parents separated or divorced), and school-related
(perceived lack of school support, difficulties in relation-
ships with teachers, academic failure). These risk factors
were all predicted to be positively associated with
externalising and internalising problems. Investigation of
child (reading, spelling, and writing abilities) and family
(family history of language or literacy problems and home
language other than English) literacy-related factors was
exploratory; however, it was predicted that poorer reading,
spelling, and writing abilities, as well as family history of
language or literacy difficulties, would be associated with
more externalising and internalising problems.

1 | METHOD

1.1 | Participants

This study is a secondary analysis of data collected by the
Dyslexia-SPELD Foundation (DSF) in 2014 and 2015. DSF
has provided vital support to Western Australian children
with reading and learning difficulties for 50 years and
assesses over 1,500 children and adolescents annually. The
majority of families (over 95%) have given consent for the
data to be used for research purposes. As part of their clini-
cal assessment, DSF creates a casefile for each child, includ-
ing results from assessments of literacy-related achievement,
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as well as parent-reported information on behavioural and
socio-emotional development. All casefiles for school-aged
children who had received a dyslexia diagnosis from DSF in
2014 and 2015 were identified (n = 1,235), and a subset of
casefiles were randomly selected for data extraction
(n = 454). In order to be diagnosed with dyslexia, DSF
assessed students against the four diagnostic criteria speci-
fied in the DSM-5 (American Psychiatric Association,
2013). A diagnosis was made if students were: (a) assessed
as achieving substantially below their peers on standardised
tests of literacy, with substantially below defined as greater
than 1 SD below their school-aged peers,' (b) were identi-
fied as failing to respond as expected to at least 6 months of
targeted and explicit literacy intervention, (c) were currently
of school age, and (d) were found not to present with other
disorders, adversities or environmental factors that could be
viewed as more likely causative factors. Sample size was
determined a priori based on a power analysis (conducted in
GPower 3.0.10; Faul, Erdfelder, Lang, & Buchner, 2007),
which indicated that a sample of 139 was needed to detect a
moderate effect (using a = .05, power of .80, and 15 predic-
tors). To ensure adequate statistical power for analyses
within different age categories (i.e., primary school, middle
school, and upper school) should this be needed in future,
150 casefiles were randomly selected from each, giving a
total required sample of 450 casefiles. Of the sample, 58%
(n = 262) were male, 42% (n = 192) were female, and ages
ranged between 6 and 17 years (M = 12.32, SD = 3.07).

1.2 | Measures
1.2.1 | Reading and literacy

The Wechsler Individual Achievement Test, 2nd Edition
(WIAT-II; The Psychological Corporation, 1992) was used
to assess child reading (word reading and pseudoword read-
ing), spelling, and written expression achievement. The
WIAT-II is widely used and well validated, with excellent
test-re-test reliability (r = 0.85-0.98), internal consistency
(o« = 0.80-0.98), inter-rater reliability (r = 0.94-0.98), and
Australian age-standardised (M = 100, SD = 15) norms (The
Psychological Corporation, 1992; Weschler, 2002). Age-
standardised scores are used in the current analyses.

The word reading task assesses pre-reading and decoding
skills. The child is asked to complete the following activi-
ties; name the letters of the alphabet, identify and generate
rhyming words, identify the beginning and ending sounds of
words, match sounds with letters and letter blends, or read
aloud a graded list of words. The starting point of this task is
determined by students' year of school and the establishment
of a basal ability level. The task is discontinued after 7 con-
secutive scores of 0.

The pseudoword decoding task assesses the ability to
apply phonetic decoding skills and involves children reading
aloud a list of nonsense words designed to mimic the pho-
netic structure of real words in the English language. All stu-
dents, regardless of age, start at item 1 and the task is
discontinued after 7 consecutive scores of 0.

The spelling task evaluates the child's spelling ability.
This may include writing dictated letters, letter blends or
words. The starting point of this task is determined by stu-
dents' year of school and the establishment of a basal ability
level. The task is discontinued after 6 consecutive scores
of 0.

The written expression task assesses the students' writing
skills at all levels of language. This may include writing the
alphabet, demonstrating written word fluency, combining,
and generating sentences or producing an extended writing
piece (paragraph or persuasive essay). The starting point of
this task is determined by students' year of school and dis-
continue rules are age dependent.

1.2.2 | Externalising and internalising
problems

The DSF parent questionnaire records information on child
socio-emotional development. Externalising problems were
captured with an open-ended item on any child “behaviour
problems” which was dichotomised (0: no behaviour prob-
lems mentioned; /: behaviour problems mentioned). While
there is not a specific question regarding emotional prob-
lems, there are a number of open-ended sections where par-
ents are asked to provide details on anything that they
believe would be helpful for the clinician to know about
their child or family. This information was used to create a
dichotomous internalising problems variable (0: no inter-
nalising problems mentioned; /: internalising problems
mentioned). Internalising difficulties were recorded if any
emotional symptoms (e.g., mood problems, depressive
symptoms, anxiety symptoms, suicidal ideation, or post-
traumatic stress, as well as related behaviours such as enure-
sis or toileting problems) were mentioned anywhere in the
parent responses.

1.2.3 | Hypothesised risk factors

All predicted risk factors were extracted from parent
responses to the biographical information, speech and lan-
guage development, educational history, and
emotional development sections of the DSF parent question-

Socio-

naire. Responses were recorded as binary variables in the
database, capturing whether the specific risk factor had been
mentioned anywhere in the parent response (0: not men-
tioned; /: mentioned). Child-related factors included low



BOYES ET AL.

self-esteem, bullying victimisation, difficulties with peer
relationships, social skills difficulties, and difficulties in
emotion-regulation. Family-related factors included speak-
ing a home language other than English, a reported family
history of speech language or literacy difficulties, parent—
child relationship difficulties, difficulties in relationships
with siblings, and whether the parents were divorced or sep-
arated. School-related factors included minimal or no school
support for the diagnosis or additional needs, difficulties in
teacher-child relationships, and frequent academic failure.

1.3 | Procedure

All data were collected by DSF as part of standard diagnostic
assessments and an opt-out consent procedure was
implemented. Parents could indicate if they did not want their
child's data to be used for research purposes. Data from chil-
dren whose parents had chosen to opt out were not extracted
or recorded in the database. Only de-identified data were
made available to the researchers. Ethical approval for this
secondary data analysis was obtained from the Curtin Univer-
sity Human Research Ethics Committee (PSYSP 2014-76).

2 | RESULTS

Less than 2.1% of data were missing on externalising and
internalising problems and their hypothesised correlates.
These data were missing completely at random (Little's test:
7’2521 = 25565, p = 042 and the expectation
maximisation algorithm in SPSS 24 was used to impute
missing values. Less than 2.7% of data were missing on the
reading and literacy assessments and although these data
were not missing completely at random (Little's test:
;(2[10] = 25.14, p = 0.01), given the minimal amount of
missing data, expectation maximisation was again used to
impute missing values.

2.1 | Descriptive statistics and bivariate
analyses

The proportion of children for whom parents indicated
externalising and internalising problems was estimated and
descriptive statistics were calculated, disaggregated by
externalising and internalising problems (Table 1). The mean
age of children in the sample was 12.32 years (SD = 3.07).
There were significantly more males than females in the
sample (male: n = 262, 58%; female: n = 192, 42%;
2711 =10.79, p < 0.001). Overall, children scored approxi-
mately one SD below the age-normed means on the
standardised reading and literacy measures (word reading:
M = 86.85, SD = 14.54; pseudoword reading: M = 85.69,
SD = 13.33; spelling: M = 85.03, SD = 11.43; written
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expression: M = 86.53, SD = 12.65). Parents reported
externalising problems for 24% (n = 111) and internalising
problems for 9% (n = 39) of children.

One-way analysis of variance (ANOVAs) and y* tests
were conducted to examine bivariate associations between
literacy scores on the WIAT-II, hypothesised risk factors,
and parent-reported externalising and internalising problems.
There were no significant differences in age, gender, and
reading/literacy scores as function of externalising or inter-
nalising problems. In bivariate analyses, in comparison with
children with no externalising and/or internalising problems,
children with externalising and/or internalising problems
were significantly more likely to have low self-esteem
(externalising: x’[1] = 51.51, p <0.001; internalising:
7(1) = 8.77, p <0.001), difficulties in peer relationships
(externalising: ;(2[1] = 28.03, p < 0.001; internalising:
;(2(1) = 4.43, p = 0.04), and difficulties in emotion regula-
tion (externalising: )(2[1] = 87.54, p < 0.001; Internalising:
77(1) = 568, p = 0.02). Additionally, children with
externalising problems were more likely to have social skills
difficulties (;(2(1) = 14.97, p < 0.001) than children with no
externalising problems, and children with internalising prob-
lems were more likely to have experienced bullying
victimisation (y*[1] = 15.17, p < 0.001) than children with
no internalising problems. Difficulties in parent
(r*[1] = 4.07, p = 0.04), sibling (*[1] = 12.90, p < 0.001),
and teacher relationships *[1] = 9.19, p = 0.01) were all
associated with externalising problems. None of the family
or school-related factors were associated with internalising
problems in bivariate analyses (Table 1).

2.2 | Multivariate analyses

Two multiple logistic regressions were conducted to
determine whether the hypothesised risk factors were
independently associated with externalising and inter-
nalising problems, after controlling for child age, gender,
and literacy scores. The overall model for externalising
problems was significant (y*[17] = 136.45, p < 0.001)
and accounted for 26-39% of the variance (Cox & Snell
R® = .26; Nagelkerke R® = .39). Low self-esteem
(OR = 3.69), social skills difficulties (OR = 4.94), and
difficulties in emotion regulation (OR = 14.27) were the
only risk factors significantly associated with
externalising problems (Table 2). The overall model for
internalising problems was also significant
(;(2[17] = 27.51, p = 0.05) and accounted for 6-13% of
the total variance (Cox & Snell R> = 0.06; Nagelkerke
R* = 0.13). Low self-esteem (OR = 2.31), bullying
victimisation (OR = 4.33), and difficulties in emotion reg-
ulation (OR = 2.45) were the only risk factors signifi-
cantly associated with internalising problems (Table 2).
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TABLE 1

Externalising problems

Descriptive statistics disaggregated by externalising and internalising problems

Internalising problems

No Yes
(n = 343, 76%)

Reading and literacy

(n=111,24%) p

No Yes
(n = 415, 91%) n =39,9%) P

WIAT—Word Reading (M, SD) 87.31 (14.28) 85.44 (15.27) 024  86.62 (14.76) 89.36 (11.84) 0.26
WIAT—Pseudoword decoding (M, 85.92 (12.93) 84.97 (14.53) 0.51 85.53 (12.95) 87.38 (16.99) 0.41
SD)
WIAT—Spelling (M, SD) 85.34 (11.39) 84.09 (11.56) 032 84.94 (11.50) 86.00 (10.74) 0.58
WIAT—Written expression (M, SD) 87.06 (12.45) 84.91 (13.17) 0.12 86.23 (12.51) 89.77 (13.82) 0.09
Child-related factors
Age (M, SD) 12.41 (3.05) 12.03 (3.13) 0.25 12.33 (3.09) 12.16 (2.86) 0.74
Female (1, %) 147 (43%) 45 (41%) 0.67 174 (42%) 18 (46%) 0.61
Low self-esteem (n, %) 61 (18%) 58 (52%) <0.001 101 (24%) 18 (46%) 0.01
Bullying victimisation (1, %) 18 (5%) 10 (9%) 0.15 20 (5%) 8 (21%) <0.001
Peer-child relationship difficulties (n, 38 (11%) 36 (32%) <0.001 63 (15%) 11 (28%) 0.04
%)
Social skills difficulties (12, %) 5 (1.5%) 10 (9%) <0.001 13 (3%) 2 (5%) 0.51
Emotion-regulation difficulties (n, %) 12 (4%) 40 (36%) <0.001 43 (10%) 9 (23%) 0.02
Family-related factors
Home language other than English (n, 27 (8%) 8 (7T%) 0.82 33 (8%) 2 (5%) 0.53
%)
Family history of language difficulties 13 (4%) 9 (8%) 0.07 21 (5%) 1(2%) 0.49
(n, %)
Parent—child relationship difficulties (7, 14 (4%) 10 9%) 0.04 20 (5%) 4 (10%) 0.15
%)
Sibling—child relationship difficulties 12 (4%) 14 (13%) <0.001 24 (6%) 2 (5%) 0.87
(n, %)
Parents divorced/separated (n, %) 16 (5%) 10 (9%) 0.09 24 (6%) 2 (5%) 0.87
School-related factors
Lack of school support (1, %) 10 3%) 5(5%) 0.42 13 3%) 2 (5%) 0.51
Teacher-child relationship problems 38 (11%) 25 (23%) 0.01 56 (14%) 7 (18%) 0.44
(n, %)
Academic failure (1, %) 30 (9%) 12 (11%) 0.51 38 (9%) 4 (10%) 0.82

Note: Significance tests are associated with one-way ANOVAs and y” tests. Significant p values are bolded. Percentages are rounded to nearest whole percent.

2.3 | Peer and teacher relationship difficulties:
Indirect associations with externalising and
internalising problems

Although significantly associated with both externalising and
internalising problems in bivariate analyses, peer relationship
difficulties were not significantly associated with externalising
and internalising problems in the multivariate analyses. This
raised the possibility that peer relationship problems may be
indirectly associated with externalising and/or internalising
problems through associations with low self-esteem, difficulties
in emotion regulation social skills dificulties, and bullying
victimisation. Exploratory tests of multiple mediation were

conducted to test this possibility. Analyses were conducted in
Mplus 6 using the WLSMV estimator. Estimates and bias-
corrected 95% confidence intervals (Cls) were generated using
1,000 bootstrapped resampling draws. Unstandardised esti-
mates are reported, as recommended by Hayes (2013). Indirect
effects were determined to be significant if the confidence inter-
val for the estimate did not overlap zero (Hayes, 2013).

2.3.1 | Externalising problems

Consistent with the results of the logistic regression there
was no direct effect of peer relationship difficulties
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Externalising problems
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Summary of multiple logistic regression models for externalising and internalising problems

Internalising problem

B (SE) OR (95% CI) P B OR (95% CI) P
Child-related factors
Low self-esteem 1.30 (0.30) 3.69 (2.06-6.60) <0.001 0.84 (0.39) 2.31 (1.07-4.90) 0.03
Bullying victimisation —0.58 (0.54) 0.56 (0.20-1.60) 0.28 1.47 (0.54) 4.33 (1.50-12.49) 0.01
Peer-child relationship difficulties 0.66 (0.35) 1.93 (0.96-3.86) 0.06 0.31 (0.46) 1.35 (0.56-3.33) 0.50
Social skills difficulties 1.60 (0.66) 4.94 (1.34-18.15) 0.02 —0.28 (0.88) 0.76 (0.14-4.26) 0.75
Emotion-regulation difficulties 2.66 (0.39) 14.27 (6.61-30.81) <0.001 0.90 (0.46) 2.45 (1.00-6.03) 0.05
Family-related factors
Home language other than English —0.49 (0.56) 0.61 (0.21-1.82) 0.38 —0.81 (0.81) 0.45 (0.09-2.19) 0.32
Family history of language difficulties 1.01 (0.56) 2.74 (0.91-8.26) 0.07 —0.84 (1.10) 0.43 (0.05-3.69) 0.44
Parent—child relationship difficulties 0.66 (0.54) 1.93 (0.66-5.56) 0.23 0.63 (0.69) 1.87 (0.49-7.18) 0.36
Sibling—child relationship difficulties 0.87 (0.51) 2.38 (0.88-6.43) 0.09 —0.66 (0.85) 0.52 (0.10-2.72) 0.44
Parents divorced/separated —0.01 (0.53) 1.00 (0.36-2.79) 0.99 —0.86 (0.85) 0.42 (0.08-2.23) 0.31
School-related factors
Lack of school support 0.76 (0.67) 2.13 (0.58-7.89) 0.26 0.12 (0.88) 1.13 (0.20-6.37) 0.89
Teacher-child relationship problems 0.44 (0.37) 1.55(0.76-3.19) 0.23 —-0.01 (0.51) 0.99 (0.37-2.69) 0.99
Academic failure —0.16 (0.44) 0.86 (0.36-2.02) 0.72 —0.40 (0.63) 0.67 (0.20-2.33) 0.53

Note: Significant p values are bolded. Models control for child age, gender, and literacy scores (WIAT-II).

Abbreviations: CI, confidence interval; OR, odds ratio.

(B = —0.53, 95% CI = —1.25-0.17) on externalising prob-
lems. However, the total indirect effect of peer relationship
difficulties was significant (B = 1.35, 95% CI = 0.58-1.96).
More specifically, the indirect effects operating through asso-
ciations with low self-esteem (B = 0.29, 95% CI = 0.11-0.53)
and difficulties in emotion regulation (B = 0.57, 95%
CI = 0.26-0.87) were both significant (Figure 1). The indirect

Peer Relationship
Difficulties

FIGURE 1
difficulties in peer relationships on

Indirect effects of

externalising problems, operating
through associations with low self-
esteem, difficulties in emotion
regulation, and social skills difficulties
(Note: ***p < .001, **p < .01,

*p < .05. Unstandardised coefficients
are reported. Dashed lines indicate a
non-significant association)

effect operating through associations with social skills diffi-
culties was not significant (B = 0.49, 95% CI = —0.06-1.16).

2.3.2 | Internalising problems

Consistent with the results of the logistic regression there
was no direct effect of peer relationship difficulties

Low Self-Esteem

-0.53
_____________________________________________________ » Externalising
Problems
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(B = —0.28, 95% CI = —1.03-0.34) on internalising prob-
lems. However, the total indirect effect of peer relationship
difficulties was significant (B = 0.71, 95% CI = 0.29-1.14).
More specifically, the indirect effects operating through
associations with low self-esteem (B = 0.21, 95%
CI = 0.04-0.46) and difficulties in emotion regulation
(B =0.22,95% CI = 0.00-0.50) were significant (Figure 2).
The indirect effect operating through associations with bul-
lying victimisation was not significant (B = 0.28, 95%
CI = —0.01-0.63), even though the relevant direct associa-
tions were all significant.

3 | DISCUSSION

Adopting a socio-ecological framework (Bronfenbrenner,
1979), the current study aimed to explore child, family, and
school-related factors associated with externalising and
internalising problems in children with a diagnosis of dys-
lexia. Following recent recommendations (Boyes et al.,
2016), an innovative aspect of the study was the use of data
routinely collected by clinical service providers. Low self-
esteem and difficulties in emotion regulation were associated
with parent-reported externalising and internalising prob-
lems. Additionally, poor social skills were associated with
externalising problems and bullying victimisation was asso-
ciated with internalising problems. Although not directly
associated with either externalising or internalising prob-
lems, peer relationship difficulties were indirectly associated
with both, through associations with low self-esteem and dif-
ficulties in emotion regulation. These findings are consistent
with the broader child mental health literature, as well as the
themes raised in qualitative interviews with both children

Low Self-Esteem

Peer Relationship
Difficulties

Emotion
Regulation
Difficulties

Bullying
Victimisation

__________ > Internalising

with dyslexia and their parents (Leitdo et al., 2017). Findings
indicate that addressing self-esteem, emotion-regulation,
social skills, and peer relationships may promote mental
health in children with a diagnosis of dyslexia. Surprisingly,
none of the family- or school-related factors were associated
with externalising or internalising problems in multivariate
analyses, although difficulties in parent, sibling, and teacher
relationships were associated with externalising problems in
bivariate analyses.

Although the current findings highlight the utility of col-
laborating with clinical service providers, and offer potential
implications for intervention, the results need to be consid-
ered in light of some methodological limitations and con-
straints of the dataset. First, the cross-sectional nature of the
data precludes any conclusions regarding the direction of
associations observed. Longitudinal research is clearly
needed to address this, particularly as relationships between
risk factors (e.g., bullying victimisation) and mental health
outcomes may be bi-directional (Boyes, Bowes, Cluver,
Ward, & Badcock, 2014). For example, tracing and
reassessing the children included in the database would
allow the predictive utility of the risk factors identified in the
current study to be assessed. Additionally, conducting train-
ing or treatment studies and assessing changes in mental
health would be a first step in attempting to establish causal-
ity. Second, the lack of a comparison group without a diag-
nosis of dyslexia means that it is not possible to determine
whether dyslexia was associated with elevated externalising
and internalising problems in the current sample, or whether
the risk factors identified moderate and/or mediate potential
associations between dyslexia and psychological problems.
This needs to be addressed in future research.

Problems

FIGURE 2
difficulties in peer relationships on

Indirect effects of

internalising problems, operating
through associations with low self-
esteem, difficulties in emotion
regulation, and bullying victimisation
(Note: ***p < .001, **p < .01,

*p < .05. Unstandardised coefficients
are reported. Dashed lines indicate a
non-significant association)
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Finally, and most importantly, only information from
parents was available, and as the information on socio-
emotional and behavioural development was collected as
part of a much broader interview and assessment protocol,
information on externalising and internalising problems, as
well as potential risk factors, was limited to single items or
responses to open-ended questions. Further research using
reliable and valid measures of externalising and internalising
problems, as well as their correlates, is clearly needed. Reli-
ably measuring externalising and internalising symptoms in
children is difficult and symptoms may vary across contexts
(De Los Reyes & Kazdin, 2005). Therefore, it will also be
important to supplement parent report with child and teacher
report, and triangulate these data where possible. Potentially,
parent and teacher reports may offer more accurate estimates
of externalising problems, as social desirability may result in
children underreporting behaviour issues. In contrast, chil-
dren may be better placed to report on their own
unobservable and subjective affective state. Many validated
measures of child socio-emotional functioning (such as the
Strengths and Difficulties Questionnaire, Goodman, 1997)
are short, easy to administer, provide an index of both
externalising and internalising difficulties, and can be com-
pleted by children, parents, and/or teachers. Clinical service
providers could consider including such measures in routine
assessments.

Bearing these limitations in mind, from an intervention
perspective, many universal school-based mental health pro-
motion programs focus on competence, resilience, and skill
building (e.g., emotion recognition and regulation, social
skills, positive thinking, and social/interpersonal skills; Rob-
erts et al., 2010) and have been demonstrated to be effective.
Relatedly, a systematic review (Vreeman & Carroll, 2007)
and meta-analysis (Ttofi & Farrington, 2011) of anti-
bullying interventions both concluded that anti-bullying pro-
grams are effective in reducing bullying and victimisation,
and the chances of success are greater when interventions
incorporate a whole-school approach involving multiple
disciplines and the whole school community (Vreeman &
Carroll, 2007). However, universal mental health or preven-
tion programs typically yield small effect sizes (Durlak,
Weissberg, Dymnicki, Taylor, & Schellinger, 2011). This is
perhaps unsurprising, as the majority of school children will
not develop a mental health problem. Given this, future
research could investigate whether such programs might be
particularly effective for potentially vulnerable subgroups,
such as children with a dyslexia diagnosis.

Alternatively, many universal mental health promotion
programs place demands on the literacy skills of partici-
pants, making them less accessible to participants with dys-
Therefore, dyslexia-specific interventions, which
target these same socio-emotional skills but are explicitly

lexia.

framed around the experience of reading difficulties and
consider the literacy skills of participants in the design of
program materials, should also be developed and trialled.
This may be particularly important in the context of stressful
periods, such as the transition from primary to secondary
school (Bailey & Baines, 2012; Eissa, 2010; Maguire & Yu,
2015; See & Gorard, 2014). Little research has examined the
impact of interventions aiming to improve psychosocial
health in children with dyslexia specifically. Firth and
Frydenberg (2011) developed a coping program for children
with learning difficulties. The program is yet to be tested in
rigorous randomised trials, although there is preliminary evi-
dence that it is associated with increases in adaptive coping
and perceptions of control (Firth, Frydenberg, & Greaves,
2010; Firth, Frydenberg, Steeg, & Bond, 2013). Addition-
ally, measures of internalising and externalising symptom-
atology are yet to be administered in any evaluations of the
program, so whether program participation translates into
improvements in child mental health is unknown. Further
evaluation of existing programs, and development of new
programs as evidence for risk/protective factors accumulates,
may be warranted.

The current findings indicate that self-esteem, bullying
victimisation, emotion regulation, social skills, and peer
problems are all associated with externalising and inter-
nalising problems in children with a diagnosis of dyslexia.
Interventions targeting these socio-emotional factors, either
in universal school-based programs or dyslexia-specific pro-
grams, may prevent the development of externalising and
internalising problems in children with dyslexia.
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student may be deemed to meet criteria even if performing at levels
close to or within the average range, if the student is receiving high
levels of ongoing support and/or is contributing and sustaining unusu-
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