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Dyslexia, a neurocognitive difference characterised by poor

word-reading, is associated with elevated risk for inter-

nalising (e.g., anxiety) and externalising (e.g., aggression)

mental health concerns, the reasons are largely unknown.

We took a neurodiversity perspective and explored whether

school-connectedness mediated these associations. A total

of 283 primary school children (87 with dyslexia) and their

caregivers (95.4% mothers) completed a battery of well-

validated connectedness and mental health measures. Two

mediation models (one for child-report and one for

caregiver-report) tested direct and indirect effects of dys-

lexia on anxiety, depression and conduct problems via sev-

eral domains of school-connectedness. After controlling for

gender and neurodevelopmental conditions other than dys-

lexia, there were no direct effects of dyslexia on child- or

caregiver-reported internalising symptoms or child-reported

conduct problems. Dyslexia was associated with child and

caregiver reported anxiety, depression and conduct prob-

lems via low levels of school (but not teacher, friend or peer)
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connectedness. Findings highlight school-connectedness as

an important intervention target for the mental health of

children with dyslexia. Future research is needed to test

associations between dyslexia, school-connectedness and

mental health over time.

K E YWORD S

dyslexia, externalising, internalising, mental health, neurodiversity,
school-connectedness

Practitioner Points

• Whole school initiatives to promote school-connectedness are

needed to support the mental health of children with dyslexia

• Researchers and clinicians can work with school communities to

better understand how to promote school-connectedness

among children with dyslexia

1 | INTRODUCTION

Reading difficulties characterised by poor phonetic decoding, spelling and reading fluency affect up to 10% of children

(Brimo et al., 2021; Castles et al., 2010), a figure that equates to approximately 2–4 children in an average sized classroom.

When reading difficulties persist without an alternative explanation a child can be diagnosed with a Specific Learning Dis-

order (SLD) with impairment in reading, otherwise known as developmental dyslexia (APA; American Psychiatric

Association, 2013). Dyslexia is known to be highly heritable, neurocognitive in origin, persistent across the lifespan and fre-

quently co-occurring with other neurodevelopmental conditions (or traits thereof; Brimo et al., 2021; Castles et al., 2010;

Frith, 2013; Maughan et al., 2020). Furthermore, dyslexia is associated with a range of psychosocial difficulties, including

elevated internalising (e.g., anxiety, depression) and externalising (e.g., conduct problems) mental health concerns which

may (in terms of internalising symptoms) persist into adulthood (Donolato et al., 2021; Francis et al., 2019; Maughan &

Carroll, 2006; Nalavany et al., 2011), and worsen educational outcomes such as secondary school completion (Smart

et al., 2017). Whilst the evidence for associations between dyslexia and mental health concerns is robust, the reasons why

are largely unknown (Boyes et al., 2016; Francis et al., 2019). Severity of reading difficulty, age and IQ do not appear to

moderate associations with internalising/externalising mental health concerns (Donolato et al., 2021). Research to explore

risk/protective factors and mechanisms underlying associations between dyslexia and mental health concerns is needed to:

(a) support teachers, parents and others to identify children who are more or less at risk for mental health concerns, and

(b) provide evidence-based targets for mental health programmes to support children with dyslexia1 (Boyes et al., 2016).

1.1 | Dyslexia through a neurodiversity lens

Dyslexia research is predominantly situated within a ‘medical model’ which conceptualises neurodevelopmental con-

ditions as ‘disorders’ characterised by developmental ‘delays’ or ‘deficits’ (APA, 2013). Some researchers posit that

1Whilst identity-first language has been confirmed as the preference of most autistic people (Kenny et al., 2016) and is consistent with a neurodiversity

perspective, the conversation of preferred language has not yet been undertaken with the dyslexic community as far as we are aware. We use person first

language (i.e., person with dyslexia) in this article, consistent with the International Dyslexia Association. We would always recommend asking an individual

about their preferred language.
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a medical model of dyslexia may narrow the focus of research and constrain best practices and argue for practitioners

and researchers to consider a neurodiversity perspective as an alternative (Rappolt-Schlichtmann et al., 2018). Neu-

rodiversity advocates reject the pathologising of brain-based differences such as dyslexia and autism. Instead, they

argue that neurocognitive differences reflect natural human variation (akin to the term biodiversity as it relates to the

natural world), to be accepted and respected rather than pathology to be cured (see, e.g., Baron-Cohen, 2017; Blume,

1998; den Houting, 2019; Pellicano & den Houting, 2021; Singer, 1998). If one conceptualises dyslexia as ‘just’ reading
difficulties, then it may be difficult to see how the neurodiversity paradigm applies. However, for many with lived expe-

rience, dyslexia extends beyond difficulties with reading (Wilmot, Pizzey, et al., 2023b) and is an accepted and inte-

grated aspect of their identity (see, e.g., Johnson, 2023; Wilmot, Pizzey, et al., 2023a).

Taking a neurodiversity approach to dyslexia does not imply that children should not be provided with the

opportunity to develop their reading skills (Rappolt-Schlichtmann et al., 2018) nor that research should not continue

into the cognitive underpinnings of dyslexia to inform evidence-based reading intervention. Rather, research and

intervention should also focus on: (a) recognising and building children's capacity (e.g., strengths), (b) understanding

dyslexia as identity and (c) modifying children's environment to support learning and mental health (see,

e.g., Hogan, 2018; Johnson, 2023; Rappolt-Schlichtmann et al., 2018; Wilmot, Pizzey, et al., 2023a). From a medical

perspective, ‘within child’ factors are investigated as the cause of mental health concerns (Mandy, 2022). Con-

versely, from a neurodiversity perspective, mental health concerns can occur when there is a poor ‘fit’
(Mandy, 2022) between the neurodivergent2 child and their environment, a notion which can be explored by investi-

gating links between dyslexia, school-connectedness and mental health.

1.2 | School-connectedness

School-connectedness, sometimes referred to as school belonging, is variously defined, but in this study, refers to the

quality of a child's attachment to their learning and the people (e.g., teachers, peers) within their school environment

(García-Moya et al., 2019; Karcher, 2011; Raniti et al., 2022). School-connectedness has historically been investigated

in the context of school dropout and academic outcomes (see, e.g., Bond et al., 2007) but there is increasing evidence

of its importance to child and adolescent mental health. Importantly, poor school-connectedness predicts the onset of

anxiety and depression (Gunnarsdóttir et al., 2021; Raniti et al., 2022; Shochet et al., 2006), meaning that it can be an

early warning sign to identify children at risk. Furthermore, school-connectedness is malleable; promising results have

been reported from interventions which target school-connectedness amongst autistic students and their peers

(Hodges et al., 2022; Shochet et al., 2022) which may also improve mental health (Shochet et al., 2022). School-

connectedness is usually studied as a multifactor construct, and, often by a measure which taps a child's sense of being

valued and supported at school rather than their attachment to school (García-Moya et al., 2019). Nevertheless,

researchers who study particular domains of school-connectedness such as perceived support from teachers and class-

mates (Wit et al., 2011), teacher discrimination (Jiang & Dong, 2020), classroom environment (Shochet & Smith, 2014)

and whole school ethos (Dimitrellou & Hurry, 2019) find consistent results in regard to children's mental health. The

consistency of these findings underscores the importance of children's school experience to their mental health.

1.3 | Dyslexia, school-connectedness and mental health

To the best of our knowledge no previous study has investigated links between school-connectedness and mental

health in the context of developmental dyslexia. This is surprising given cumulative evidence from longitudinal

2We use the definition provided by Pellicano and Den Houting (2021), which defines neurodivergent as referring to ‘a person or people whose

neurodevelopment falls outside of (or “diverges” from) the range usually considered to constitute “typical” development’ (p. 6; Pellicano & Den

Houting, 2021).
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studies that mental health concerns among childen with dyslexia typically start when children start school and may

worsen during the primary school years (see, e.g., Jordan & Dyer, 2017; McArthur et al., 2022; Morgan, 2012;

Morgan et al., 2008). Furthermore, aspects of poor school-connectedness such as peer relationship difficulties

(Boyes et al., 2019; Singer, 2005) and concepts related to school-connectedness, such as poor reading/academic

self-concept (beliefs about oneself as a reader/learner; McArthur, 2022; Terras et al., 2009) are (a) associated with

mental health concerns in developmental dyslexia, and (b) posited to be causal mechanisms linking poor reading to

anxiety (McArthur, 2022) When interviewed, some children with dyslexia, and their parents, report feeling misunder-

stood by teachers and/or discriminated in their learning environments (Learned, 2016; Leitão et al., 2017; Wilmot,

Pizzey, et al., 2023a). These findings suggest poor awareness or application of inclusivity policies at school may

undermine school-connectedness. Consistent with this notion, there is evidence that children with learning difficul-

ties and other neurodevelopmental differences such as autism are at elevated risk of experiencing poor school-

connectedness both in Australia and elsewhere in the world (see for example, Benassi et al., 2022; Dimitrellou &

Hurry, 2019; Hebron, 2018).

Drawing from recent interviews with children and their mothers (Wilmot, Pizzey, et al., 2023a; Wilmot, Pizzey,

et al., 2023b) and research into school-connectedness among children with learning difficulties broadly (using

definitions that include dyslexia; Benassi et al., 2022; Chiappedi & Baschenis, 2016; Dimitrellou & Hurry, 2019;

Kopelman-Rubin et al., 2020), we posited that children with dyslexia may be at elevated risk of experiencing poor

school-connectedness (peer, teacher and school as a whole), which in turn, may negatively affect their mental health

(both internalising and externalising symptoms). Prior research investigating children's friendships in the context of

dyslexia is limited so our investigation of friend-connectedness and links to mental health was explorative.

1.4 | The current study

Previous studies of school-connectedness have been limited by measures which conflate different domains of

school-connectedness (i.e., connection with teachers or peers) within their total scores (García-Moya et al., 2019).

Similarly, much past research in the dyslexia field investigates global psychosocial functioning rather than specific

mental health concerns such as anxiety (Wilmot, Hasking, et al., 2023). In order to design evidence-based interven-

tion it is important to identify the particular domain of school-connectedness associated with the particular domain

of mental health. Futhermore, research which differentiates the relative importance of various domains of school-

connectedness helps to determine priorities for mental health programmes. We posited that both child and caregiver

perspectives were needed to provide insight into internalising symptoms and some aspects of peer relations

(e.g., bullying) which may be difficult for an outsider to accurately assess and/or may vary by context (e.g., school/

home; Wilmot, Hasking, et al., 2023). Given these factors, the aim of the current study was to investigate school-

connectedness as a mechanism underlying links between dyslexia and specific mental health concerns, namely, anxi-

ety, depression and conduct problems using a tool that differentiated different domains of children's connectedness

to school (teacher, school-based peers and school as a whole). Based on previous literature, and informed by a neu-

rodiversity perspective, we expected both direct and indirect links (via low levels of teacher, peer and whole school-

connectedness) between dyslexia and anxiety, depression and conduct problems from the perspectives of children

and their caregivers. Our exploration of friend-connectedness was explorative, so no a priori predictions were made.

2 | MATERIALS AND METHODS

This research was approved by Curtin University Human Research Ethics Committee (HRE-2020-0168) and recruit-

ment via schools was approved by the Department of Education Western Australia. Data were obtained from a

larger study on the mental health of children with and without reading difficulties. Informed by a socioecological
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model (Bronfenbrenner, 1996), this larger study included a battery of measures to assess individual, family and

community-level risk and protective factors for mental health. Inclusion criteria were that children must be in year

6 (approximately 11 years old; the final year of primary school in Australia and a caregiver willing to participate. No

other inclusion/exclusion criteria were applied. Families of children with dyslexia were primarily recruited via the

Dyslexia SPELD Foundation (DSF) a leading provider of assessment and support services for children with learning

difficulties. Families of children without dyslexia were primarily recruited through social media, schools and word of

mouth. Advertisement through schools occurred at the school principal's discretion.

2.1 | Participants

In total 283 children (Mage = 139.26 months) (11 years 6 months); 87 (30.7% of total sample) with dyslexia and a

corresponding parent/carer (95.4% mothers) participated in this study. According to Fritz and MacKinnon (2007)

with a sample of 283 we were powered to find the proposed indirect effects. A total of 149 children (52.7%) identi-

fied as female; 133 children (47%) identified as male; and one child (0.4%) responded ‘other’. Sixty-seven (23.7%)

parents reported that their child had at least one neurodevelopmental difference (e.g., ADHD) other than (37; 18.9%

of subsample) or in addition to (30; 34.5% of subsample) dyslexia. This level of co-occurrence between dyslexia and

other neurodevelopmental conditions is to be expected (see, e.g., Brimo et al., 2021). A total of 197 schools were

represented in the sample. Most participants (91.5%) attended schools in the Perth metropolitan area.

2.2 | Measures

2.2.1 | Dyslexia

At the point of recruitment caregivers reported whether their child had a confirmed diagnosis of dyslexia, or not. In

Australia, diagnosis is undertaken according to the Diagnostic and Statistical Manual for Mental Disorders (DSM-5)

which stipulates that children must be: (a) school-aged, (b) achieving substantially below same-aged peers on

standardised literacy tests despite having had at least 6 months of targeted and explicit literacy intervention and

(c) not have another condition or adversity that can better explain the reading difficulties (APA; 2013). Furthermore,

as part of the assessment all children completed the Test of Word Reading Efficiency-Second edition (TOWRE-2;

Torgesen et al., 2012). The TOWRE-2 consists of two sub-tests, the test of Sight Word Reading Efficiency (SWE)

which measures children's ability to read and pronounce printed words and the test of Phonemic Decoding Effi-

ciency (PDE) which measures children's ability to sound out irregular printed words. For both tests, children are

asked to read aloud as many words as possible in 45 s and are scored based on the number of words correctly read.

Raw scores are standardised according to age-based norms to produce a Total Word Reading Efficiency score per

child. Sub-test and total scores between 90 and 110 are regarded as average. The TOWRE-2 is widely used for clini-

cal and research purposes as a diagnostic screener for dyslexia. Importantly, the TOWRE-2 has been validated for

online assessment in samples of Australian school children (Hodges et al., 2019).

Child anxiety and depression were measured by both child and caregiver report with the 15-item anxiety sub-

scale and the 10-item depression sub-scale of the 25-item Revised Child Anxiety and Depression Scale (RCADS-

Short version and RCADS-25-Parent Version; Ebesutani et al., 2017, 2012). Respondents are asked to rate how

often each statement applies to themselves or their child (e.g., item from child anxiety sub-scale ‘I worry about

things’) using a 4-point Likert scale (0 = never, 1 = sometimes, 2 = often, and 3 = always) with higher scores indi-

cating higher levels of anxiety or depression. The various versions of the RCAD have demonstrated sound psycho-

metric properties in community and clinical samples of children and adolescents (see, e.g., Becker et al., 2017; Lisøy

et al., 2022; Piqueras et al., 2017). In our sample, reliability of the sub-scales ranged from α = 0.82 (depression-

parent report) to α = 0.85 (anxiety-child report).

WILMOT ET AL. 5 of 16
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Child externalising symptoms were measured by both child and caregiver report with the 5-item (e.g., ‘I am often

accused of lying or cheating’) conduct problems sub-scale of the Strengths and Difficulties Questionnaire (SDQ;

Goodman, 1997). Respondents are asked to respond based on how things have been ‘over the last six months’ on a

3-point Likert scale, ‘not true’, ‘somewhat true’ and ‘certainly true’. Higher total scores represent higher levels of

conduct problems. The SDQ is a widely used measure of children's psychosocial well-being which has been applied

in prior research with samples of children with language difficulties (see, e.g., Kilpatrick et al., 2019) and reading diffi-

culties (see, e.g., Boyes et al., 2017). The self-report version of the SDQ is validated for children aged 11–17 years

(Goodman, 1997). Reliability in our sample was α = 0.61 for child report and α = 0.73 for caregiver report.

Teacher, school-based peers, friend and school-connectedness were measured by the relevant sub-scales of the

child and caregiver versions of the Hemingway Measure of Adolescent Connectedness (HMAC; Adolescent version

5.5; Karcher, 2011). The HMAC purports to assess a child's ability to satisfy their need for connection with both peo-

ple (e.g., teachers) and places (e.g., school). All sub-scales of the HMAC have items which tap children's involvement

and caring within that relationship/context. Both versions contain sub-scales to measure connectedness to: teachers

(e.g., item ‘I care what my teachers think of me’); school-based peers (e.g., item ‘I like working with my classmates’;
hereafter referred to as ‘peers’); and, school as a whole (e.g., item ‘I feel good about myself when I am at school’).
The child, but not caregiver, version of the HMAC has a sub-scale to measure connectedness to friends (e.g., item ‘I
have friends I'm really close to and trust completely’) but does not refer to friendships specifically in the school con-

text. Respondents answer how true each item is of them/their child on a 5-point Likert scale, from 1 = not at all true

to 5 = very true. Higher sub-scale scores indicate higher levels of connectedness in that domain/context. The HMAC

has demonstrated sound psychometric properties in cross-cultural populations of adolescents (Karcher & Sass, 2010;

Sass et al., 2011), and is one of the few tools that measures the various aspects of school-connectedness indepen-

dently (García-Moya et al., 2019). Reliability for the sub-scales in this sample ranged from α = 0.76 (peers-child

report) to α = 0.87 (peers-caregiver report).

2.3 | Procedure

Data were collected between May 2021 and January 2023 by a team of trained research assistants including the first

and fourth author. All assessments during 2021 took place in-person but from 2022 onwards, participants could opt

for an in-person or online assessment to provide more options for participation and to adhere to coronavirus guide-

lines. There were no school shutdowns during our data collection period, however, children were required to remain

home when they were infectious. Written caregiver and child consent was required before commencing the assess-

ment. The child assessment took approximately one hour (and included administering the TOWRE) and the caregiver

assessment took approximately 20–40 min. Research assistants remained with the children to read the survey

(if needed), answer questions and/or monitor for signs of distress. Children were told they could take a break or stop

the assessment if desired. Furthermore, as per the ethical approval guidelines, when clinical levels of emotional diffi-

culties were reported by either caregiver or child then a registered psychologist on the team contacted the caregiver

to discuss avenues for support. Child participants received a $15 gift voucher to thank them for their participation.

2.4 | Analysis strategy

All preliminary analyses were conducted via SPSS v. 28 (IBM Corp., 2021). After a missing values analysis was con-

ducted, descriptive statistics and bivariate correlations between variables of interest were calculated (see Table 1).

This was followed by two tests (one for child report and one for caregiver report) of direct and indirect effects using

JASP v. 0.17.1.0 (JASP team, 2023). In each test, child anxiety, child depression and child conduct problems were

entered simultaneously as outcome variables; dyslexia (0 = no dyslexia, 1 = dyslexia) was entered as the predictor

6 of 16 WILMOT ET AL.
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variable, gender and other neurodevelopmental conditions were entered as covariates and the relevant connected-

ness variables were added simultaneously as mediators. Friend-connectedness was only added to the child test as

caregivers did not report on children's friendships. A bootstrapping procedure (5000 resamples) produced coeffi-

cients and bias-corrected confidence intervals for all direct and indirect effects. JASP computes confidence intervals

using the bias-corrected percentile method suggested by Biesanz et al. (2010). Significance of direct and indirect

effects was indicated if bias-corrected 95% confidence intervals did not overlap zero.

3 | RESULTS

3.1 | Preliminary analysis

Little's MCAR test indicated that data was not missing completely at random (X2 (5413) = 5876.47, p < 0.001). How-

ever, given the low level of missing data across variables (≤1.4% on any item), missing values were imputed using

expectation maximisation (Tabachnick & Fidell, 2013). Descriptive statistics and correlations between variables of

interest are reported in Table 1. Correlations were generally in the expected direction.

In contrast to expectations, dyslexia did not correlate with any of the child-reported mental health outcomes.

However, there was a significant correlation between dyslexia and symptoms of depression according to caregivers.

Dyslexia was also negatively correlated with school, teacher and peer (but not friend) connectedness according to

children, and school (but not teacher or peer) connectedness according to caregivers. Furthermore, there were nega-

tive correlations between many of the connectedness and mental health concerns among children with and without

dyslexia. No correlations were strong enough to suggest multicollinearity. However, gender as well as having any

other neurodevelopmental conditions (e.g., ADHD) correlated with mental health outcomes, as expected, were

therefore controlled in the tests of direct and indirect effects. In our sample, boys reported significantly higher levels

of conduct problems (M = 2.35, SD = 1.81) than girls (M = 1.60, SD = 1.54, p < 0.001), whereas girls had signifi-

cantly higher levels of anxiety by both child and caregiver report (M = 12.30, SD = 7.49; M = 8.10, SD = 5.52,

respectively) than boys (M = 10.06, SD = 5.71 p = 0.005; M = 6.02, SD = 4.02, p < 0.001 respectively).

3.2 | Word reading

In our sample, the mean TOWRE score for children with dyslexia (n = 87, M = 81.27, SD = 11.53) was below the

average range (90–110), and significantly lower than that of children without dyslexia (M = 102.81, SD = 13.53,

p < 0.001, d = 12.9).

3.3 | Test of direct and indirect effects: Child report

After controlling for gender and children having a neurodevelopmental condition other than dyslexia, there were no

significant direct effects of dyslexia on anxiety, depression or conduct problems reported by children. Further, there

were no significant indirect effects of dyslexia on anxiety, depression or conduct problems operating via teacher,

peer or friend connectedness. However, there were significant indirect effects of dyslexia on all mental health out-

comes operating via school-connectedness (see Figure 1): anxiety (β = 0.11, 95% CI = [0.06, 0.19], p < 0.001),

depression (β = 0.12, 95% CI [0.06, 0.20], p < 0.001) and conduct problems (β = 0.07, 95% CI [0.03, 0.13],

p = 0.004).
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3.4 | Test of direct and indirect effects: Caregiver report

After controlling for gender and children having other neurodevelopmental conditions, there were no significant

direct effects of dyslexia on anxiety or depression nor were there any significant indirect effects operating via

teacher or peer connectedness on anxiety, depression or conduct problems. However, dyslexia had a significant

direct negative effect on conduct problems (β = �0.14, 95% CI [�0.28, �0.01], p = 0.018) by caregiver report and a

significant indirect effect via school-connectedness (see Figure 2) on anxiety (β = 0.07, 95% CI [0.03, 0.13],

F IGURE 1 Direct and indirect effects: child report. *p ≤ 0.05; †p ≤ 0.01; ‡p ≤ 0.001; dotted line = non-significant
effect; solid line = significant effect; effect sizes = β = 0.1–0.29, small; β = 0.3–0.49, medium; β ≥ 0.5, large.

F IGURE 2 Direct and indirect effects: caregiver report. *p ≤ 0.05; †p ≤ 0.01; ‡p ≤ 0.001; dotted line = non-
significant effect; solid line = significant effect; effect sizes, β = 0.1–0.29, small; β = 0.3–0.49, medium; β ≥ 0.5,
large.
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p = 0.004), depression (β = 0.11, 95% CI [0.06, 0.18], p < 0.001) and conduct problems (β = 0.06, 95% CI [0.01,

0.14], p = 0.014).

We ran the analysis with reading scores, rather than dyslexia, as the predictor variable. The pattern of effects

between reading and anxiety, depression and conduct problems was broadly similar (see Figure S.1 and S.2). How-

ever, we encourage future researchers to replicate these findings.

4 | DISCUSSION

Children with dyslexia are at elevated risk of internalising (e.g., anxiety) and externalising (e.g., conduct problems)

mental health concerns; the reasons why are largely unknown (Boyes et al., 2016). The aim of the current study was

to explore school-connectedness as a mechanism underlying links between dyslexia and mental health concerns.

Based on previous literature, and informed by a neurodiversity perspective, we expected both direct and indirect

links (via low levels of peer, teacher and whole school-connectedness) between dyslexia and anxiety, depression and

conduct problems from the perspectives of children and their caregivers. Our investigation of friend-connectedness

was explorative and so no a priori predictions were made. We took a neurodiversity lens to our analysis which con-

sidered mental health in terms of a balance of strengths and challenges, development of a positive dyslexic identity

and the ‘fit’ of school for children with dyslexia.

After controlling for gender and children having other neurodevelopmental conditions, there were no direct

effects of dyslexia on internalising symptoms or child reported conduct problems nor were there any dyslexia-related

differences in teacher, peer or friend connectedness. Furthermore, contrary to expectations, caregivers of children

with dyslexia reported fewer, rather than more, conduct problems. However, as predicted, dyslexia was associated

with symptoms of anxiety, depression and conduct problems via poor connectedness to school as a whole, by both

child and caregiver report. These findings contrast with research which finds a direct link between dyslexia and inter-

nalising symptoms (see, e.g., Maughan et al., 2003), but are in keeping with those reporting mental health concerns

as a secondary consequence of reading difficulties and/or the school struggles that often co-occur (Jordan &

Dyer, 2017; McArthur et al., 2022; Morgan et al., 2008; Wilmot, Pizzey, et al., 2023a). Struggles such as poor aca-

demic performance (Singer, 2007), elevated school stress (Undheim et al., 2008; Xiao et al., 2022) and poor academic

self-concept (belief about oneself as a learner; McArthur et al., 2020) are highlighted in the literature. Indeed,

Australian children with dyslexia, and their parents, describe a poor match between the school curriculum and their

strengths and challenges (Wilmot, Pizzey, et al., 2023a) and may feel stigmatised in a culture that ‘privileges per-

ceived ability’ (p. 331; Leitão et al., 2017).

The unexpected inverse effect of dyslexia on caregiver reported conduct problems suggests that externalising

behaviour in dyslexia may be accounted for by overlaps with other aspects of neurodevelopment. This interpretation

is consistent with Maughan and Carroll's (2006) conclusion that attentional difficulties may mediate the association

between reading difficulties and conduct problems. An alternative explanation, given that over 90% of our caregivers

were mothers, is that this result may reflect strong mother–child bonds and cooperative relationships forged in the

context of dyslexia (see, e.g., Leitão et al., 2017; Singer, 2007; Wilmot, Pizzey, et al., 2023b). When interviewed,

mothers contextualise children's externalising behaviour as an emotional release of the stress and frustration that

builds through the school day (Wilmot, Pizzey, et al., 2023a; Wilmot, Pizzey, et al., 2023b), consistent with a neu-

rodiversity perspective.

Our findings regarding school-based relationships are also unexpected given previous literature implicating peer

problems (see, e.g., Boyes et al., 2019) and poor student–teacher relationships (Alexander-Passe, 2008; Chiappedi &

Baschenis, 2016), in the mental health of children with dyslexia. This finding may signpost an improvement in dys-

lexia awareness amongst teachers and students and/or highlight interpersonal strengths among some children with

dyslexia. It is worth noting that much previous research in the dyslexia field has assessed children's peer relationships

from parent/teacher perspectives using measures such as the Strengths and Difficulties Questionnaire, which
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conflate children's experiences with friends and school-based peers within their total scores (see, e.g., Jordan &

Dyer, 2017; Nathan & Rucklidge, 2011). We would encourage future research to further explore the social strengths

and challenges of children with dyslexia across school and non-school contexts from multiple (i.e., child, parent,

teacher) perspectives. This would inform the design of peer relationship components of future and current mental

health interventions for children with dyslexia.

Whilst differentiating friend and peer connectedness is a strength of the Hemingway Measure of Adolescent

Connectedness (HMAC) used in this study, it is also important to note the measure's limitations. Specifically, the

HMAC does not assess children's perceptions of social support within their relationships. We therefore encourage

future researchers to assess the role of friend, peer and teacher support/understanding (rather than connectedness)

on the association between dyslexia and mental health. There is burgeoning evidence that emotional support from

these sources may be particularly salient for the mental health of children with learning challenges including dyslexia

(Al-Yagon, 2016; Chiappedi & Baschenis, 2016; Wilmot, Pizzey, et al., 2023a), perhaps because parents are not avail-

able during the school day to support children with school struggles.

A strength of our study was the inclusion of both child and caregiver perspectives and multiple aspects of

school-connectedness and mental health. Much previous research in the field has investigated mental health using

global measures of psychosocial functioning such as the Strengths and Difficulties Questionnaire, which conflate

externalising, internalising and social difficulties within their total scores (see, e.g., Kopelman-Rubin et al., 2020). In

contrast, our analysis was able to examine the differential effects of subdomains of school-connectedness on anxi-

ety, depression and conduct problems independently. As such, we found that children reported greater effects of

poor school-connectedness on internalising symptoms (medium to large effect sizes) than caregivers (small to

medium effect sizes), and that school-connectedness had a greater effect on internalising (small to large effect sizes)

than externalising symptoms (small effect sizes) by both child and caregiver report (Nieminen, 2022). Furthermore,

we were able to demonstrate that it is connection at the whole school level specifically that is implicated in the men-

tal health of children with dyslexia. From a neurodiversity perspective, this is consistent with the notion of school as

a poor ‘fit’ for children with dyslexia.

Future research is needed to investigate the reasons why children with dyslexia are at elevated risk for poor

school-connectedness at the whole school level. From a neurodiversity perspective, poor school-connectedness may

occur when approaches to learning highlight children's challenges and minimise their strengths (Wilmot, Pizzey,

et al., 2023a). Interviews with educators reveal that they are aware of the importance of recognising the strengths of

children with dyslexia to support their self-esteem (Claessen et al., 2020). However, the balance between targeting

children's difficulties and supporting strengths (i.e., capacity building) may not be optimal (Rappolt-Schlichtmann

et al., 2018; Wilmot, Pizzey, et al., 2023a). Furthermore, whole school approaches which focus on supporting inclu-

sivity, in addition to neurodiversity-affirming teacher practices, may be needed to address school-connectedness

(see, e.g., Carrington et al., 2021; Shochet et al., 2022). Future research to promote school-connectedness in collabo-

ration with school communities is needed, so that all children including those with dyslexia can feel supported and

successful at school. We are aware of projects which aim to promote school-connectedness among students with

autism by working at multiple levels (i.e., child, parent, whole school; see, e.g., Hodges et al., 2022; Shochet

et al., 2022). We are also aware of a strengths-based programme which aims to develop the self-understanding and

self-advocacy skills of children with developmental language disorder to empower them to negotiate accommoda-

tions to their learning (Sowerbutts & Finer, 2020). These programmes may be suited to (or be adapted to suit) chil-

dren with developmental dyslexia.

In terms of limitations of our study, it is important to consider the relatively low internal reliability we gleaned

from the child-report conduct problems scale. Furthermore, being cross-sectional by design, we were unable to make

conclusions regarding the direction of effects between school-connectedness and mental health. Our analysis cannot

rule out reverse causation. Additionally, we assessed only one type of reading difficulty, developmental dyslexia.

There is burgeoning evidence that different subtypes of reading difficulty may be differentially associated with men-

tal health concerns (see, e.g., Francis et al., 2022). Future research which replicates our findings among children with
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different types of reading difficulty and/or when reading difficulties have not yet been formally identified would

prove fruitful. Importantly, we would encourage longitudinal research to clarify the direction of effects and fluctua-

tions between children's school-connectedness and mental health over time. This is needed to build theory regarding

causal mechanisms for mental health in developmental dyslexia and elucidate the most efficacious timing and focus

of dyslexia-specific mental health interventions. Despite these limitations, our research identified poor school-

connectedness as a factor to be considered when designing mental health intervention for children with dyslexia and

highlighted children's interpersonal strengths (e.g., friend-connectedness) which could be leveraged in mental health

support.

5 | CONCLUSION

Our findings suggest that children with dyslexia may be at elevated risk for poor school-connectedness even when

school-based relationships are sound. Poor school-connectedness, rather than dyslexia per se, was associated with

children's internalising/externalising symptoms. From a neurodiversity perspective, this finding implies a poor ‘fit’
between the child with dyslexia and their school environment especially in terms of recognising their strengths and

supporting the development of a positive dyslexic identity. Our findings extend previous research regarding links

between children's school struggles and mental health (see, e.g., Benassi et al., 2022) and that which highlights

school-connectedness as a protective factor for parent and child well-being in the context of developmental dyslexia

(Wilmot, Pizzey, et al., 2023a; Wilmot, Pizzey, et al., 2023b). Our findings underscore the need to complement

individualised mental health support with whole school initiatives designed to promote the school-connectedness of

all children, including those with dyslexia and other neurodevelopmental differences.

ACKNOWLEDGMENT

Open access publishing facilitated by Curtin University, as part of the Wiley - Curtin University agreement via the

Council of Australian University Librarians.

FUNDING INFORMATION

Adrienne Wilmot is supported by an Australian Government Research Training Program scholarship. Mark Boyes is

supported by the National Health and Medical Research Council, Australia (Investigator Grant 1173043).

CONFLICT OF INTEREST STATEMENT

Mark Boyes is a member of the Dyslexia Editorial Board. Suze Leitão is a Board member with the Dyslexia SPELD

Foundation. None of the other authors declare any conflict of interests.

DATA AVAILABILITY STATEMENT

The data that support the findings of this study are available from the corresponding author upon reasonable

request.

ETHICS STATEMENT

Curtin University Human Research Ethics Committee (HREC) has approved this study (HRE2020-0168) and the

Department of Education Western Australia.

ORCID

Adrienne Wilmot https://orcid.org/0000-0002-5502-0821

Penelope Hasking https://orcid.org/0000-0002-0172-9288

Suze Leitão https://orcid.org/0000-0003-3229-3226

12 of 16 WILMOT ET AL.

 10990909, 2024, 3, D
ow

nloaded from
 https://onlinelibrary.w

iley.com
/doi/10.1002/dys.1775 by C

urtin U
niversity L

ibrary, W
iley O

nline L
ibrary on [12/06/2024]. See the T

erm
s and C

onditions (https://onlinelibrary.w
iley.com

/term
s-and-conditions) on W

iley O
nline L

ibrary for rules of use; O
A

 articles are governed by the applicable C
reative C

om
m

ons L
icense

https://orcid.org/0000-0002-5502-0821
https://orcid.org/0000-0002-5502-0821
https://orcid.org/0000-0002-0172-9288
https://orcid.org/0000-0002-0172-9288
https://orcid.org/0000-0003-3229-3226
https://orcid.org/0000-0003-3229-3226


Elizabeth Hill https://orcid.org/0000-0003-4363-4962

Mark Boyes https://orcid.org/0000-0001-5420-8606

REFERENCES

Alexander-Passe, N. (2008). The sources and manifestations of stress amongst school-aged dyslexics, compared with sibling

controls. Dyslexia, 14(4), 291–313. https://doi.org/10.1002/dys.351
Al-Yagon, M. (2016). Perceived close relationships with parents, teachers, and peers: Predictors of social, emotional, and

behavioral features in adolescents with LD or comorbid LD and ADHD. Journal of Learning Disabilities, 49(6), 597–615.
https://doi.org/10.1177/0022219415620569

American Psychiatic Association. (2013). The diagnostic and statistical manual of mental disorders (5th ed.). Amercian Psychi-

atric Association.

Baron-Cohen, S. (2017). Editorial perspective: Neurodiversity – A revolutionary concept for autism and psychiatry. Journal

of Child Psychology and Psychiatry, 58(6), 744–747. https://doi.org/10.1111/jcpp.12703
Becker, S. P., Schindler, D. N., Luebbe, A. M., Tamm, L., & Epstein, J. N. (2017). Psychometric validation of the Revised Child

Anxiety and Depression Scales–Parent Version (RCADS-P) in children evaluated for ADHD. Assessment, 26(5), 811–824.
https://doi.org/10.1177/1073191117735886

Benassi, E., Camia, M., Giovagnoli, S., & Scorza, M. (2022). Impaired school well-being in children with specific learning disor-

der and its relationship to psychopathological symptoms. European Journal of Special Needs Education, 37(1), 74–88.
https://doi.org/10.1080/08856257.2020.1842975

Biesanz, J. C., Falk, C. F., & Savalei, V. (2010). Assessing mediational models: Testing and interval estimation for indirect

effects. Multivariate Behavioral Research, 45, 661–701. https://doi.org/10.1080/00273171.2010.498292
Blume, H. (1998). Neurodiversity: On the neurological underpinnings of geekdom. The Atlantic. https://www.theatlantic.

com/magazine/archive/1998/09/neurodiversity/305909/

Bond, L., Butler, H., Thomas, L., Carlin, J., Glover, S., Bowes, G., & Patton, G. (2007). Social and school connectedness in early

secondary school as predictors of late teenage substance use, mental health, and academic outcomes. Journal of Adoles-

cent Health, 40(4), 357.e318–357.e359. https://doi.org/10.1016/j.jadohealth.2006.10.013
Boyes, M., Leitão, S., Claessen, M., Badcock, N. A., & Nayton, M. (2019). Correlates of externalising and internalising prob-

lems in children with dyslexia: An analysis of data from clinical casefiles. Australian Psychologist, 55, 62–72. doi:10.1111/
ap.12409

Boyes, M., Tebbutt, B., Preece, K., & Badcock, N. (2017). Relationships between reading ability and child mental health:

Moderating effects of self-esteem. Australian Psychologist, 53, 125–133. https://doi.org/10.1111/ap.12281
Boyes, M. E., Leitão, S., Claessen, M., Badcock, N. A., & Nayton, M. (2016). Why are reading difficulties associated with men-

tal health problems? Dyslexia, 22(3), 263–266. https://doi.org/10.1002/dys.1531
Brimo, K., Dinkler, L., Gillberg, C., Lichtenstein, P., Lundström, S., & Åsberg Johnels, J. (2021). The co-occurrence of neu-

rodevelopmental problems in dyslexia. Dyslexia, 27(3), 277–293. https://doi.org/10.1002/dys.1681
Bronfenbrenner, U. (1996). The ecology of human development: Experiments by nature and design. Harvard University Press.

Carrington, S. B., Saggers, B. R., Shochet, I. M., Orr, J. A., Wurfl, A. M., Vanelli, J., & Nickerson, J. (2021). Researching a whole

school approach to school connectedness. International Journal of Inclusive Education, 1–18, 785–802. https://doi.org/
10.1080/13603116.2021.1878298

Castles, A., McLean, M. T., & McArthur, G. (2010). Focus article: Dyslexia (neuropsychological). WIRES Cognitive Science, 1,

426–432. https://doi.org/10.1002/wcs.16

Chiappedi, M., & Baschenis, I. M. (2016). Specific learning disorders and anxiety: A matter of school experience? Minerva

Pediatrica, 68(1), 51–55.
Claessen, M., Dzidic, P., Boyes, M., Badcock, N., Nayton, M., & Leitão, S. (2020). Educators' perceptions of the impact of

reading difficulties for young people. Australian Journal of Learning Difficulties, 25(1), 51–64. https://doi.org/10.1080/
19404158.2020.1734952

IBM Corp. (2021). IBM SPSS statistics for windows (version 28.0) [computer software]. In IBMCorp.

den Houting, J. (2019). Neurodiversity: An insider's perspective. Autism, 23(2), 271–273. https://doi.org/10.1177/

1362361318820762

Dimitrellou, E., & Hurry, J. (2019). School belonging among young adolescents with SEMH and MLD: The link with their

social relations and school inclusivity. European Journal of Special Needs Education, 34, 312–326. https://doi.org/10.
1080/08856257.2018.1501965

Donolato, E., Cardillo, R., Mammarella, I. C., & Melby-Lervåg, M. (2021). Research review: Language and specific learning dis-

orders in children and their co-occurrence with internalizing and externalizing problems: A systematic review and meta-

analysis. Journal of Child Psychology and Psychiatry, 63, 507–518. https://doi.org/10.1111/jcpp.13536

WILMOT ET AL. 13 of 16

 10990909, 2024, 3, D
ow

nloaded from
 https://onlinelibrary.w

iley.com
/doi/10.1002/dys.1775 by C

urtin U
niversity L

ibrary, W
iley O

nline L
ibrary on [12/06/2024]. See the T

erm
s and C

onditions (https://onlinelibrary.w
iley.com

/term
s-and-conditions) on W

iley O
nline L

ibrary for rules of use; O
A

 articles are governed by the applicable C
reative C

om
m

ons L
icense

https://orcid.org/0000-0003-4363-4962
https://orcid.org/0000-0003-4363-4962
https://orcid.org/0000-0001-5420-8606
https://orcid.org/0000-0001-5420-8606
https://doi.org/10.1002/dys.351
https://doi.org/10.1177/0022219415620569
https://doi.org/10.1111/jcpp.12703
https://doi.org/10.1177/1073191117735886
https://doi.org/10.1080/08856257.2020.1842975
https://doi.org/10.1080/00273171.2010.498292
https://www.theatlantic.com/magazine/archive/1998/09/neurodiversity/305909/
https://www.theatlantic.com/magazine/archive/1998/09/neurodiversity/305909/
https://doi.org/10.1016/j.jadohealth.2006.10.013
info:doi/10.1111/ap.12409
info:doi/10.1111/ap.12409
https://doi.org/10.1111/ap.12281
https://doi.org/10.1002/dys.1531
https://doi.org/10.1002/dys.1681
https://doi.org/10.1080/13603116.2021.1878298
https://doi.org/10.1080/13603116.2021.1878298
https://doi.org/10.1002/wcs.16
https://doi.org/10.1080/19404158.2020.1734952
https://doi.org/10.1080/19404158.2020.1734952
https://doi.org/10.1177/1362361318820762
https://doi.org/10.1177/1362361318820762
https://doi.org/10.1080/08856257.2018.1501965
https://doi.org/10.1080/08856257.2018.1501965
https://doi.org/10.1111/jcpp.13536


Ebesutani, C., Korathu-Larson, P., Nakamura, B. J., Higa-McMillan, C., & Chorpita, B. (2017). The revised child anxiety and

depression scale 25–parent version: Scale development and validation in a school-based and clinical sample. Assessment

(Odessa, Fla.), 24(6), 712–728. https://doi.org/10.1177/1073191115627012
Ebesutani, C., Reise, S. P., Chorpita, B. F., Ale, C., Regan, J., Young, J., Higa-McMillan, C., & Weisz, J. R. (2012). The revised

child anxiety and depression scale-short version: Scale reduction via exploratory bifactor modeling of the broad anxiety

factor. Psychological Assessment, 24(4), 833–845. https://doi.org/10.1037/a0027283
Francis, D. A., Caruana, N., Hudson, J. L., & McArthur, G. M. (2019). The association between poor reading and internalising

problems: A systematic review and meta-analysis. Clinical Psychology Review, 67, 45–60. https://doi.org/10.1016/j.cpr.
2018.09.002

Francis, D. A., Hudson, J. L., Robidoux, S., & McArthur, G. M. (2022). Are different reading problems associated with differ-

ent anxiety types? Applied Cognitive Psychology, 36(4), 793–804. https://doi.org/10.1002/acp.3970
Frith, U. (2013). Autism and dyslexia: A glance over 25 years of research. Perspectives of Psychological Science, 8(6), 670–

672. https://doi.org/10.1177/1745691613507457

Fritz, M. S., & MacKinnon, D. P. (2007). Required sample size to detect the mediated effect. Psychological Science, 18(3),

233–239. https://doi.org/10.1111/j.1467-9280.2007.01882.x
García-Moya, I., Bunn, F., Jiménez-Iglesias, A., Paniagua, C., & Brooks, F. M. (2019). The conceptualisation of school and

teacher connectedness in adolescent research: A scoping review of literature. Educational Review, 71(4), 423–444.
https://doi.org/10.1080/00131911.2018.1424117

Goodman, R. (1997). The strengths and difficulties questionnaire: A research note. Journal of Child Psychology and Psychiatry,

38, 581–586. https://doi.org/10.1111/j.1469-7610.1997.tb01545.x
Gunnarsdóttir, H., Hensing, G., & Hammarström, A. (2021). Poor school connectedness in adolescence and adulthood depre-

ssiveness: A longitudinal theory-driven study from the northern Sweden cohort. European Journal of Public Health, 31(4),

797–802. https://doi.org/10.1093/eurpub/ckab027
Hebron, J. S. (2018). School connectedness and the primary to secondary school transition for young people with autism

spectrum conditions. British Journal of Educational Psychology, 88(3), 396–409. https://doi.org/10.1111/bjep.12190
Hodges, A., Cordier, R., Joosten, A., Bourke-Taylor, H., & Chen, Y.-W. (2022). Evaluating the feasibility, fidelity, and prelimi-

nary effectiveness of a school-based intervention to improve the school participation and feelings of connectedness of

elementary school students on the autism spectrum. PLoS One, 17(6), e0269098. https://doi.org/10.1371/journal.pone.

0269098

Hodges, A., Sutherland, R., Jeng, K., Bale, G., Batta, P., Cambridge, A., Detheridge, J., Drevensek, S., Edwards, L., Everett, M.,

Ganesalingam, C., Geier, P., Kass, C., Mathieson, S., McCabe, M., Micallef, K., Molomby, K., Pfeiffer, S., Pope, S., …
Silove, N. (2019). Literacy assessment via telepractice is comparable to face-to-face assessment in children with reading

difficulties living in rural Australia. Tele-Medicine and e-Health, 25, 279–287. https://doi.org/10.1089/tmj.2018.0049

Hogan, T. P. (2018). Five ways speech-language pathologists can positively impact children with dyslexia. Language, Speech &

Hearing Services in Schools, 49(4), 902–905. https://doi.org/10.1044/2018_LSHSS-DYSLC-18-0102

JASP team. (2023). JASP (version 0.17.1) [computer software]. In BibTeX.

Jiang, S., & Dong, L. (2020). The effects of teacher discrimination on depression among migrant adolescents: Mediated by

school engagement and moderated by poverty status. Journal of Affective Disorders, 275, 260–267. https://doi.org/10.
1016/j.jad.2020.07.029

Johnson, R. M. (2023). Dyslexia is not a gift, but it is not that simple. Infant and Child Development, 32(5), 1–6. https://doi.
org/10.1002/icd.2454

Jordan, J. A., & Dyer, K. (2017). Psychological well-being trajectories of individuals with dyslexia aged 3-11 years. Dyslexia,

23(2), 161–180. https://doi.org/10.1002/dys.1555
Karcher, M. J. (2011). The Hemingway measure of adolescent connectedness (adolescent version 5.5 and child "pre-adolescent"

version 5). College of Education and Human Development, The University of Texas. www.adolescentconnectedness.com

Karcher, M. J., & Sass, D. (2010). A multicultural assessment of adolescent connectedness: Testing measurement invariance

across gender and ethnicity. Journal of Counseling Psychology, 57(3), 274–289. https://doi.org/10.1037/a0019357
Kenny, L., Hattersley, C., Molins, B., Buckley, C., Povey, C., & Pellicano, E. (2016). Which terms should be used to describe

autism? Perspectives from the UK autism community. Autism: The International Journal of Research and Practice, 20(4),

442–462. https://doi.org/10.1177/1362361315588200
Kilpatrick, T., Leitão, S., & Boyes, M. (2019). Mental health in adolescents with a history of developmental language disorder:

The moderating effect of bullying victimisation. Autism & Developmental Language Impairments, 4, 1–12. https://doi.org/
10.1177/2396941519893313

Kopelman-Rubin, D., Siegel, A., Weiss, N., & Kats-Gold, I. (2020). The relationship between emotion regulation, school

belonging, and psychosocial difficulties among adolescents with specific learning disorder. Children & Schools, 42(4),

216–224. https://doi.org/10.1093/cs/cdaa022

14 of 16 WILMOT ET AL.

 10990909, 2024, 3, D
ow

nloaded from
 https://onlinelibrary.w

iley.com
/doi/10.1002/dys.1775 by C

urtin U
niversity L

ibrary, W
iley O

nline L
ibrary on [12/06/2024]. See the T

erm
s and C

onditions (https://onlinelibrary.w
iley.com

/term
s-and-conditions) on W

iley O
nline L

ibrary for rules of use; O
A

 articles are governed by the applicable C
reative C

om
m

ons L
icense

https://doi.org/10.1177/1073191115627012
https://doi.org/10.1037/a0027283
https://doi.org/10.1016/j.cpr.2018.09.002
https://doi.org/10.1016/j.cpr.2018.09.002
https://doi.org/10.1002/acp.3970
https://doi.org/10.1177/1745691613507457
https://doi.org/10.1111/j.1467-9280.2007.01882.x
https://doi.org/10.1080/00131911.2018.1424117
https://doi.org/10.1111/j.1469-7610.1997.tb01545.x
https://doi.org/10.1093/eurpub/ckab027
https://doi.org/10.1111/bjep.12190
https://doi.org/10.1371/journal.pone.0269098
https://doi.org/10.1371/journal.pone.0269098
https://doi.org/10.1089/tmj.2018.0049
https://doi.org/10.1044/2018_LSHSS-DYSLC-18-0102
https://doi.org/10.1016/j.jad.2020.07.029
https://doi.org/10.1016/j.jad.2020.07.029
https://doi.org/10.1002/icd.2454
https://doi.org/10.1002/icd.2454
https://doi.org/10.1002/dys.1555
http://www.adolescentconnectedness.com
https://doi.org/10.1037/a0019357
https://doi.org/10.1177/1362361315588200
https://doi.org/10.1177/2396941519893313
https://doi.org/10.1177/2396941519893313
https://doi.org/10.1093/cs/cdaa022


Learned, J. E. (2016). “The behavior kids”: Examining the conflation of youth reading difficulty and behavior problem posi-

tioning among school institutional contexts. American Educational Research Journal, 53(5), 1271–1309. https://doi.org/
10.3102/0002831216667545

Leitão, S., Dzidic, P., Claessen, M., Gordon, J., Howard, K., Nayton, M., & Boyes, M. E. (2017). Exploring the impact of living

with dyslexia: The perspectives of children and their parents. International Journal of Speech-Language Pathology, 19(3),

322–334. https://doi.org/10.1080/17549507.2017.1309068
Lisøy, C., Neumer, S. P., Waaktaar, T., Ingul, J. M., Holen, S., & Martinsen, K. (2022). Making high-quality measures available

in diverse contexts—The psychometric properties of the revised child anxiety and depression scale in a Norwegian sam-

ple. International Journal of Methods in Psychiatric Research, 31(4), e1935. https://doi.org/10.1002/mpr.1935

Mandy, W. (2022). Six ideas about how to address the autism mental health crisis. Autism, 26(2), 289–292. https://doi.org/
10.1177/13623613211067928

Maughan, B., & Carroll, J. (2006). Literacy and mental disorders. Current Opinion in Psychiatry, 19(4), 350–354. https://doi.
org/10.1097/01.yco.0000228752.79990.41

Maughan, B., Rowe, R., Loeber, R., & Stouthamer-Loeber, M. (2003). Reading problems and depressed mood. Journal of

Abnormal Child Psychology, 31, 219–229. 0091-0627/03/0400-02190.
Maughan, B., Rutter, M., & Yule, W. (2020). The Isle of Wight studies: The scope and scale of reading difficulties. Oxford

Review of Education, 46(4), 429–438. https://doi.org/10.1080/03054985.2020.1770064
McArthur, G. (2022). Poor reading and anxiety (PRAX): Building a theory and practice. Australian Journal of Learning Difficul-

ties, 27(1), 169–180. https://doi.org/10.1080/19404158.2022.2054834
McArthur, G., Badcock, N., Castles, A., & Robidoux, S. (2022). Tracking the relations between children's reading and emo-

tional health across time: Evidence from four large longitudinal studies. Reading Research Quarterly, 57(2), 555–585.
https://doi.org/10.1002/rrq.426

McArthur, G. M., Filardi, N., Francis, D. A., Boyes, M. E., & Badcock, N. A. (2020). Self-concept in poor readers: A systematic

review and meta-analysis. PeerJ, 8, 1–36. https://doi.org/10.7717/peerj.8772
Morgan, P. L. (2012). Do poor readers feel angry, sad, and unpopular? Scientific Studies of Reading, 16(4), 360–381. https://

doi.org/10.1080/10888438.2011.570397

Morgan, P. L., Farkas, G., Tufis, P. A., & Sperling, R. A. (2008). Are reading and behavior problems risk factors for each other?

Journal of Learning Disability, 41(5), 417–436. https://doi.org/10.1177/0022219408321123
Nalavany, B. A., Carawan, L. W., & Rennick, R. A. (2011). Psychosocial experiences associated with confirmed and self-

identified dyslexia: A participant-driven concept map of adult perspectives. Journal of Learning Disabilities, 44(1), 63–79.
https://doi.org/10.1177/0022219410374237

Nathan, K. M., & Rucklidge, J. J. (2011). Potential moderators of psychosocial problems in children with reading difficulties.

New Zealand Journal of Psychology, 40(1), 19–28.
Nieminen, P. (2022). Application of standardized regression coefficient in meta-analysis. BioMedInformatics, 2, 434–458.

https://doi.org/10.3390/biomedinformatics2030028

Pellicano, E., & den Houting, J. (2021). Annual research review: Shifting from ‘normal science’ to neurodiversity in autism

science. Journal of Child Psychology and Psychiatry, 63, 381–396. https://doi.org/10.1111/jcpp.13534
Piqueras, J. A., Martín-Vivar, M., Sandin, B., San Luis, C., & Pineda, D. (2017). The revised child anxiety and depression scale:

A systematic review and reliability generalization meta-analysis. Journal of Affective Disorders, 218, 153–169. https://
doi.org/10.1016/j.jad.2017.04.022

Raniti, M., Rakesh, D., Patton, G. M. D., & Sawyer, S. (2022). The role of school connectedness in the prevention of youth

depression and anxiety: A systematic review with youth consultation. BMC Public Health, 22(2152), 1–24. https://doi.
org/10.1186/s12889-022-14364-6

Rappolt-Schlichtmann, G., Boucher, A. R., & Evans, M. (2018). From deficit remediation to capacity building: Learning to

enable rather than disable students with dyslexia. Language, Speech & Hearing Services in Schools, 49(4), 864–874.
https://doi.org/10.1044/2018_LSHSS-DYSLC-18-0031

Sass, D. A., Castro-Villarreal, F., McWhirter, B. T., Hawley McWhirter, E., & Karcher, M. J. (2011). A cross-cultural assess-

ment of school connectedness: Testing measurement invariance with United States and Chilean adolescents. Journal of

Psychoeducational Assessment, 29(5), 428–442. https://doi.org/10.1177/0734282910391067
Shochet, I. M., Dadds, M. R., Ham, D., & Montague, R. (2006). School connectedness is an underemphasized parameter in

adolescent mental health: Results of a community prediction study. Journal of Clinical Child and Adolescent Psychology,

35(2), 170–179. https://doi.org/10.1207/s15374424jccp3502_1
Shochet, I. M., Saggers, B. R., Carrington, S. B., Orr, J. A., Wurfl, A. M., Kelly, R. L., & Duncan, B. M. (2022). A school-based

approach to building resilience and mental health among adolescents on the autism spectrum: A longitudinal mixed

methods study. School Mental Health, 14(3), 753–775. https://doi.org/10.1007/s12310-022-09501-w

WILMOT ET AL. 15 of 16

 10990909, 2024, 3, D
ow

nloaded from
 https://onlinelibrary.w

iley.com
/doi/10.1002/dys.1775 by C

urtin U
niversity L

ibrary, W
iley O

nline L
ibrary on [12/06/2024]. See the T

erm
s and C

onditions (https://onlinelibrary.w
iley.com

/term
s-and-conditions) on W

iley O
nline L

ibrary for rules of use; O
A

 articles are governed by the applicable C
reative C

om
m

ons L
icense

https://doi.org/10.3102/0002831216667545
https://doi.org/10.3102/0002831216667545
https://doi.org/10.1080/17549507.2017.1309068
https://doi.org/10.1002/mpr.1935
https://doi.org/10.1177/13623613211067928
https://doi.org/10.1177/13623613211067928
https://doi.org/10.1097/01.yco.0000228752.79990.41
https://doi.org/10.1097/01.yco.0000228752.79990.41
https://doi.org/10.1080/03054985.2020.1770064
https://doi.org/10.1080/19404158.2022.2054834
https://doi.org/10.1002/rrq.426
https://doi.org/10.7717/peerj.8772
https://doi.org/10.1080/10888438.2011.570397
https://doi.org/10.1080/10888438.2011.570397
https://doi.org/10.1177/0022219408321123
https://doi.org/10.1177/0022219410374237
https://doi.org/10.3390/biomedinformatics2030028
https://doi.org/10.1111/jcpp.13534
https://doi.org/10.1016/j.jad.2017.04.022
https://doi.org/10.1016/j.jad.2017.04.022
https://doi.org/10.1186/s12889-022-14364-6
https://doi.org/10.1186/s12889-022-14364-6
https://doi.org/10.1044/2018_LSHSS-DYSLC-18-0031
https://doi.org/10.1177/0734282910391067
https://doi.org/10.1207/s15374424jccp3502_1
https://doi.org/10.1007/s12310-022-09501-w


Shochet, I. M., & Smith, C. L. (2014). A prospective study investigating the links among classroom environment, school con-

nectedness, and depressive symptoms in adolescents. Psychology in the Schools, 51(5), 480–492. https://doi.org/10.
1002/pits.21759

Singer, E. (2005). The strategies adopted by Dutch children with dyslexia to maintain their self-esteem when teased at

school. Journal of Learning Difficulties, 38(5), 411–423.
Singer, E. (2007). Coping with academic failure, a study of Dutch children with dyslexia. Dyslexia, 14(4), 314–333. https://

doi.org/10.1002/dys.352

Singer, J. (1998). Odd people in: The birth of community amongst people on the “Autism Spectrum”. University of Technology.

Smart, D., Youssef, G. J., Sanson, A., Prior, M., Toumbourou, J. W., & Olsson, C. A. (2017). Consequences of childhood read-

ing difficulties and behaviour problems for educational achievement and employment in early adulthood. British Journal

of Educational Psychology, 87(2), 288–308. https://doi.org/10.1111/bjep.12150
Sowerbutts, A., & Finer, A. (2020). DLD and me: Supporting children and Young people with developmental language disorder.

Routledge.

Tabachnick, B. G., & Fidell, L. S. (2013). Using multivariate statistics. Pearson Education UK.

Terras, M. M., Thomson, L. C., & Minnis, H. (2009). Dyslexia and psycho-social functioning: An exploratory study of the role

of self-esteem and understanding. Dyslexia, 15, 304–327. https://doi.org/10.1002/dys.386
Torgesen, J. K., Wagner, R. K., & Rashotte, C. A. (2012). Test of word reading efficiency (2nd ed.). Pro-Ed.

Undheim, A. M., Sund, A. M., Undheim, A. M., & Sund, A. M. (2008). Psychosocial factors and reading difficulties: Students

with reading difficulties drawn from a representative population sample. Scandanavian Journal of Psychology, 49, 377–
384. https://doi.org/10.1111/j.1467-9450.2008.00661.x

Wilmot, A., Hasking, P., Leitão, S., Hill, E., & Boyes, M. (2023). Understanding mental health in developmental dyslexia: A

scoping review. International Journal of Environmental Research and Public Health, 20(2), 1653. https://doi.org/10.3390/

ijerph20021653

Wilmot, A., Pizzey, H., Leitão, S., Hasking, P., & Boyes, M. (2023a). Growing up with dyslexia: Child and parent perspectives

on school struggles, self-esteem, and mental health. Dyslexia, 29(1), 40–54. https://doi.org/10.1002/dys.1729
Wilmot, A., Pizzey, H., Leitão, S., Hasking, P., & Boyes, M. (2023b). "I struggle at times to see her struggle": Mothers' per-

spectives on dyslexia-related school struggles and the inter-connected nature of mother and child well-being. Dyslexia,

29(2), 136–150. https://doi.org/10.1002/dys.1733
Wit, D. J. D., Karioja, K., Rye, B. J., & Shain, M. (2011). Perceptions of declining classmate and teacher support following the

transition to high school: Potential correlates of increasing student mental health difficulties. Psychology in the Schools,

48(6), 556–572. https://doi.org/10.1002/pits.20576
Xiao, P., Zhu, K., Liu, Q., Xie, X., Jiang, Q., Feng, Y., Wu, X., Tang, J., & Song, R. (2022). Association between developmental

dyslexia and anxiety/depressive symptoms among children in China: The chain mediating of time spent on homework

and stress. Journal of Affective Disorders, 297, 495–501. https://doi.org/10.1016/j.jad.2021.10.120

SUPPORTING INFORMATION

Additional supporting information can be found online in the Supporting Information section at the end of this

article.

How to cite this article: Wilmot, A., Hasking, P., Leitão, S., Hill, E., & Boyes, M. (2024). Understanding mental

health in developmental dyslexia through a neurodiversity lens: The mediating effect of

school-connectedness on anxiety, depression and conduct problems. Dyslexia, 30(3), e1775. https://doi.org/

10.1002/dys.1775

16 of 16 WILMOT ET AL.

 10990909, 2024, 3, D
ow

nloaded from
 https://onlinelibrary.w

iley.com
/doi/10.1002/dys.1775 by C

urtin U
niversity L

ibrary, W
iley O

nline L
ibrary on [12/06/2024]. See the T

erm
s and C

onditions (https://onlinelibrary.w
iley.com

/term
s-and-conditions) on W

iley O
nline L

ibrary for rules of use; O
A

 articles are governed by the applicable C
reative C

om
m

ons L
icense

https://doi.org/10.1002/pits.21759
https://doi.org/10.1002/pits.21759
https://doi.org/10.1002/dys.352
https://doi.org/10.1002/dys.352
https://doi.org/10.1111/bjep.12150
https://doi.org/10.1002/dys.386
https://doi.org/10.1111/j.1467-9450.2008.00661.x
https://doi.org/10.3390/ijerph20021653
https://doi.org/10.3390/ijerph20021653
https://doi.org/10.1002/dys.1729
https://doi.org/10.1002/dys.1733
https://doi.org/10.1002/pits.20576
https://doi.org/10.1016/j.jad.2021.10.120
https://doi.org/10.1002/dys.1775
https://doi.org/10.1002/dys.1775

	Understanding mental health in developmental dyslexia through a neurodiversity lens: The mediating effect of school-connect...
	1  INTRODUCTION
	1.1  Dyslexia through a neurodiversity lens
	1.2  School-connectedness
	1.3  Dyslexia, school-connectedness and mental health
	1.4  The current study

	2  MATERIALS AND METHODS
	2.1  Participants
	2.2  Measures
	2.2.1  Dyslexia

	2.3  Procedure
	2.4  Analysis strategy

	3  RESULTS
	3.1  Preliminary analysis
	3.2  Word reading
	3.3  Test of direct and indirect effects: Child report
	3.4  Test of direct and indirect effects: Caregiver report

	4  DISCUSSION
	5  CONCLUSION
	ACKNOWLEDGMENT
	FUNDING INFORMATION
	CONFLICT OF INTEREST STATEMENT
	DATA AVAILABILITY STATEMENT

	ETHICS STATEMENT
	REFERENCES


