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Abstract 

Research suggests that children with epilepsy may have impaired language and social 

competence. Little is known about their language profile or whether language is associated with 

social cognition in this population. The main goal of this dissertation is to understand language 

and its association with social cognition in pediatric epilepsy. Chapter 2 provides an overview of 

etiology and seizure classification and how clinical variations (e.g., diagnostic variables) 

contribute to the heterogeneous nature of pediatric epilepsy.  The systematic review of 83 studies 

in chapter 3 indicates a failure to distinguish developmental periods (e.g., middle-childhood vs. 

adolescence) when assessing language in pediatric epilepsy, little consideration for specific 

etiology (e.g., symptomatic) and seizure type (e.g., generalized seizures), and minimal 

assessment of morphology and phonology.  The meta-analysis of 13 studies in chapter 4 shows 

that children with epilepsy are at increased risk for language impairments and highlights a need 

for research focusing on semantic or syntactic language in children with generalized seizures.  

Chapters 5 and 6 considered these aspects of language while investigating social perspective 

taking in children with generalized seizures.  Chapter 5 results indicate that children with 

epilepsy demonstrate deficits in semantic and syntactic language and social perspective taking 

compared to their same aged peers.  Chapter 6 examines language and social perspective taking 

in a social problem-solving context in children with generalized seizures and children with and 

without language problems.  The results showed that children with epilepsy demonstrate 

language comparable to children with language problems and that they show the worst social 

perspective taking for the two easiest aspects of social problem solving (problem identification 

and strategy generation) compared to children with and without language problems.  Language 

accounts for some, but not all, of the difficulties that children with generalized seizures 

experience in social perspective taking during social problem-solving.  Research and clinical 
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implications of the four studies are discussed in chapter 7. The research reported on here 

indicates that more research is needed to determine profiles of language specific to clinical 

variation in childhood epilepsy. Moreover, interventions designed to promote social perspective 

taking are needed to strengthen the interpersonal relationships of these children. 
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Chapter 1: General Overview of Thesis 

 

The current thesis is informed by two research goals: 1) to understand language and its 

association with social cognition in children with epilepsy, and 2) to examine how diagnostic 

variables in epilepsy impact these associations.  Language is shown to be associated with social 

cognition (an umbrella term referring to one’s ability to effectively navigate social information; 

Astington & Jenkins, 1999).  There is a well-established link between language and social 

cognition in typical (Astington & Jenkins, 1999; Dunn, Cutting, & Fisher, 2002; Filippova & 

Astington, 2010) and atypical populations (Cohen et al., 1998; Im-Bolter, Cohen, & Farnia, 

2013).  Children with epilepsy are at risk for impaired language ability (Svoboda, 2004), 

problematic parent-child interactions (Austin et al., 2015; Wu et al, 2008), and demonstrate poor 

social competence compared to their siblings and peers (Rantanen, Eriksson, & Nieminen, 2012), 

including aggression, less assertiveness and poor relationships with their peers (Hamiwka, 

Hamiwka, Sherman, & Wirrell, 2011; Jakovljevic & Martinovic, 2006).  It is difficult for 

children with epilepsy to understand the perspectives of other people when they have to and to 

consider perspectives when strategizing to resolve a problem.  This difficulty is explained in part 

by their language problems.  The overall goal of this dissertation is to examine the current state 

of the literature that examines language in children with epilepsy and to determine the 

association of language with social cognitive processes in this population.   

The forthcoming chapters highlighted some methodological concerns with the current 

literature that measures language in children with epilepsy.  Research to date fails to distinguish 

between different developmental periods when investigating language in this population.  

Moreover, few studies that examine language fail to distinguish between seizure classification 

(see chapter 2 for an elaborated discussion on seizure classification) or compare performance to 
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children with neurotypical development.  The research included here was the first to consider 

semantic and syntactic language in school aged children with generalized seizures.  The studies 

presented here provided evidence that children with generalized seizures have language ability 

that may meet criteria for language impairment. 

The aforementioned findings are derived from four manuscripts that have all been 

published.   

Thesis Structure 

The thesis is comprised of seven chapters.  The current chapter (Chapter 1) provides an 

overview of the thesis.  Chapter 2 provides an overview of epilepsy, which includes the 

definition and prevalence of epilepsy, and the classification system outlined by the International 

League Against Epilepsy.  Chapter 2 also serves to provide a discussion of the heterogeneous 

nature of epilepsy, including seizure classification and age of onset.  This is a common theme 

amongst the studies presented here and in the literature as a whole. 

Chapters 3 to 6 are manuscripts that have been published.  These manuscripts are taken 

from the two studies conducted to achieve the goals of the current thesis.  Each study addresses 

language in the context of epilepsy to address the overarching research goals of understanding 

language and its association with social cognitive processes in children with epilepsy.   

Chapter 3 represents a systematic review of 83 studies. It establishes the importance of 

language measurement in childhood epilepsy.  The manuscript titled, Language measurement in 

childhood epilepsy: A review, has been published in Brain and Language.  The manuscript 

synthesizes the existing literature relative to language measurement in children with epilepsy.  

This review provides a breakdown of the literature with respect to year of publication, sample 

size, age range, the number of studies that include comparative groups (control and different 
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epilepsy syndromes), and the component of language that is measured.  This manuscript provides 

evidence for consideration of language in children with epilepsy within defined developmental 

periods. 

Chapter 4 is a meta-analysis of 13 publications that investigate how language is impacted 

in children with epilepsy compared to their same aged peers.  This manuscript has been 

published in Epilepsy & Behavior.  This study also considers how diagnostic variables (i.e., age 

of onset and seizure classification) impact group differences in children with epilepsy compared 

to their same aged peers.  The meta-analysis also considers how group differences change 

depending on the component of language being assessed (e.g., phonology vs. semantic 

language).  

Together, chapters 3 and 4 highlight a need for researchers to use more stringent criteria 

for participant inclusion.  These two publications discuss the contributions made by researchers 

to date (e.g., research to date provides some evidence for language difficulties that differ 

between children with focal seizures and children with generalized seizures).  More importantly, 

these manuscripts highlight methodological concerns that need to be addressed investigating 

language in children with epilepsy in order to advance research in this area.  Specifically, these 

manuscripts highlight a need for research that considers seizure classification, age of onset, 

developmental periods, and clear operational definitions of language.  Moreover, these 

manuscripts establish a need for further research that investigates language, especially syntax 

and semantic language in school-aged children with generalized seizures.  

The empirical study reported on in chapter 5 addresses some of the methodological 

concerns that exist in the literature that is reviewed and analyzed in chapters 3 and 4, relative to 

seizure classification and specific developmental periods.  This chapter outlines a manuscript 
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that was published in Mind, Brain, and Education that considers a group of children with 

generalized seizure in their middle childhood years.  This study examines language differences in 

these children compared to their same aged peers and also considers group differences in theory 

of mind.  This study provides empirical evidence of a need for ongoing research investigating 

theory of mind and language in children with epilepsy, especially children with a history of 

generalized seizures.  In this study, children with epilepsy showed worse language than their 

typically developing peers.  Moreover, this study established that children with epilepsy have 

more difficulty understanding mental intentions compared to their peers.  Importantly, findings 

from this study show that children with epilepsy are just as likely to misinterpret intentions or 

fail to acknowledge mental intent during a social interaction as they are to correctly interpret the 

intention of others.   

Chapter 6 is an empirical study that investigates this difficulty further and considers to 

what extent children with generalized seizures consider the mental intentions of others during a 

social problem solving task.  In this study, a control group and a group of children with language 

problems were included as comparison groups to ascertain if differences in social perspective 

taking are fully explained by an epilepsy diagnosis.  The findings show that children with 

epilepsy have language ability that is comparable to those experienced by children with language 

problems, which is much lower than their same aged peers.  With respect to social perspective 

taking, typically developing children and children with language problems show more advanced 

social perspective taking for some aspects of social problem solving, however children with 

epilepsy had worse social perspective taking across all aspects of social problem solving: 

problem identification (i.e., identifying the problem and the emotions involved), strategy 

generation (formation of potential strategies that could be used to resolve the problem), strategy 
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evaluation (evaluation of strategies and selection of the most appropriate one to put into action), 

and solution evaluation (consideration of the degree to which the problem has been resolved). 

 Chapter 7 synthesizes the results of chapters 3 to 6 and provides a discussion of the 

overall conclusions that can be drawn from these findings.  This chapter summarizes how the 

findings from two reviews and two empirical articles come together to provide a better 

understanding of how language and social perspective taking differ in pediatric epilepsy 

compared to typically developing children.  Additionally, this chapter provides an overview of 

considerations that should be addressed in future research and for practical applications.    

Thesis Publication Details 

The systematic review of (chapter 3) and meta-analysis (chapter 4) of language in 

childhood epilepsy were prepared as manuscripts and are both published.  Similarly, chapters 5 

and 6 have been published as manuscripts.  The text in these chapters (and associated figures and 

tables) is identical to the published manuscripts with minor adjustments to maintain consistency: 

page numbering, citations, heading formats, table and figure numbers.   

I am the first author of all four manuscripts and the contributions of additional authors are 

detailed in the contributions section presented earlier in the paper. 

Chapter 3 

Bailey, K., McAdams-Wong, D., & Im-Bolter, N. (2021) Language measurement in childhood 

epilepsy: A review. Brain and Language, 217(5). doi: 10.1016/j.bandl.2021.104940 

Chapter 4 

Bailey, K., & Im-Bolter, N. (2021) Language in childhood epilepsy: A systematic review and 

meta-analysis. Epilepsy and Behavior, 114(Part A).  doi:10.1016/j.yebeh.2020.107621 

Chapter 5 
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Bailey, K. & Im-Bolter, N. (2020). Theory of mind and language in childhood epilepsy. Mind, 

Brain, and Education, 14(2), 146-154. doi:10.1111/mbe.12230 

Chapter 6 

Bailey, K. & Im-Bolter, N. (2019). Language and self-other differentiation in childhood 

epilepsy:  A preliminary report. Journal of Child and Family Studies, 28(8), 2430-2440. 

doi: 10.1007/s10826-019-01347-2 
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Chapter 2: Epilepsy 

Definition 

According to the International League Against Epilepsy (ILAE), epilepsy is a brain 

disorder that involves one or more occurrences of a seizure, defined as a temporary manifestation 

of signs or symptoms that can be attributed to a surge of abnormal brain activity (Fisher et al., 

2004).  A child may present with as little as one seizure and be diagnosed as epilepsy if there is 

an enduring alteration of the brain that increases the likelihood of another seizure (Blume et al., 

2001; Fisher et al., 2005).  Prolonged seizures that last greater than 5 minutes (status epilepticus) 

are considered life threatening (Epilepsy Foundation, 2015).  It is likely that the abnormal brain 

activity associated with epilepsy during childhood disrupts the developmental trajectory of 

various cognitive processes like language. 

A seizure is typically characterized by two or more behaviour manifestations that occur 

simultaneously.  Although one may have a mental representation of a child having a generalized 

tonic-clonic seizure (i.e., “grand mal” or convulsions) when envisioning a seizure, there are a 

vast range of behaviours that may accompany each seizure occurrence.  Other behaviours that we 

may observe when a child has a seizure may include but are not limited to; muscle contractions 

that effect facial expression (mimetic: a facial expression that resembles fear), alterations in 

abnormal motor movement (e.g., lip smacking, chewing, grinding teeth), or disruptions in 

cognition (e.g., impaired or disrupted consciousness, arrested or altered speech; Svoboda, 1979).  

Sometimes seizures manifest as emotional outbursts (e.g., inappropriate laughter, giggling, or 

crying), although contrary to popular perceptions, rarely anger or aggression (Blume et al., 2001; 

Fisher et al., 2005; Svoboda, 1979).  Seizures may also include visual, auditory, somatosensory, 

olfactory and/or gustatory hallucinations (perceptions that do not correspond with environmental 

stimuli), or illusions (perceptions that are alterations of environmental stimuli).  Symptoms that 
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manifest are dependent on a number of variables including the areas of the brain that produce the 

seizure, areas that the seizure spreads to, the age of the child (i.e., brain maturity), medications, 

sleep cycles, and other illnesses (Svoboda, 1979).  The aforementioned symptoms do not 

constitute a complete list of seizure manifestations, rather they are meant to provide a better 

understanding of the wide range of behaviours that could be observed, including those that may 

not be readily perceived.  Some are simply unobservable phenomenon experienced by the child. 

What should be evident is that seizure manifestation is heterogenous in nature; something that is 

consistent with other etiological aspects of epilepsy, which will be outlined further.  

Prevalence, Treatment, and Etiology 

Determining the prevalence of epilepsy is somewhat challenging, but it is estimated that 

about 1% of the population is diagnosed with epilepsy (Lee, 2010).  Many researchers argue that 

prevalence rates are difficult to determine due to the stigma and negative connotations associated 

with epilepsy, as well as the difficulty defining epilepsy (Banerjee, Filippi, & Huaser, 1999).  An 

estimated 50 million people are diagnosed with epilepsy at any given time (Banerjee et al., 

1999).  In North America, approximately 1 in 200 people are diagnosed with epilepsy or are 

taking anti-seizure medication (Banerjee et al., 2009).  In the United States, about 40% of people 

who experience their first seizure are under the age of 18 (Lee, 2010).  Incidence rates of 

childhood epilepsy are higher in underdeveloped countries (Camfield & Camfield, 2015).  In 

Canada, more than 5 in 1000 children under the age of 15 are diagnosed with epilepsy (Prasad, 

Sang, Corbett, & Burneo, 2011).  Epilepsy is the most prevalent neurological disorder in children 

(Fisher et al., 2005; Plioplys, Dunn, & Caplan, 2007) with prevalence rates higher in groups with 

lower SES, non-immigrants (Tellez-Senteno et al., 2004), and children of parents with epilepsy 

(Lee, 2010).  Epilepsy is also comorbid with other developmental disorders such as cerebral 
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palsy, intellectual disorders (Lee, 2010), and autism (Plioplys et al., 2007).  

Although not investigated in any depth in this dissertation, it is important to note how 

epilepsy is treated to highlight the multiple factors associated with epilepsy that impact 

development. The most common treatment option is anti-seizure medications (Lee, 2010) which 

are successful for establishing seizure free status for 60% of individuals with epilepsy (Epilepsy 

Foundation, 2015).  In cases of drug resistant epilepsy (where seizures do not cease with trials of 

at least two different anti-seizure medications), children may be considered for surgery or a 

vagus nerve stimulation implant (electrical current administered to the vagus nerve; Degiorgio et 

al., 2000).  They may also be placed on a ketogenic diet (Sharma, Sankhyan, Gulati, & 

Agarwala, 2013) or given holistic approaches such as herb supplements and mind and body 

approaches such as yoga or meditation (Epilepsy Foundation, 2015).  Treatment options for 

epilepsy are geared towards maintenance of seizure free status, which is important.  As might be 

expected, much of the literature investigating epilepsy in the pediatric population focuses on the 

efficacy of treatment.  Only a small portion of the literature examines developmental processes 

outside of this context.  A guiding principle for this dissertation is that pursuit of seizure free 

status, though important, should not be the only focus of assessment and intervention for children 

with epilepsy.  Seizure activity could disrupt developmental processes and can have a lasting 

impact on the child even when seizure control is successful.  

In terms of etiology seizures may be nonepileptic or epileptic in origin (Lee, 2010).  All 

of the chapters included here investigate processes (e.g., language) in children with epileptic 

seizures.  Epileptic seizures may be symptomatic (originate from structural lesions on the brain), 

idiopathic (not caused by structural lesions), or probably symptomatic or cryptogenic (a new 

term indicating the seizure is believed to be symptomatic, but there is no identified etiology) in 
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origin (Berg et al., 2010; Engel, 2006).  Just under 70% of seizures are considered to be 

idiopathic or cryptogenic, whereas 30% of cases are attributed to identifiable causes (see Lee, 

2010 for review).  The mean age of onset of seizures is between 5 and 6 years (Plioplys et al., 

2007), however seizure onset can occur at any age (Lee, 2010) with the majority of newly 

diagnosed cases in young children and elderly adults.  There are a number of epilepsy syndromes 

that are characterized by a set of features including age of onset.  For example, the most common 

form of childhood epilepsy, Rolandic epilepsy, or benign childhood epilepsy with 

centrotemporal spikes (BECTS), typically manifests between the ages of 3 and 13 and remits by 

about age 16 (Smith et al., 2015).  A more detailed list of epilepsy syndromes is presented in 

Appendix A.  The age at which seizures begin and continue to occur is likely to have an impact 

on the developmental trajectory of other processes (e.g., language, social cognition).  This is a 

recurring theme in this dissertation and is discussed in depth in the following chapters.  

Some epilepsy syndromes are known to remit whereas others do not.  For instance, about 

80% of childhood absence epilepsy remit, whereas juvenile myoclonic epilepsy is considered a 

lifelong syndrome (Park et al., 2015).  In general, approximately 50% of children diagnosed with 

epilepsy will “outgrow” it by late adolescence (Epilepsy Foundation, 2015).  Although this is 

promising, we still need to be aware that development is not halted while awaiting remission. 

Even those who have recovery may have difficulties in different domains of functioning because 

of the potential impact seizures have to a child’s developmental trajectory. 

Classification 

Another important consideration for understanding development in children with epilepsy 

is how epilepsy is classified.  One of the challenges with creating a classification system for 

epilepsy is its heterogeneous nature.  As previously noted, each case can vary with respect to 
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seizure manifestation, age of onset, treatment type and efficacy, and seizure frequency.  Yet 

another way that contributes to the heterogeneity of epilepsy is how seizures are classified. 

According to the most recent documentation proposed by the ILAE, children’s seizures can be 

classified into three main categories: focal, generalized, or unknown (Berg et al., 2010).  Focal 

(or partial) seizures affect one hemisphere of the child’s brain, whereas a generalized (or 

bilateral) seizure affects both hemispheres (Berg et al., 2010).  Focal seizures are more 

prominent in children then generalized seizures (Camfield & Camfield, 2015).  A small 

proportion of seizures in childhood are classified as unknown (between 1.7% and 5.4%; 

Camfield & Camfield, 2015) and occurs when evidence regarding characterization as focal, 

generalized, or both is limited (Berg et al, 2010).  

Focal Seizures.  Recall that focal seizures are seizures that affect one hemisphere of the 

brain.  In the past, focal seizures were referred to as partial seizures and described as simple 

partial (involving observable motor movement without loss of consciousness) or complex partial 

(involving impaired or loss of consciousness; Svoboda, 1979).  This terminology was criticized 

because the terms were not accurate descriptions and not well understood by the general public 

or the medical community (Fisher et al., 2017).  “Partial” suggests an incomplete seizure and 

“simple” suggests it is unconcerning (Devinsky, & Najjar, 2011).  Moreover, use of the word 

“simple” was not well received by patients because it was viewed as trivializing the impact of 

epilepsy (Devnisky & Najjar, 2011).  It was not uncommon for a neurologist to diagnose an 

individual with complex partial seizures when they were presenting with simple partial seizures 

but complex hallucinations; confusing an altered state of consciousness with impaired 

consciousness (Devinsky, & Najjar, 2011).  Recently, the ILAE proposed that simple and 

complex not be used as descriptors of focal seizures because they are misleading and misused 
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(Berg et al., 2010).  Hence, they recommended the terms idiopathic, symptomatic, and 

cryptogenic because the goal of descriptors should be to provide practical and unambiguous 

classification of epilepsies.  This is particularly important for assessment and diagnosis of 

epilepsy because of the variability that characterizes this neurological disorder.  The new 

terminology is also less likely to be misused.  If healthcare professionals and researchers use 

consistent language to describe epilepsy, this will improve communication, and therefore the 

quality and efficacy of care.  The new terminology also helps raise awareness of the 

developmental implications associated with different seizures that could not be specified in the 

past due to the use of “simple” and “complex”.  For instance, knowing that focal seizures are 

associated with difficulties with semantic language (Bailey & Im-Bolter, 2020). 

As previously mentioned, focal seizures originate and are maintained in one hemisphere 

of the brain (Blume et al., 2001).  The seizures themselves may be localized or occur across a 

larger region of the brain, but consistently originate in the same location (Berg et al., 2010).  

According to the ILAE (Berg et al., 2010) classification system, focal seizures are characterized 

by aura (e.g., sensory or experiential), motor (e.g., contractions in a muscle, decrease in 

amplitude of motor activity), autonomic (e.g., nausea, goosebumps, flushing, changes in pupils), 

or dyscognitive features (change in awareness).  Focal seizures may also activate bilateral 

networks or regions in the brain evolving into a bilateral convulsive seizure (previously referred 

to as a secondary generalized seizure).  There are a number of epilepsy syndromes or cluster of 

characteristic features such as age of onset, genetic markers, and type, severity, and frequency of 

seizures that are associated with focal seizures (e.g., frontal lobe epilepsy, BECTS).  A list of 

epilepsies associated with focal seizures, and key features is provided in Appendix A. 

Generalized Seizures.  Generalized seizures originate in one location and quickly activate 
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cortical and subcortical regions in both hemispheres (Berg et al., 2010).  However, seizure 

activation patterns can vary and are not consistently symmetric (Berg et al., 2010).  Generalized 

seizures are further defined as atonic (loss of muscle tone), tonic (muscle contractions), clonic 

(loss of consciousness), tonic-clonic (loss of consciousness and muscle contractions), myoclonic 

(transient muscle jerking and maintained consciousness), and absence (loss of awareness).  It is 

important to consider how generalized seizures may impact developmental trajectories in 

different domains of functioning.  For example, onset of childhood absence epilepsy is usually 

between the ages of 4 and 10 and is characterized by brief periods of a lack of awareness of 

(Park et al., 2015).  Although the child may not be aware of their environment, events continue 

to unfold around them.  For example, other children they are playing with will continue to play 

and talk to them.  Important information regarding the interaction (e.g., I don’t like playing this 

game) could be communicated but not received because of an absence seizure.  Thus, there is the 

potential for disruptions in the learning of language and social skills because the child is not 

actually experiencing the full interaction.  Epilepsies and syndromes associated with generalized 

seizures that were considered for inclusion for the systematic review and meta-analysis presented 

in chapters 3 and 4 are briefly described in Appendix A. 

Distinctions Between Focal and Generalized Seizures in the Literature.  One of the 

biggest problems to date with research that considers psychosocial processes in childhood 

epilepsy is the failure to distinguish between focal and generalized seizures in participant pools.   

Many studies include participant mixed pools where children present with either focal or 

generalized seizures (i.e., not focusing on one type of seizure; e.g., Raud et al., 2015, Rantanen et 

al., 2010).  This poses a challenge for interpretation of results.  Given the different brain 

activation patterns associated with focal or generalized seizures, it is likely that associated 
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outcomes also differ.  This dissertation sets out to evaluate differences in the impact that focal or 

generalized seizure have on patterns of development.   

How does epilepsy impact the lives of children? First, research suggests there is a stigma 

associated with pediatric epilepsy (Katzenstein et al., 2007).  Researchers report that children 

with epilepsy are treated differently compared to their siblings (Kerr, Nixon, & Angalakuditi, 

2011) and peers (Elliot, Lach, & Smith, 2005; Macleod & Austin, 2007).  Second, some children 

with epilepsy are shown to have poor academic achievement (Reilly et al., 2014) and mental 

health (Reilly et al., 2015).  Third, some children with epilepsy have deficits in cognitive 

processes such as intelligence (Kernan et al., 2012), executive function (D’Agati et al., 2012; 

Kernan et al., 2012), memory (Kernan et al., 2012), and language (Vannest et al., 2015).  These 

deficits extend to the social domain as well, whereby children with epilepsy have poor social 

cognition (Lunn, Lewis, & Sherlock, 2015).  This work is focuses specifically on language and 

social cognition (an umbrella term referring to one’s ability to effectively navigate social 

information) in childhood epilepsy.   

Epilepsy and Language 

 

Language is a complex system of symbols that enables us to communicate with others.   

Language is often described as consisting of four structural components: phonology, 

morphology, semantics, and syntax (Seigler, DeLoache, Eisenberg, & Saffran, 2014).   

Phonology refers to the sound system of language.  For example, at 2 months of age infants can 

distinguish between similar sounds (e.g., ba and pa; Seigler & Alibali, 2004) Morphology refers 

to the internal structure of words (Seigler et al., 2014).  For example, past tense in English is 

often indicated with the suffix -ed as in asked (the past tense of ask).  Speakers of English 

understand there are exceptions to this rule (e.g., past tense of catch is caught).  Semantic 
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language refers to the meaning and properties of words (Astington & Jenkins, 1999).  For 

example, the word that we choose to use may actually alter the meaning that is intended and 

perceived (Holtgraves & Kashima, 2008).  To illustrate, consider the nouns Daddy and Father.  

Both represent a male family member yet Daddy is less formal and may imply a close 

affectionate relationship between parent and child whereas Father is formal in nature and may 

suggest a more detached relationship.  Syntactic language refers to our ability to combine words 

according to a set of rules to form sentences (e.g., The boy hugged his dad or The laughter fled in 

fear).  

Phonology.  The impact of epilepsy on the developmental trajectory of phonology is 

unclear.  We know that typically developing children are proficient in their understanding of 

phonemes by the time that they enter school (Seigler & Alibali, 2004).  Thus, we would expect 

that the onset of epilepsy during the preschool years may have a greater impact on phonological 

ability.  Yet research by Gonzalez et al. (2014) suggests otherwise.  They found no significant 

difference in this skill between children with early age of onset (3 to 5 years) and later age of 

onset (6 to 8 years).  Drawing conclusions regarding epilepsy and phonology is challenging, 

however, as few studies have examined this during the toddler and preschool years (Bailey, 

McAdams-Wong, & Im-Bolter, 2021).  The few that do exist are contradictory.  Kolk et al. 

(2001) examined phonology in a group of children between the ages of 4 and 9 years with treated 

(anti-seizure medication) and untreated epilepsy compared to children without epilepsy and 

found no differences.  In contrast, Gonzalez and colleagues (2014) reported that children with 

epilepsy between the ages of 3 to 9 have poor phonological skill compared to standardized 

norms.  
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Research including somewhat older children (i.e., middle childhood) does indicate 

differences in phonology between children with epilepsy and those without (Gonzalez et al., 

2014; Raud et al., 2015; Vannase et al., 2005), but these differences could be attributed to 

participant characteristics.  For instance, Kolk et al. (2001) included children with frontal, 

temporal, or temporal-parietal lobe epilepsy whereas Vanasse et al. included children presenting 

with frontal or temporal lobe epilepsy or absence seizures (i.e., generalized seizures).  Age of 

onset varied as well where Kolk et al. (2001) reported a much younger age of onset (4 years, 3 

onths) compared to Raud et al. (2015; 9.09 years) 

A large proportion of children with epilepsy have impaired phonological skills (Caplan et 

al., 2009; Selassie et al., 2009).  Caplan et al. (2009) reported that about 19% of children 

between the ages of 6 and 8 with epilepsy have impaired phonological scores.  Selassie et al. 

(2009) reported a higher proportion, indicating that 70% of 6 year-olds have scores in the bottom 

10th percentile on tests of phonology, which is consistent with other research indicating that 

young school-aged children with epilepsy (ages 6 to 8) have phonological skills that are more 

than 2.5 standard deviations below the normative mean (e.g., Gonzalez et al., 2014).  The 

majority of research investigating phonology during the middle childhood period includes mixed 

samples (e.g., children with generalized seizures and children with focal seizures; e.g., Caplan et 

al., 2009; Raud et al., 2015) but there is evidence that children with focal seizures may be at 

increased risk for phonological difficulties compared to children with generalized seizures 

(Selassie et al., 2009), and that children with frontal lobe epilepsy may be at increased risk when 

compared to children with generalized absence seizures or temporal lobe epilepsy (Vanasse et 

al., 2005).  Chaix et al. (2005) reported no group differences in phoneme awareness when 

comparing children with temporal lobe epilepsy, idiopathic generalized seizures, and BECTS. 
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However, they found that children with left temporal lobe epilepsy had worse phoneme 

awareness than children with right temporal lobe epilepsy.  

One possible explanation for inconsistent results amongst the above studies is how 

phonology is being measured.  Some studies use measures of non-word repetition and rhyme 

(e.g., Kolk et al., 2001; Vanasse et al., 2005) whereas other studies use phonemic blending 

(identifying words based on only hearing parts of the word., e.g., Rantanen et al., 2010) and 

phonemic inversion (inverting the order of phonemes to produce a nonword, e.g., Vanasse et al., 

2005).  Still other studies use phonemic segmentation (e.g., Amaral et al., 2015; Krause et al., 

2008) or phoneme substitution (e.g., Lopes et al., 2014).  Some studies included composite 

measures that combine tasks into one score (e.g., Selassie et al., 2009); however, these tasks may 

be assessing different phonological processes.  For instance, research by Farnia and Geva (2011) 

establishes a distinction between phoneme segmentation and non-word repetition tasks.  

Phoneme segmentation tasks are more representative of phonological awareness whereas 

nonword repetition tasks are akin to phonological working memory.  Vanasse et al. (2005) report 

that children with frontal lobe epilepsy demonstrate worse performance compared to controls for 

both phonological awareness and phonological processing, but children generalized absence 

seizures only score worse than controls on tasks of phonological awareness.  Children with 

temporal lobe epilepsy (Vannase et al., 2005) or Panayiotopoulos syndrome (Lopes et al., 2014) 

show comparable performance on tasks of phonological awareness and phonological processing 

(Krause et al., 2008; Vannase et al., 2005) compared to controls.  They also outperform children 

with frontal lobe epilepsy for phonological awareness, but not phonological processing (Vannase 

et al., 2005).  Clearly, conclusions about the development of phonology in children with epilepsy 

cannot be made with any specificity, but there is evidence that children with epilepsy have 
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difficulty with some aspects of phonology and that these difficulties may differ relative to 

etiological factors.  

Morphology.  The review in chapter 4 shows that only four studies have investigated 

morphology in children and adolescents with epilepsy (Bailey et al., 2021) and the results 

provided in these studies is limited.  Although Kim et al. (2014) included a measure of 

morphology in their research, they did not report statistics for differences between the epilepsy 

and control groups.  Selassie et al. (2009) did not measure morphology specifically, rather they 

combined it with syntax and examined grammar.  Von Isser (1977) assessed morphology and 

found comparable performance in two groups of children with epilepsy: one presenting with 

absence seizures and the other presenting with tonic-clonic or myoclonic seizures (muscle 

jerking, no loss of consciousness).  Lastly, Volk-Kernstock (2009) showed that children and 

adolescents (ages 10 -14) with BECTS demonstrated similar performance to their peers for 

morphological structure, specifically, distinguishing between plural and non-plural.  

The lack of research specific to morphology may be because most studies measure 

language generally (expressive and receptive or overall language; e.g., Croft et al., 2014; 

Overvliet et al., 2013) or report on morphology and syntax together as grammar (e.g., Selassie et 

al., 2009) as opposed to focusing on morphology specifically.  Two other explanations to 

consider is the file drawer effect (whereby results that do not support the researcher’s hypotheses 

are not submitted for publication) and publication bias: research with small sample sizes or 

results supporting a null hypothesis may not get published.  The lack of research in this area 

poses challenges for describing morphological knowledge in children with epilepsy.  

Semantics.  There is more literature that investigates semantic language in children with 

epilepsy but the findings are difficult to interpret.  As noted in chapter 4, only eight studies 
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measure semantic ability in children between the ages of 1 and 6, and even when preschool aged 

children are included they are usually part of a larger sample of children from a broad age group 

(Bailey et al., 2021).  Although one study reported no difficulties with semantic language ability 

in preschool children with epilepsy (Von Isser et al., 1977) another study showed that children 

with epilepsy onset during preschool had scores 1.49 standard deviations below the normative 

mean (Gonzalez et al., 2014).  Research with children with later epilepsy onset (6-8 years; 

Gonzalez et al., 2014) and school-aged children with epilepsy of mixed etiology show semantic 

language comparable to their peers (Northcott et al., 2005; Selassie et al., 2008; Vanasse et al., 

2005).  Other research with children and adolescents between the age of 8 and 18 indicates 

differences in semantic ability (Garcia-Ramos et al., 2015; Jackson et al., 2013) and that these 

differences persist for at least two years (Garcia-Ramos et al., 2015; Hermann et al, 2008).  To 

add to the inconsistency, other researchers report conflicting results within their own study (e.g., 

Hermann et al., 2006; Jackson et al., 2013; Riva et al., 2007).  For instance, Hermann and 

colleagues (2006) reported children between the ages of 8 and 18 with epilepsy performed poorly 

on a task of confrontation naming compared to their first-degree cousins but performed just as 

well on an expressive semantic task measuring their ability to produce synonyms and a receptive 

semantic task.  In contrast, Riva et al. (2007) reported that children with BECTS did worse when 

asked to produce synonyms for words but performed similarly on a task of confrontation naming 

compared to their peers. 

It is possible that poor semantic language may be associated with some epilepsy 

syndromes and seizure classifications but not others.  Few studies examine semantic language in 

specific epilepsy syndromes.  Those that do, tend to focus on children presenting with BECTS.  

Studies not focusing on BECTS report no differences in children and adolescents with childhood 
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absence seizures (Cheng et al., 2017; Vanasse et al., 2005), frontal lobe epilepsy (Vanasse et al., 

2005), temporal lobe epilepsy (Vanasse et al., 2005), and juvenile myoclonic epilepsy (Jackson 

et al., 2013) when compared to their peers.  However, these reports may be compromised by age 

ranges that span multiple developmental stages (e.g., ages 5 to 15).  Although some researchers 

report no differences in samples of children presenting with BECTS when compared to children 

without epilepsy (Jackson et al., 2013; Northcott et al., 2005), there are more studies that suggest 

that BECTS may be a risk factor for semantic language deficits.  These studies indicate that 

children with BECTS are more likely to have semantic language problems compared to their 

peers (Gunduz et al., 1999; Riva et al., 2007; Volkl-Kernstock et al., 2009) especially for 

understanding words describing interpersonal relations (Volkl-Kernstock et al., 2009).  Semantic 

language ability in children with BECTS is reported to be 2.5 standard deviations below the 

normative mean (Smith et al., 2012).  Moreover, research shows that children with BECTS 

present with semantic language impairment when electroencephalogram (EEG) spikes are right 

sided, but not on the left (Riva et al., 2007), suggesting hemispheric origin may act also a risk 

factor for semantic language impairment.  

Lastly, one study provides some evidence that children with focal epilepsy have worse 

semantic language in middle childhood and adolescence compared to typically developing 

controls (Croft et al., 2014).  However, children with some disorders involving generalized 

seizures may also be at risk, whereby children with absence seizures have lower scores on 

measures of semantic language (e.g., confrontation naming) compared to controls but not when 

compared to children with juvenile myoclonic epilepsy (Jackson et al., 2013).  

Syntax.  Similar to the literature in semantic language, research findings with respect to 

syntactic language are mixed when children with epilepsy are compared to children with 
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neurotypical development.  Of note is that more studies focus on children presenting with 

BECTS than any other epilepsy diagnosis.  Some researchers report performance similar to same 

aged peers in samples of children presenting with various epilepsy diagnoses during preschool 

(Von Isser et al., 1977), middle childhood (Selassie et al., 2008), and early adolescence (Ricccio 

et al., 2015) yet others report differences (e.g., Matricardi et al., 2015).  Using a task that 

measures the ability to follow instructions, Rantanen and colleagues (2010) reported that 

preschoolers with epilepsy have syntactic language ability that is much lower than their same 

aged peers.  Melbourne-Chambers et al. (2010) reported similar findings for middle childhood. 

In terms of different epilepsy diagnoses, Matricardi et al. (2016) reported similar performance 

for understanding instructions in children with focal or generalized seizures compared to controls 

but found children with well controlled seizures outperformed children with poorly controlled 

seizures.  They suggested that poor seizure control could be a risk factor for syntactic difficulties 

as measured by understanding instructions.  A problem with the above findings, however, is that 

syntactic ability was measured using a subtest from a standardized measure of executive function 

(A Developmental NEuroPSYchological Assessment or NEPSY).  This is a common practice in 

the epilepsy research, but the task itself (following instructions) is not a pure measure of syntax 

and includes a significant working memory component, which makes it difficult to determine if 

deficits are attributed to syntax or working memory 

Fasteneau et al. (2009) included an assessment designed to assess language rather than 

executive function (Clinical Evaluation of Language Fundamentals or CELF) and found no 

differences between children with epilepsy and sibling controls during middle childhood.  Yet, 

research including preschool and middle childhood aged samples of children with epilepsy 
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indicates that children with epilepsy are judged by adults to have worse grammar (length and 

complexity of sentences) compared to their same aged peers (Strekas et al., 2013).  

Given the review above for other aspects of language, we might assume that etiological 

variables may impact syntactic difficulties as well, but conclusions are difficult to draw because 

few studies measure syntax in groups of children with a specific epilepsy diagnosis (e.g., 

juvenile myoclonic epilepsy) and those that do report conflicting results.  There is some evidence 

that there are no differences in the ability to form grammatically correct statements in children 

presenting with temporal (either front or left) or frontal lobe epilepsy, but no indication whether 

either of these groups of children differ from typically developing populations or children with 

other syndromes like BECTS.  Volkl-Kernstock et al. (2009) found that children (aged 10-14 

years) with BECTS were able to comprehend grammatical structures as well as a control group.   

In contrast other researchers have reported that children with BECTS have difficulty 

understanding grammatical structure (Jurkeviciene et al., 2012) or using proper grammatical 

forms (Weglage et al., 1997) compared to their peers without epilepsy.   

Clearly, there is a need for research focusing on syntactic language in childhood epilepsy 

in order to understand the profile of strengths and weaknesses with respect to language and to 

determine whether differences exist between epilepsy syndromes.  This has clinical and 

theoretical implications.  This information will allow clinicians to be better informed and 

implement treatment accordingly and better inform research methods when examining other 

processes known to be associated with syntactic language, like social cognition. 

Epilepsy and Social Cognition 

Social cognition refers to the mental processes that one uses to receive, interpret, and 

manipulate social information from our social environment, as well as reflect on inter- and intra- 

personal thoughts, feelings, and actions (i.e., social perspective taking also referred to as theory 
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of mind; Selman, 1980).  Children’s lives are immersed in a social context; their daily activities 

involve countless social interactions with family, peers, teachers, and other individuals. These 

interactions are enhanced when children to use language to encode social information (e.g., 

ascribe meaning to facial expressions or body language), interpret intentions, and integrate their 

own thoughts and feelings with the other perspective (Crick & Dodge, 1996; Selman, 1980).   

Thus, social cognitive ability, particularly social perspective taking, is fundamental to the well-

being of children with or without epilepsy.  The study of social perspective taking (sometimes 

referred to as theory of mind) in children and adolescents with epilepsy has been neglected in the 

field of psychology until very recently.  A review of the literature shows a noticeable gap in 

research investigating social perspective taking in children with epilepsy under the age of five.  

A handful of studies have investigated social perspective taking in children with epilepsy during 

middle childhood and adolescence (Bailey & Im-Bolter, 2019, 2020; Lunn et al., 2015; Stewart 

et al. 2018, 209; Zhang et al., 2015).  These studies suggest that children with epilepsy have 

difficulty understanding the thoughts, feelings, and intention of others (Lunn et al., 2015; Stewart 

et al., 2018).  

Classic measures of social perspective taking involve assessing the understanding that an 

individual will behave according to their belief regarding a situation even if it does not match 

reality (i.e., is a false belief).  For example, first order false belief is often measured with the 

unexpected location task.  In this paradigm the child watches a scenario with two characters 

(e.g., Sally and Anne) and an object (e.g., ball) in a specific location (e.g., in a basket).  One of 

the characters (e.g., Sally) leaves the room and while they are gone the other character (e.g., 

Anne) moves the object to a different location (e.g., a box).  When the first character (e.g., Sally) 

returns to the room the child is asked where that character (e.g., Sally) will look for the object 
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(e.g., ball).  If the child understands that people act in accordance with their beliefs, even if false, 

the child will answer with the original location (e.g., “In the basket”) and demonstrate false 

belief understanding.  Although some studies in the epilepsy literature use this type of task, most 

children attain false belief understanding by 4 years of age and as a result, different tasks are 

used with older children to measure second or higher order understanding of social perspectives.   

Studies investigating social perspective taking in children with epilepsy rely on two tasks that 

include a series of vignettes depicting different social situations: the Happe Strange Stories 

(Happe, 1994) and the Faux Pas Task (Baron et al., 1999).  The Happe Strange Stories (Happe, 

1994) is comprised of a set of vignettes that depict a variety of social situations that involve 

different mental states (e.g., lying, sarcasm).  Similarly, the Faux Pas Task (Baron-Cohen, 

O'Riordan, Stone, Jones, & Plaisted, 1999) is comprised of a set of vignettes depicting an 

unintentional social faux pas such as spoiling a surprise or insulting someone.  In order to assess 

higher order social perspectives, the child is asked to explain the main character’s underlying 

intentions in each social situation.  

Using the Happe Strange Stories, Stewart and colleagues found that children with genetic 

generalized epilepsy (aged 8 to 16; Stewart et al., 2018) and children with temporal lobe epilepsy 

(aged 8 to 16; Stewart et al., 2019) have difficulty making judgments regarding mental states 

compared to their peers.  Lunn et al. (2015) reported similar results in a sample of children and 

adolescents (ages 8 to 16) diagnosed with epilepsy (in general).  Research by Zhang et al. (2018) 

indicates that children and adolescents (ages 7 to 14) with idiopathic generalized epilepsy are 

able to complete first-order false belief tasks as well as their peers; however, as noted above, this 

is typically achieved by age 4 (Milligan et al., 2007).  Since no research to date has considered 

social perspective taking in children with epilepsy under 5 years, it is not clear whether 
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understanding of first-order false belief tasks is delayed in this population.  However, findings by 

Zhang et al. (2018) suggest that understanding of second-order false belief may be delayed in 

school-aged children with epilepsy.  They reported that children with epilepsy were not as 

successful when given second-order false belief tasks or second order faux pas tasks compared to 

their peers.  Research by Raud et al. (2015) supports this developmental delay in social 

perspective taking.  They found that children (aged 7 to 12) diagnosed with epilepsy performed 

worse than their same aged peers when assessed for false belief understanding and intentional 

lying but showed comparable performance for understanding of sarcasm.  This latter result could 

be explained by the late development of sarcasm comprehension (Nippold, 2007), indicating a 

floor effect where the understanding of sarcasm may not be developed in either group (Nippold, 

2007).  

A limitation of the above research is the failure to consider the role of language in social 

perspective taking in children with epilepsy.  This stands out given the vast amount of literature 

that connects language to social perspective taking in typically developing children (e.g., 

Astington & Jenkins, 1999; Im-Bolter et al., 2016; Milligan et al. 2007).  Recall that the review 

above indicates that language may be compromised in children with epilepsy so problems in 

other domains that have strong associations with language, such as social perspective taking, are 

highly likely.  Yet only three studies attempt to measure language when investigating social 

perspective taking in children with epilepsy (Lunn et al., 2015; Bailey & Im-Bolter, 2019, 2020).  

Lunn et al. (2015) reported measuring language but this measure was a sentence memory task, 

which adds the confound of verbal memory and does not provide an adequate assessment of 

general language skills or a specific aspect of language (e.g., semantics).  Chapters 5 and 6 report 

on the only other two published studies that report on the association of language for social 
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perspective taking in children with epilepsy.  These two chapters provide evidence that children 

with epilepsy have difficulty with understanding the perspectives of others and that this may be 

due, in part, to their impaired semantic and syntactic language. 

In addition to neglecting assessment of language, current research fails to consider 

differences in social perspective taking among children with epilepsy when comparing them to 

their same aged peers.  Although social perspective taking may be problematic for all children 

with epilepsy, it is possible that there are differences across syndromes because different 

syndromes involve seizure activity in different brain structures.  Syndromes that involve seizures 

in brain regions known to be important for ToM (e.g., medial prefrontal cortex, bilateral 

temporal parietal junction; Weimer et al., 2021) may be more impacted than other syndromes 

with seizure activity in other brain regions.  Moreover, the mentalizing network, which 

undergoes differentiation throughout childhood (Weimer et al., 2021), may be impacted by 

syndromes active during this developmental period (e.g., childhood absence epilepsy presents 

between the ages of 4 and 10).  That said, the consistency in the studies reviewed above points 

towards the idea that social perspective taking ability may be compromised in children with 

epilepsy, regardless of diagnosis, but this conclusion would be founded on a handful of studies 

that do not discriminate between different epilepsy syndromes, with two exceptions (i.e., Genizi 

et al., 2012; Stewart et al., 2015).  

It should be noted that one study did differ somewhat in its conclusions about social 

perspective taking in children with epilepsy and was diagnosis specific (Genizi et al., 2012).  

Genizi et al. (2012) found that children with BECTS (aged 5 to 12) were inconsistent in their 

performance when making judgements about mental states.  However, instead of using vignettes, 

Genizi et al. used a task where these judgements were based on identifying the emotions of line 
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drawn characters who had two thought bubbles of emotions above their heads.  The correct 

response was indicated by the eye gaze of the line drawn character toward one of the thought 

bubbles.  This poses challenges for generalizing these findings to a real-world context since 

people do not often indicate their emotions using eye gaze.  Follow up research is needed to 

determine if BECTS patients are at risk for impairments in social perspective taking, especially 

given the semantic difficulties noted above.  More research is also needed that distinguishes 

between syndromes. 

Another noticeable weakness in the literature investigating social perspective taking in 

children with epilepsy is that many researchers do not distinguish between distinct 

developmental periods (i.e., middle childhood vs. adolescence).  A good portion of the research 

investigating social perspective taking in children with epilepsy includes samples with age 

ranges spanning across middle childhood and adolescence (e.g., Lunn et al., 2015; Stewart et al., 

2018, 2019; Zhang et al., 2015) rather than focusing on a developmental period (e.g., middle 

childhood).  This is similar to the language literature in children with epilepsy where we see 

researchers including participant pools with age ranges that often span two to three 

developmental periods.  Specific developmental periods need to be studied to establish an 

understanding of the developmental trajectory of these cognitive processes in children with 

epilepsy.  This is elaborated on in the next chapter. 

Although there is limited research in the area of social perspective taking in children with 

epilepsy, it is worthwhile mentioning that the studies noted above demonstrate similarities across 

different cultures, including Australia (Stewart et al., 2018), Canada (Bailey & Im-Bolter, 2020), 

China (Zhang et al., 2018), Estonia (Raud et al., 2015), and the UK (Lunn et al., 2015).  This also 
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points toward an international interest in this area.  However, replication is needed before 

conclusions can be drawn. 

Summary 

Epilepsy is a neurological disorder with variability in where and how seizures originate, 

age of onset, frequency of seizures, treatment options, and outcomes.  Approximately half of 

cases of childhood epilepsy will remit in late adolescence, but there may be developmental 

consequences in other domains of functioning like language and social cognition.  Research that 

investigates these domains is flawed however, in that they tend to include heterogeneous samples 

where the epilepsy groups are comprised of children with different etiological profiles and at 

different stages of development.  Although the literature suggests that children with epilepsy 

have difficulties with language, the profile of strengths and weaknesses for different aspects of 

language that is specific to a particular etiology or age group is difficult to establish.  This is 

explored in more depth in chapters 3 and 4.  Moreover, despite the overwhelming evidence of the 

importance of language to social cognitive processes like social perspective taking in typically 

developing populations, language is not really considered in the pediatric epilepsy population.  

This may be because investigations of social perspective taking in this population have just 

begun within the past decade.  In fact, two of the three studies that have been completed are 

presented in chapters 5 and 6.  
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Abstract 

 

The psychosocial well-being of children and adolescents with epilepsy is affected by 

comorbid language deficits.  Little is known about the focus of current research in language and 

epilepsy.  A systematic review of research was conducted to identify gaps in knowledge 

regarding language and epilepsy.  In total, 83 published articles were eligible for inclusion.  

More studies included samples presenting with focal seizures (k = 39) compared to generalized 

seizures (k=10), few included measures of morphology (k = 4). Most studies (k = 66) included 

samples of participants across a wide age range.  Our review indicated that future research 

should include a greater focus on participants with more diversity in epilepsy etiology (e.g., 

symptomatic epilepsy), and seizure type (e.g., generalized seizures), assessment of additional 

areas of language (e.g., morphology), increased focus on early childhood, focused examination 

of specific developmental stages, and greater use of comparison groups with an alternate 

epilepsy diagnosis. 

Keywords: language measurement; epilepsy; seizures; children; adolescents; cognition; 

neuropsychology 
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Language Measurement in Children with Epilepsy: A Focused Review 

 

Introduction 

Epilepsy is a neurological disorder characterized by recurrent spontaneous seizures 

(Löscher, 2002) and is one of the most prevalent disorders in childhood (Plioplys, Dunn, & 

Caplan, 2007).  As a neurological disorder, epilepsy has widespread influence on many areas of 

the brain and may negatively affect the development of cognitive skills in a variety of ways (e.g., 

pathophysiology leading to language disorders; Baumer et al., 2017).  Furthermore, epilepsy 

syndromes differ in age of onset and may have a different impact on language development 

depending on the aspect of language that is developing at that time.  Some syndromes occur 

during infancy (e.g., benign familial neonatal convulsions, benign idiopathic neonatal seizures, 

benign myoclonic epilepsy; Park, Shahid, & Jammoul, 2015), a developmental period 

characterized by babbling and early word recognition (Seigler, DeLoache, Eisenberg, & Saffran, 

2014).  Other syndromes occur during toddlerhood/early childhood (e.g., early onset childhood 

idiopathic occipital epilepsy, Panayiotopoulos syndrome), a time of rapid vocabulary 

development.  Epilepsy syndromes that present during early/middle childhood (e.g., rolandic 

epilepsy or benign childhood epilepsy with centrotemporal spikes, childhood absence epilepsy, 

late onset childhood idiopathic occipital epilepsy; Park et al., 2015) occur when children are 

mastering more complex grammatical structures (Seigler et al., 2014).  Other epilepsies present 

during a wider age range and can have a broader impact on language development.  For example, 

Landau-Kleffner syndrome, which typically presents between the ages of 2 and 8, leads to a loss 

of receptive language followed by a loss of expressive language (Varaballo, Cejas, Chamorro, 

Kaltenmeier, Fortini, & Soprano, 2013).  In addition to age of onset, differences in the origin of 

epilepsy (e.g., structural lesions) may also affect the development of language.   
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Epilepsy syndromes can be described as symptomatic (originate from structural lesions 

on the brain), idiopathic (not caused by structural lesions), or cryptogenic (previously referred to 

as probably symptomatic indicating the seizure is believed to be symptomatic, but there is no 

identified etiology) in origin (Berg et al., 2010).  Just under 70% of seizures, in children and 

adults, are considered idiopathic or cryptogenic, whereas 30% of cases are attributed to 

identifiable causes (see Lee, 2010, for review).  According to the most recent documentation 

proposed by the International League Against Epilepsy, seizures are classified into three main 

categories: generalized, focal, or unknown (Fisher, 2017).  Generalized (or bilateral) seizures 

affect both hemispheres, whereas focal (or partial) seizures originate in one hemisphere of the 

brain (Fisher, 2017).  Seizures are classified as unknown when evidence regarding 

characterization as focal, generalized, or both is limited (Fisher, 2017).  These differences in 

localization of seizures may contribute to development of language as well.   

A recent meta-analysis completed by Bailey and Im-Bolter (2020a) provides evidence 

that children with generalized seizures may be at risk for deficits in verbal fluency, and that 

children with focal seizures may have severe impairments in semantic language.  Parkinson 

(2002) reports that more than 40% of children with focal seizures have a developmental language 

disorder and that most are not diagnosed, this is five times more than the prevalence rate in the 

general population (Bishop, 2009).  Furthermore, the psychosocial well-being of those with 

epilepsy may be affected by language deficits due to its association with psychological and 

behavioural problems (Caplan et al., 2004; Overvliet et al., 2010) and the importance of language 

for academic achievement, social interactions and relationships, vocational goals, and 

employment (Wheless, Simos, & Butler, 2002).  Importantly, the more severe and prolonged the 

language impairment, the more severe the impact on psychosocial well-being (Clegg, Hollis, 
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Mawhood, & Rutter, 2005).  This is especially concerning in the context of epilepsy, as greater 

deficits in language are more commonly observed in older children (Smith, Bajomo, & Pal, 

2015).  This observation may be a result of language problems often being overlooked 

(Parkinson, 2009; Selassie, Viggedal, Olssn, & Jennische, 2008) or being less detectable at an 

early age (Smith et al., 2015).  However, an alternative explanation for this finding comes from a 

developmental perspective.  With increasing age, more complex and demanding academic or 

cognitive skills are expected to be mastered (e.g., reading comprehension) making the impact of 

language impairment much more apparent and diagnosable (Gough & Tunmer, 1986).  The 

common co-occurrence of language impairment and epilepsy (Selassie et al., 2008), and its 

implications for psychosocial well-being (Caplan et al., 2004; Wheless et al., 2002), highlight the 

importance of investigating language (e.g., areas of language most affected) and specific aspects 

of epilepsy (e.g., seizure type). 

 Language  

Language is typically described as being comprised four structural components that 

interact in complex ways: phonemes, morphemes, semantics, and syntax (Seigler et al., 2014).  

Each structural component is shown to be associated with different domains of functioning.  

Phonemes are the smallest units of sound that can be combined to form words.  Several studies 

have established a link between early detection and production of speech sounds (e.g., during 

infancy and toddlerhood) and later academic achievement (e.g., Richardson et al., 2009; Savage, 

Carless, & Ferraro, 2007; Scarborough & Dobrich, 1990; Snowling et al., 2003).  For instance, 

phoneme awareness (the ability to identify and use phonemes correctly) is shown to be 

associated with other skills like reading (Roth, Speece, & Cooper, 2002).  Longitudinal research 

indicates that phoneme awareness at age 5 is predictive of math, science, and reading 

achievement at age 11 (Savage et al., 2007).  Moreover, phoneme awareness is also shown to be 
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predictive of peer acceptance (Most, Al-Yagon, Tur-Kaspa, & Margalit, 2000).  Morphemes are 

the smallest unit of meaning.  For example, the word dogs is comprised of two morphemes: dog 

and “s”, which indicates the plural form.  Like phoneme awareness, early morphological skill is 

shown to be a predictor of later (age 8) reading ability (decoding and comprehension; Bishop & 

Adams, 1990).  Semantics refers to the meaning and properties of words, phrases, or sentences 

(e.g., recognizing white as a color in the literal sense, and white lie as a different use of the word 

white entirely) and syntax refers to the rules for the formation of sentences (e.g., arranging a 

subject, verb, and direct object in that order to form a proper sentence: “Jillian hit the ball”). 

Both semantic and syntactic language are shown be associated with later math (Praet, Titeca, 

Ceulemans, & Desoete, 2013) and reading skill (Roth et al., 2002), social perspective taking 

(Bailey & Im-Bolter, 2019; Milligan et al., 2007; Ruffman, Slade, Rowlandson, Rumsey, & 

Garnham, 2003), and executive function (Im-Bolter, Agostino, & Owens-Jaffray, 2016). 

Evidence of the importance of language can be seen in the literature that examines 

associated risk factors in children with language impairment.  Children with language 

impairment have worse academic achievement compared to children without language 

impairment (McArthur, Hogben, Edwards, Heath, & Mengler, 2000).  In fact, according to 

McArthur et al. (2000) more than 50% of children diagnosed with language impairment also 

meet criteria for a learning disorder.  Curtis et al. (2018) reported that compared to their typically 

developing peers, children with language impairment have higher rates of internalizing and 

externalizing problem behaviours, with this association being stronger for older children.  

Children with language impairment are more aggressive (Mari Aarø & Ystrom, 2018; Marton, 

Abramoff, & Rosenzweig, 2005), are less effective at expressing personal needs, have difficulty 

understanding the perspectives of others (Marton et al., 2005), and are less popular than their 
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peers (Croteau et al., 2015).   

There is a growing body of research that establishes a connection between the structural 

components of language and processing social information (e.g., Bailey & Im-Bolter, 2020b; Im-

Bolter et al., 2016; Lehrner et al., 2017; Milligan, Astington, & Dack, 2007).  For instance, 

semantic, syntactic, and general language ability all predict young children’s false-belief 

understanding (Milligan et al., 2007).  Studies examining the ability to understand other’s mental 

states (theory of mind or perspective taking) in older children report higher correlations between 

semantic language and theory of mind compared to syntax (e.g., Im-Bolter et al., 2016).  Recent 

research suggests that syntactic language and general language, but not semantic language, are 

important predictors of perspective taking during social problem solving (Bailey & Im-Bolter, 

2020b).  These findings clearly indicate that some social processes place more demands on some 

components of language compared to others.  This means that different patterns of language 

deficits may be associated with specific risk factors. 

Language and Pediatric Epilepsy 

It is possible that distinct patterns of language deficits may be present in the pediatric 

epilepsy population that differ according to seizure etiology (Bailey & Im-Bolter, 2020a).  This 

explains why some researchers report that children with epilepsy have compromised language 

ability (Selassie, Viggedal, Olsson, & Jennische, 2008; Verrotti et al., 2011) that is comparable 

to those demonstrated by children with language problems (Bailey & Im-Bolter, 2019); whereas 

other researchers report that children with epilepsy have language skill that is comparable to their 

peers (Lopes, Simões, & Leal, 2014; Vanasse, Beland, Carmant, & Lassonde, 2005).  A cursory 

review of the pediatric epilepsy literature suggests that research to date may be lacking with 

respect to language measurement in the pediatric epilepsy population.  For instance, there seem 

to be few studies that have examined the specific language deficits associated with each 
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etiological classification of epilepsy (e.g., idiopathic, symptomatic) and seizure type (e.g., focal, 

generalized).  This would limit a clinician’s ability to be knowledgeable of and recognize 

potential risk factors for language development in children with epilepsy.  Is this because 

research to date fails to consider etiological factors (e.g., classification, seizure type) relative to 

the measurement of language? In addition, we have limited knowledge on the quality and degree 

of research that focuses on the assessment of structural components of language (e.g., semantics, 

syntax) in epilepsy.  Moreover, there may be methodological weaknesses in the study of 

language in the pediatric epilepsy population (e.g., research without targeted developmental 

periods, insufficient inclusion of typical or alternative diagnosis comparison groups).  Research 

findings with respect to language may be based on heterogenous samples of children with 

different epilepsy classifications, diagnosis, and/or etiology (Byars et al., 2014; Filippini et al., 

2016; Lunn, Lewis, & Sherlock, 2015; Marticardi et al., 2016), which pose a challenge for 

drawing conclusions about the impact of epilepsy on language.   

Study Goals 

The purpose of the present study is to retrieve and review research to date that 

investigates language in childhood epilepsy to determine how researchers are investigating 

language (e.g., the components of language being assessed) and potential methodological 

weaknesses in order to direct future research consideration.   

We reviewed all childhood epilepsy studies that included measures of language published 

before January 1, 2017 to examine: 1) the number of studies that reported etiological 

classifications of epilepsy and seizure type, 2) the number of studies that reported measurement 

of different components of language (e.g., phonology, semantics), 3) year of publication to assess 

the changing trend in language measurement, 4) sample size, 5) age range of participants, and 6) 

use of control groups and language measurement tools used. 
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Method 

Screening Procedures. The current review is part of a larger systematic review of the 

literature examining executive function and language in childhood and adolescent epilepsy.  An 

initial search was conducted in December 2016 that included terms reflecting three main 

constructs: cognition (e.g., semantic language), epilepsy (e.g., seizure), and age (e.g., infant).  

These terms were searched in the subjects and keywords of relevant databases: PSYCinfo, 

PsycExtra, Cochrane Database of Systematic Reviews, Web of Science, Medline, Pubmed, 

Cumulative Index to Nursing and Allied Health Literature (CINAHL), Thesis and Dissertations, 

EMBASE, SCOPUS, Academic Search Elite, and Academic Search Complete.  Searches were 

performed without limitations (e.g., age, language of study) to ensure that all articles were 

retrieved whether or not they were indexed correctly.  This search yielded 35,241 records after 

duplicates were removed.  The first and third author screened the title and abstract of each record 

and records deemed by both to be irrelevant were excluded from further screening (i.e., clearly 

did not include measures of cognition, did not include participants with diagnosed with epilepsy, 

or did not include children or adolescents).  The full text documents for 3,924 records were then 

screened to determine eligibility and all disagreements were discussed to determine possible 

inclusion.  Included in the review were published articles that incorporated measures of language 

or reported language subtest scores from a neuropsychological assessment only (e.g., 

Developmental NEuroPSYchological Assessment).  Articles included had participant pools (n > 

5) between 1 and 20 years of age and at least one group with a primary diagnosis of epilepsy 

(e.g., no genetic disorders, autism spectrum disorder).  Each study had either a comparison group 

also diagnosed with epilepsy or a control group (i.e., children with typical neurodevelopment); 

however, studies with only surgical and non-surgical candidates were excluded (e.g., studies 

comparing pre- and post-surgical functioning) as were studies with children diagnosed with 
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Landau Kleffener syndrome (as aphasia is a key characteristic of this syndrome).  Articles were 

also excluded from the current review if they were not published in English and could not be 

translated, included insufficient information to determine language measurement or effect size, 

or included language assessment after medical interference (e.g., Wada testing).   

 Coding Studies.  Each study was coded for etiological classification (idiopathic, 

symptomatic, cryptogenic), and epilepsy syndrome (benign childhood epilepsy with 

centrotemporal spikes, child absence epilepsy, frontal lobe epilepsy, temporal lobe epilepsy, 

juvenile myoclonic epilepsy, Panayiotopoulos syndrome) and for components of language 

assessed (1 = yes, 0 = no): receptive and expressive language, semantics, syntax, phonology, 

verbal fluency, morphology, and pragmatics.  Components of language assessed were 

determined based on the description provided by the authors of the reviewed study.  Test 

manuals were used when the authors did not clearly state which component of language was 

assessed.  

Studies were further coded for methodological variables: year of publication, sample size, 

and type of language measurement used (standardized and nonstandardized).  Age range of 

participants was coded as toddlers (1 to 3 years of age), preschoolers (4 to 5 years of age), 

middle childhood (6 to 12 years of age), and adolescents (13 to 19 years of age), or combination 

thereof.  Studies were also coded if they included a control group (1 = yes, 0 = no) or comparison 

between epilepsy types (1 = yes, 0 = no).   

Results 

In total, the final sample included in the current study was comprised of 83 published 

articles (see Table 1).   

 Classifications of Epilepsy, Seizure Type, and Syndromes. Our review indicated that 

idiopathic epilepsy was the most frequently studied etiological classification (k = 39) compared 
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to symptomatic (k = 16) and cryptogenic epilepsy (k = 2).  Some studies included a combination 

of etiological classification (e.g., idiopathic and/or symptomatic; k = 15) or did not provide 

adequate information for etiological classification (k = 2).  In regard to seizure type, focal 

seizures were examined far more (k = 39) than generalized seizures (k = 10).  There were 29 

studies that included participants presenting with either focal or generalized seizures and five 

that did not provide information about seizures.  

With respect to syndrome, more than half of the studies included at least one group that 

did not distinguish between epilepsy syndromes (k = 40).  Just over 25% of studies included a 

sample of children with benign childhood epilepsy with centrotemporal spikes (k = 20).  Few 

studies included a sample with childhood absence epilepsy (k = 8), temporal lobe epilepsy (k = 

12) frontal lobe epilepsy (k = 6), juvenile myoclonic epilepsy (k = 1), or Panayiotopoulos 

syndrome (k = 1). 

Components of Language Assessed. There were a similar number of studies that 

included assessment of expressive (k = 71) or receptive language (k = 62) in children and 

adolescents with epilepsy.  This, however, is not the case for the different components of 

language.  Semantics (k = 37) and syntax (k = 32) were measured most frequently, followed by 

phonology (k = 23), verbal fluency (k = 19), morphology (k = 4), and pragmatics (k = 3).  

Eleven studies assessed core language (i.e., an overall standardized language score reported by 

the authors of each study, derived from a set of subtests measuring different components of 

language.). 

3.3.  Methodological Variables 

3.3.1.  Year of publication.  Prior to the year 2005, there was a distinct lack of research 

in childhood epilepsy that included the assessment of language (k = 1).  The year 2004 marks the 
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earliest point that researchers considered the independent contribution of language deficits to 

psychosocial functioning of children with epilepsy (e.g., Caplan et al., 2004).   

3.3.2.  Sample size.  The majority of studies in our review had a sample of 26 to 50 

participants (k = 32), followed by 51 to 75 (k = 20), and 125 or more (k = 14).  Only three 

studies included a sample size of 6 to 25 participants.   

3.3.3.  Number of studies by age group that include measures of language.  Our 

review shows that the majority of studies that measure language in children and adolescents with 

epilepsy focus on middle childhood (ages 6 to 12) and adolescence (ages 13 to 20; k = 52).  Only 

one study included a participant pool that was strictly adolescents and 14 studies had participants 

who were in middle childhood only.  Few studies included toddlers (k = 1) and preschool aged 

children (ages 3 to 5; k = 1).   

Most studies examining language and epilepsy in children and adolescents included 

participants across very wide age ranges (ages 3 to 12, ages 3 to 20, or ages 6 to 20; k = 66), and 

therefore across multiple stages of development.  Few studies (k = 16) include participants 

representing a specific period of development (e.g., middle childhood only).   

3.3.5.  Number of studies that include comparative groups.  There were more studies 

that included a control group with typical neurodevelopment (k = 59) than studies without a 

control group (k = 24) or that utilized a comparison group with another epilepsy diagnosis (e.g., 

temporal lobe vs. frontal lobe epilepsy; k = 22).   

Tools of measurement used.  Measurement of expressive and receptive language was 

primarily done with standardized measures (k = 66 and k = 60, respectively) compared to non-

standardized measures (k = 12 and k = 6, respectively).  See Table 1 for further details. 

 Discussion 
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Classifications of Epilepsy, Seizure Type, and Syndromes. Our review of the current 

state of the literature suggests that more emphasis is placed on measuring language in groups of 

children and adolescents diagnosed with idiopathic epilepsy compared to symptomatic and 

cryptogenic.  Researchers included samples of children and adolescents with focal seizures four 

times more often than those with generalized seizures, even though the ratio of focal to 

generalized is about 2:1 (Camfield & Camfield, 2015).  When we consider that language 

impairment is common among children who are diagnosed with epilepsy, regardless of type 

(Caplan et al., 2009; Fastenau et al., 2009; Hermann, Jones, Sheth, Dow, Koehn, & Seidenberg, 

2006; Ratouz et al., 2014), these numbers indicate a lack of focus across the literature in areas 

outside of idiopathic epilepsy and focal seizure types.  This suggests that conclusions being 

drawn from the existing literature should not be applied to the general pediatric epilepsy 

population when the research is primarily representative of individuals with idiopathic epilepsy 

and focal seizure types.  Yet at least 30 percent of cases are symptomatic (Lee, 2010) or 

generalized seizure types (Camfield & Camfield, 2015).  Clearly, more research is needed that 

focuses on these populations. 

Few of the reviewed studies included language assessment in specific syndromes (e.g., 

juvenile myoclonic epilepsy frontal lobe epilepsy).  Language was most often assessed in 

children with rolandic epilepsy (20 studies) followed by childhood absence epilepsy (8 studies).  

This makes sense, given that these are the most common syndromes in middle childhood. 

However, we propose that more research is needed to assess language in children diagnosed with 

less common syndromes especially syndromes that occur during toddlerhood and early 

childhood, when language is developing rapidly. 
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 Components of Language Assessed. Our review shows that few studies consider core 

language ability in children with epilepsy and the number of studies examining different 

components of language vary considerably.  More studies included measures of syntactic and 

semantic language compared to morphology and pragmatics.  Less than 5% of researchers 

included measures of morphology or pragmatic language.  Language impairment in children and 

adolescents with epilepsy is not homogenous (e.g., predominantly morphosyntactic vs.  

predominantly semantic deficits; Monjauze, Tuller, Hommet, Barthez, & Khomsi, 2005; Riva et 

al., 2007) and different aspects of language may be differentially related to other domains of 

functioning.  For example, syntax, but not phonology or semantics, is associated with 

internalizing and externalizing disorders in school-aged children with psychiatric disorders 

(Vallance, Im, & Cohen, 1998); whereas phonology is a better predictor of behavioural problems 

than syntax in children with language impairments (van Daal, Verhoeven & van Balkom, 2007).  

Syntax is a stronger predictor of social cognitive understanding (Milligan et al., 2007) and 

learning disorders compared to semantic language (Scarborough, 1990).  Phonology is an 

important predictor of reading decoding whereas semantic language predicts reading 

comprehension over and above knowledge of phonology (Roth et al., 2002).  We propose that 

future research should include comprehensive assessments of language ability (i.e., core 

language) in addition to evaluating specific components of language.  This would provide a 

precise understanding of the language profiles in children with epilepsy and how different 

components of language are associated with other areas of functioning, which in turn will help 

inform successful intervention. 

Methodological Variables. We note an increasing trend in the number of studies that 

include measures of language in the past two decades.  Our review indicates that examining 
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language functioning in children and adolescents with epilepsy has remained consistent since 

2005.  Our initial search yielded more than 35,000 publications that included reference to 

epilepsy.  However, only 83 studies were published before January 2017 that included measures 

of language.  This number is remarkably small given the number of studies that include samples 

of individuals diagnosed with epilepsy.  We note in our review that many studies investigate the 

impact of treatment for seizures, but few studies examine their impact on language ability, which 

is fundamental for psychosocial well-being.  Although seizure control is important, we propose 

that the developmental trajectory of children with epilepsy may have already been affected by 

the seizures.  Difficulties in many areas of functioning, such as language, are likely to persist 

with or without seizure control.  Research on pediatric language impairments provides support 

for this proposal as it indicates that early language problems persist throughout childhood and 

adolescence and into adulthood (Beitchmann & Brownlie, 2015; Clegg, Hollis, Mawhood, & 

Rutter, 2005).  Clearly, additional research is needed that examines language functioning in 

pediatric epilepsy. 

In addition to the etiological and language variables and year of publication, the current 

review evaluated the sample size of studies examining childhood epilepsy.  Sample sizes of 

studies eligible for inclusion in our systematic review were generally modest and although this is 

reflective of sample sizes in clinical research (Goodwin & Goodwin, 2013), the majority of 

studies had sample sizes that may fail to detect an effect, depending on power (e.g., .80 vs. .95) 

and type of language measure (standardized vs. nonstandardized).  Failure to detect a language 

impairment when there is one can have devastating consequences for the child’s development 

since treatment will not be sought and language impairments are associated with other domains 

of functioning (e.g., social cognition).  
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Our review also highlights a distinct lack of studies that included toddlers and preschool 

aged children.  This is surprising, given that incidence rates in children under the age of 5 is 

higher than in older children (Aaberg et al., 2017).  Moreover, this is concerning, given that 

research to date suggests that disruptions (e.g., brain injury) to development at younger ages may 

have a greater impact on language skill (Hanten et al., 2009) depending on the components of 

language being acquired at the time (Crowe, Anderson, Barton, Babl, & Catroppa, 2014).  

Recent research suggests greater difficulties with language in children with epilepsy at a younger 

age of onset (Bailey & Im-Bolter, 2020a).  Language impairments and their associated relations 

with other domains of functioning (e.g., academic achievement, psychosocial problems) are 

shown to persist throughout childhood and adulthood (Beitchman & Brownlie, 2010).  The lack 

of studies with toddlers and preschool children points to a significant need for research 

examining language functioning in younger children with epilepsy.   Considering the critical 

developments in language that occur between the age of 1 to 5 years (Kaderavek, 2015), research 

in this age range is vital to our understanding of how language is impacted in this group and 

when to implement early interventions.  These interventions, although not curative, provide 

improved functioning when targeted to areas of need (Committee on the Evaluation of the 

Supplemental Security Income (SSI) Disability Program for Children with Speech Disorders and 

Language Disorders, 2016).  

 In addition, studies examining language and epilepsy in children and adolescents include 

participants across very wide age ranges and therefore across multiple stages of development.   

For instance, 54 studies included participants between the ages of 6 and 20 years, whereas only 

14 studies focused on language functioning in middle childhood and only one study examined 

language specifically in adolescents.  This indicates a clear need for research in language that 
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focuses on specific developmental stages.  This is important because we know that critical 

aspects of language develop at different times.  For instance, toddlerhood is characterized by 

rapid growth in word learning whereas the preschool years are characterized by increases in early 

conversational skills and pragmatics (e.g., staying on topic, verbal affect, perspective taking, 

prosody; Seigler, DeLoache, Eisenberg, & Saffran, 2014).  In middle childhood we see mastery 

of complex grammar and multiple meanings of words, and during adolescence the development 

and use of figurative language is key (Seigler et al., 2014). 

The use of control groups in clinical research is standard practice (Schwartzkroin, 2012), 

as indicated by our review.  We find that there are considerably more studies that include a 

control group of individuals with typical development (70%) than those that do not.  Only 26% 

of studies in our review compared groups with different epilepsy diagnoses.  The use of an 

epilepsy comparison group provides critical information, such as the identification of common 

underlying psychopathological variables across epilepsy diagnoses (Caplan, Guthrie, Shields, & 

Yudovin, 1994).  For example, comparisons between individuals with temporal and with frontal 

lobe epilepsy allow the identification of difficulties with specific components of language that 

are unique to each.  As such, it is important for future research to include comparison groups 

with alternate epilepsy diagnoses while also including groups with neurotypical development. 

We found that the majority of studies that measure language utilize standardized 

assessments.  This indicates the measures used to assess language in children and adolescents 

with epilepsy likely have sufficient validity and reliability (Goodwin & Goodwin, 2013), but do 

not tap language use in social contexts (e.g., narrative discourse, pragmatics), which are typically 

assessed with nonstandardized tools.  Research is needed to examine extended language use in 

natural situations in the pediatric epilepsy population to further our understanding of the 
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contribution of language to social deficits.  We know that language is important for the 

development of social skills (Wheless et al., 2002).  Research examining language use in social 

contexts could help establish whether social skills deficits in children and adolescents with 

epilepsy are associated with language deficits or seizure activity to better inform treatment and 

prognosis.   

Conclusion 

In summary, to enhance our understanding of language and epilepsy, our review suggests 

the following for future research: 1) participants with more diversity in epilepsy etiology (e.g., 

symptomatic) and seizure types (e.g., generalized seizures), 2) assessment of additional areas of 

language (e.g., verbal fluency, morphology, pragmatics), 3) an increased focus on early 

childhood, 4) a focused examination of specific developmental stages rather than a wide age 

range of participants, and 5) greater use of comparison groups with an alternate epilepsy 

diagnosis.  
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Table 3.1: Summary of studies included in review 

Study N 
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groupsa Etiologyb Seizure 

Classificationc 
Exp Rec Morphologyd Phonologyd 

Verbal 

Fluencyd 
Semanticsd Syntaxd Pragmaticsd 

Core 

Languaged 

Standardized 
Measures used 

where applicable 

Von Isser 
(1977)  

100 P-MC I G + + U U 
 

U U U U ITPA 

Epir, Renda, 

& Baser 
(1984) 

30 MC - T U F; G + + 
       

PPVT-Turkish 

Version) 

D'Alessandro 

et al. (1990) 

53 MC - T I; S F + + 
  

+ 
 

+ 
  

 

Elger, 

Brockhaus, 

Lend, 
Kowalik, & 

Steidele 

(1997)  

37 MC - T S F + + 
    

+ 
  

VFT; (Token 

Test) 

Weglage, 

Demsky, 

Pietsh, & 
Kurlemann 

(1997) 

80 MC I F + + 
   

+ + 
  

ITPA 

Hackett, 
Hackett, & 

Bhakta (1998)  

52 MC U U 
 

+ 
   

+ 
   

MVT 

Croona, et al. 
(1999) 

34 MC - T I F + 
        

VFT 

Gunduz, 

Demirbilek, 
& Korkmaz 

(1999)  

35 P-MC-T I F + + 
 

+ 
 

+ + 
  

Griffiths Test;  

Schoenfeld et 
al. (1999) 

84 MC - T U F + + 
   

+ + 
  

PPVT: COWAT; 
CFT; (Token Test) 

Lendt et al. 

(1999) 

88 MC - T S F 
 

+ 
       

RAVLT – German 

version 
Kolk et al. 

(2001) 

44 P-MC S F + +  + +     NEPSY 

Hernandez et 
al. (2002) 

32 MC - T I; S F; G + 
        

VFT 

Lendt et al. 

(2002) 

24 MC - T S F + + 
    

+ 
  

 

Caplan et al. 

(2004) 

203 P-MC-T U F + + 
    

+ 
  

TOLD 

Vanasse, 
Beland, 

Carmant, & 

Lassonde 
(2005) 

60 MC - T I; S F; G + + 
 

+ 
 

+ 
   

PPVT 
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Study N 
Age 

groupsa Etiologyb Seizure 
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Exp Rec Morphologyd Phonologyd 
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Fluencyd 
Semanticsd Syntaxd Pragmaticsd 

Core 

Languaged 

Standardized 
Measures used 

where applicable 

Caplan et al. 
(2005a) 

243 P-MC-T I F; G + + 
    

+ 
  

TOLD 

Caplan et al. 

(2005b) 

264 P-MC-T I F; G + + 
    

+ 
  

TOLD 

Henkin et al. 

(2005)  

44 MC - T I G + 
  

+ 
     

CVLT – Hebrew 

Version 

Germano et 
al. (2005)  

50 U I F + 
   

+ 
    

 

Chaix et al. 

(2006)  

34 MC I F; G 
 

+ 
 

+ 
 

+ 
   

L2MA 

Hermann et 

al. (2006)  

103 MC - T I F; G + + 
   

+ 
   

BNT; EVT; PPVT 

Hoie, 
Mykletun, 

Waaler, 

Skeidsvoll, & 
Sommerfelt 

(2006)  

241 MC A F; G + 
        

ITPA 

Giordani et al. 
(2006)  

200 P-MC-T I F 
 

+ 
   

+ 
   

PPVT-III 

Sart et al. 

(2006)  

60 MC - T I; S F; U + 
        

COWAT 

Guimaraes et 

al. (2007) 

50 MC S F + 
        

BNT; VFT 

Northcott et 

al. (2007) 

82 MC I F + 
  

+ 
     

QUIL 

Riva et al. 
(2007) 

40 MC - T I F 
 

+ 
   

+ + 
  

PPVT; BNT; 
TROG 

Hermann et 

al. (2008) 

100 MC - T I; S F; G + + 
   

+ 
   

WRAT; BNT; 

EVT; PPVT 
Caplan et al. 

(2008) 

172 MC I G + + 
      

+ TOLD 

Piccinelli et 
al. (2008) 

41 MC - T I F + + 
    

U 
  

TROG 

Selassie, 

Viggedal, 
Olsson, & 

Jennische 

(2008) 

50 MC I; S F; G + + 
 

+ 
 

+ + 
  

TROG, ITPA, 

PPVT, (Nelli) 

Krause et al. 

(2008) 

17 MC I F; G + + 
 

+ 
 

+ + 
  

NEPSY 

Caplan et al. 
(2009) 

284 MC - T I; C F; G + + 
      

+ TOLD 

Volkl-

Kernstock, 
Bauch-Prater, 

Ponocny-

Seliger, & 

40 MC - T I F + + + + 
 

+ + 
  

HSET, TUKI, 

SLRT 
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Study N 
Age 

groupsa Etiologyb Seizure 

Classificationc 
Exp Rec Morphologyd Phonologyd 

Verbal 

Fluencyd 
Semanticsd Syntaxd Pragmaticsd 

Core 

Languaged 

Standardized 
Measures used 

where applicable 

Feucht (2009) 

Rzezak et al. 
(2009) 

60 MC - T S F 
 

+ 
       

VFT 

Selassie, 

Olsson, & 
Jennische 

(2009) 

50 MC I; S F; G + + + + 
 

+ + + 
 

ITPA, NEPSY 

Fastenau et al. 

(2009) 

429 MC - T A F; G + 
  

+ 
 

+ + 
  

CELF-3 

Iqbal et al. 

(2009) 

32 t-P I G + + 
       

COWA; (Token 

Test) 
Conant et al. 

(2010) 

45 t-P U G +    +     COWA 

Goldberg-
Stern et al. 

(2010) 

51 MC - T I F + 
        

VFT 

Jones et al. 
(2010)  

91 MC - T I F; G + + 
      

+ TOLD 

Caplan et al. 

(2010)  

103 MC - T I; C F; G + + 
      

+ TOLD 

Rantanen et 

al. (2010 

26 P U F; G + +  +   +   NEPSY 

Gelziniene et 

al. (2011)  

118 T I G + 
   

+ 
    

VFT 

D'Agati, 
Cerminara, 

Casarelli, 

Pitzianti, & 
Curatolo 

(2012) 

30 MC - T I G + + 
  

+ 
    

F-A-S; CAT; 

Jurkeviciene 
et al. (2012) 

96 MC - T I F + + 
  

+ + + 
  

NEPSY 

Neri et al. 

(2012) 

53 MC - T I F + + 
  

+ 
    

F-A-S 

Smith et al. 

(2012) 

24 MC - T I F + + 
 

+ + + 
   

CELF-4 

Molleis et al. 

(2012) 

80 MC - T I F + 
        

ITPA 

Datta et al. 

(2013) 

46 MC - T I F + 
     

+ 
  

 

Longo, Kerr, 

& Smith 

(2013) 

66 MC - T S F + 
   

+ 
    

COWA 

Widjaja et al. 

(2013) 

65 MC - T S F + + 
   

+ 
   

PPVT; EVT; BNT 
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Study N 
Age 

groupsa Etiologyb Seizure 

Classificationc 
Exp Rec Morphologyd Phonologyd 

Verbal 

Fluencyd 
Semanticsd Syntaxd Pragmaticsd 

Core 

Languaged 

Standardized 
Measures used 

where applicable 

Lin et al. 
(2013) 

68 MC - T I F; G + + 
   

+ + 
  

TOLD 

Overvliet et 

al. (2013) 

48 MC - T I F + + 
      

+ CELF-4 

Jackson et al. 

(2013) 

166 MC - T I F + + 
   

+ 
   

BNT, EVT, 

PPVT-III, D-

KEFS 
Strekas, 

Ratner, Brl, & 

Gaillard 

(2013) 

50 P-MC S F + + 
   

+ + + + CELF-P, CELF-4  

Steinberg, 

Ratner, 
Gaillard, & 

Berl (2013) 

52 P-MC S F + + 
   

+ 
  

+ CELF-P, CELF-4, 

EOWVT 

Holley et al. 
(2014) 

73 MC - T I F; G + 
   

+ 
    

NEPSY 

Jackson et al. 

(2014) 

178 MC - T I F; G + + 
   

+ 
   

EVT; BNT; 

PPVT; WRAT 
Croft et al. 

(2014) 

69 P-MC S F + + 
   

+ 
  

+ CELF; EOWPVT;  

Kim et al. 
(2014)  

44 MC - T I F + + 
  

+ + 
   

BNT; VFT 

Jiang et al. 
(2014) 

89 MC - T I G + 
   

+ 
    

VFT 

Gonzalez et 

al. (2014) 

26 P-MC S F 
 

+ 
 

+ 
 

+ 
   

NEPSY; PPVT 

Rathouz et al. 

(2014) 

131 MC - T I; S F; G + + 
   

+ 
   

EVT; PPVT; 

WRAT 

Melbourne-
Chambers et 

al. (2014) 

66 P - MC I F; G +    +  +   NEPSY II 

Riccio, 
Pliego, 

Cohen, & 

Park (2015) 

28 MC - T S F + 
   

+ 
 

+ 
  

CELF; FAS 

Lopes, 

Simoes, & 

Leal. (2014)  

38 MC U U + + 
 

+ + 
 

+ 
  

CNAB 

Mankinen et 

al. (2014)  

42 MC - T S F + + 
 

+ + 
 

+ 
  

 

Byars et al. 
(2014)  

286 MC - T U U 
 

+ 
 

+ 
  

+ 
  

CELF 

Kim, Kim, 

Choi, & Song 
(2014) 

68 MC - T U U 
 

+ + 
  

+ 
   

TOPS; PPVT 

Lunn, Lewis, 

& Sherlock 

118 MC - T I F; G + + 
    

+ 
 

+ CELF 
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Study N 
Age 

groupsa Etiologyb Seizure 

Classificationc 
Exp Rec Morphologyd Phonologyd 

Verbal 

Fluencyd 
Semanticsd Syntaxd Pragmaticsd 

Core 

Languaged 

Standardized 
Measures used 

where applicable 

(2015) 

Sepeta et al. 
(2015) 

38 MC S F + + 
   

+ 
  

+ CELF 

Garcia-

Ramos, Lin, 
Prabhakaran, 

& Hermann 

(2015) 

178 MC - T I F; G + + 
  

+ + 
   

PPVT, EVT, 

BNT, D-KEFS 

Mankinen et 

al. (2015) 

42 MC - T S F 
 

+ 
       

 

Raud, 
Kaldoja, & 

Kolk (2015) 

65 MC I; S F; G + + 
 

+ + + + 
  

NEPSY Estonian 
version 

Zilli, Zaninin, 
Conte, 

Borgatti, & 

Urgesi (2015) 

69 MC - T I; S F; G + + 
 

+ + + + 
  

NEPSY 

Boscariol et 

al. (2015) 

35 MC - T U U 
 

+ 
 

+ 
 

+ 
   

PPVT 

Gencipinar et 
al. (2015) 

38 MC - T U G + 
   

+ 
    

N/A 

Matricardi et 

al. (2016) 

61 MC - T I; S F; G + + 
 

+ 
 

+ + 
 

+ NEPSY-II 

Filippini et al. 

(2016) 

30 MC - T U F + + 
 

+ 
  

+ 
  

TROG-II 

Cheng et al. 

(2017) 

74 P-MC I G + + 
   

+ 
   

 

Garcia-Ramos 
et al.  (2015) 

65 MC - T I F  + +      +  +       BNT, PPVT, 
EVT, D-KEFS 

Exp = Expressive; Rec = Receptive 
a t = toddler; P = preschool; MC = middle childhood; T = teenage;  
b I = idiopathic; S = symptomatic; C = cryptogenic; U = unspecified; A = any;  
c F = Focal; G = Generalized; U = unspecified 
d U = unspecified 
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Abstract 

The abnormal brain activity associated with childhood epilepsy can have an impact on the 

developmental trajectory of cognitive processes, like language, in this population. However, 

there is variation in how researchers study language ability in children with epilepsy and the 

findings that are reported (no differences vs. a significant difference). The current systematic 

review and meta-analysis uses data from 13 available studies to consider the magnitude of 

language differences in children with epilepsy compared to their typically developing peers. 

Seizure classification, age of onset, component of language measured, and instrument used to 

measure language were all considered as potential moderators of differences in language skill. 

The results indicate a significant large effect size for language deficits in children with epilepsy 

compared to their peers. Seizure classification partially, but not fully, accounts for the variability 

in effect size. In addition, effect sizes differ relative to component of language measured; effect 

sizes were greatest in magnitude for semantic language and verbal fluency, and minimal for 

syntax, but only when including all studies of children with epilepsy, regardless of seizure 

classification. These findings differ when considering language component in children with 

generalized or focal seizures only. The data reported here also indicate distinct differences in 

effect size depending on type of instrument used to measure one aspect of language, verbal 

fluency. 
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Introduction 

 

Epilepsy, the most prevalent neurological disorder in children, involves one or more 

occurrences of a surge of abnormal brain activity (i.e., seizure; Plioplys, Dunn, & Caplan, 2007) 

In Canada, more than 5 in 1000 children under the age of 15 are diagnosed with epilepsy 

(Prasad, Sang, Corbett, & Burneo, 2011). It is a heterogeneous condition with considerable 

variation in its origin (e.g., localization), symptomology (e.g., seizure manifestations), treatment 

(e.g., antiseizure medications), and age of onset (Berg et al., 2010; Engel, 2006). According to 

the International League Against Epilepsy, seizures are classified as focal, generalized, or 

unknown (Fisher et al., 2017). Although focal and generalized seizures may begin in the same 

area of the brain, neural activity routes differ (Fisher et al., 2017). Focal seizures (previously 

referred to as partial seizures) begin in regions that only involve one hemisphere of the brain 

(Fisher et al., 2017). Generalized seizures originate in one area of the brain, quickly activating 

cortical and subcortical regions bilaterally whereas focal seizures do not. Seizures where origin is 

unclear are classified as unknown (Fisher et al., 2017). 

Since children undergo continuous psychological and social growth, it is reasonable to 

propose that the abnormal brain activity associated with epilepsy is likely to have an impact on 

different aspects of development. In fact, research shows that children with epilepsy experience 

difficulty with academic achievement, particularly language-based skills such as reading (Berg, 

Caplan, Baca, & Vickrey, 2013; Reilly et al., 2013). increased risk for psychiatric disorders, such 

as anxiety and attention-deficit hyperactivity disorder (Alfstad et al., 2016; Cohen et al., 2013; 

Reilly et al.,2015), and social competence (e.g., social problem solving (Bailey & Im-Bolter, 

2019; Hamiwka, Hamiwka, Sherman, & Whirrell, 2011; Rantanen et al., 2012). For example, 

recent research shows that children with epilepsy may have compromised social competence that 
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impacts their ability to form interpersonal relationships (Byars et al., 2013; Hamiwka, et al., 

2011; Rantanen et al., 2012 ).. Children with epilepsy interact less (Rantanen et al., 2012) and are 

less cooperative with others (Hamiwka, et al., 2011). They are more likely to respond 

inappropriately to playful teasing (Hamiwka, et al., 2011) and are subjected to more bullying 

experiences than their same aged peers (Rantanen et al., 2012).  

Although research indicates that children with epilepsy are at risk for achievement problems, 

psychiatric disorders, and difficulties with social competence, few studies consider whether 

cognitive factors, such as language, contribute to these processes. Language is an important tool 

for cognitive development and fundamental for psychological functioning (Seigler & Alibali, 

2004). It is not surprising then, that language is associated with academic achievement (Praet, 

Titeca, Ceulemans, & Desoete, 2013; Roth, Speece, & Cooper, 2002), a range of psychiatric 

disorders (Reilly et al., 2015; Rosic et al., 2019; Schraegle & Titus, 2017), and social 

competence (Bailey & Im-Bolter, 2019; Milligan, Astington, & Dwack, 2007; Ruffman, Slade, 

Rowslandson, Rumsey, & Garnham, 2003). Language goes beyond communication and is 

critical for learning, ascribing meaning to our experiences, shaping the way we think about 

ourselves and others, self-regulation of behavior, and problem solving. If language skill is 

limited, development across a range of domains is compromised.  

Language 

Language is typically viewed as being comprised of four structural components: 

phonemes, morphemes, semantics, and syntax (Seigler et al., 2014). Phonemes are the smallest 

units of sound that can be combined to form words (e.g., ball is comprised of three phonemes, /b/ 

/aw/ /l/). Infants demonstrate understanding of phonemes from about 2 months of age (Seigler & 

Alibali, 2004). Morphemes are the smallest unit of meaning. The word cats consists of two 

morphemes; cat (a four-legged furry animal that purrs) and s (the plural form). Semantics refers 
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to knowledge (i.e., lexical knowledge) of the meaning and properties associated with words, 

phrases, or sentences (e.g., furniture refers to a particular collection of objects: Milligan, 

Astington, & Dack, 2007) and syntax refers to the rules or word order used to form sentences. In 

English, we follow a subject, verb, object order (“the cat drank the milk” vs. “the cat milk 

drank”: Seigler et al., 2014).  

Structural language can be assessed in different ways including natural observation and 

standardized assessments (Milligan et al., 2007. The most common measures of language assess 

all areas of structural language (e.g., The Clinical Evaluation of Language Fundamentals (Wiig, 

Semel, & Secord, 2013) or specific areas such as phonological skills (e.g., Comprehensive Test 

of Phonological Processing: Wagner, Torgesen, & Rashotte, 2013)It is not uncommon to include 

tests of verbal fluency (Shao, Janse, Visser, & Meyer, 2014), particularly in neuropsychological 

assessments. For instance, the Developmental NEuroPSYchological Assessment (NEPSY: 

Korkman, Kirk, & Kemp, 2007), a battery of neuropsychological tests, includes a measure of 

verbal fluency to assess language. In a verbal fluency task, the individual is asked to retrieve a 

list of words from their lexicon within a specified time frame that begin with a particular letter 

(phonemic fluency) or that belong to a particular category (semantic fluency: Shao et al., 

2014).Verbal fluency is often used to measure language skill (Krause, Boman, Sillanmaki, 

Varho, & Holopaienen, 2008) because it is a quick and efficient way to assess lexical knowledge 

(semantic language) and its relation to other areas of functioning.  

Each structural component of language (phonology, morphology, semantics, and syntax) 

is shown to be associated with academic functioning (e.g., reading; Richardson et al., 2009; Roth 

et al., 2002; Savage et al, 2007; Scarborough & Dobrich, 1990), psychiatric disorders e.g., 

externalizing problems), and social competence (e.g., peer acceptance; Most, Al-Yagon, Tur-



  

90 

 

Kaspa, & Margalit, 2000. For example, early morphological skill (at age 4.5 years) predicts later 

(age 8) reading ability (Bishop & Adams, 1990), early semantic language (ages 4 and 5) predicts 

of later externalizing problems (ages 8 and 9: Westrupp, et al., 2019) and both semantic and 

syntactic language predict later social competence (Bailey & Im-Bolter, 2019; Milligan et al., 

2007; Ruffman et al., 2003). Research with children with language impairment provides 

additional evidence of the importance of language for academic achievement, psychiatric 

disorders, and social competence. More than 50% of children diagnosed with a language 

impairment also meet criteria for a learning disorder (McArthur, Hogben, Edwards, Heath, & 

Mengler, 2000) and children with language impairment have higher rates of psychiatric 

disorders, both internalized and externalized (Curtis, Frey, Watson, Hampton, & Roberts, 2018) 

With respect to social competence, children with language impairment are more aggressive 

(Mari, Aarø, & Ystrom, 2018; Marton, Abramoff, & Rosenweig, 2005), less effective at 

expressing personal needs or understanding the perspectives of others (Marton et al., 2005) and 

less popular in peer groups (Croteau et al., 2015). 

Language and Epilepsy 

It is clear from the review above that multiple domains of functioning are associated with 

language, yet few studies examine language when considering academic achievement, 

psychiatric disorders, and social competence in children with epilepsy. Moreover, there is 

disagreement in the literature about the existence of language problems in children with epilepsy. 

Some researchers find that children with epilepsy have deficits in their language ability (Bailey 

& Im-Bolter, 2019; Selassie, Viggedal, Olsson, & Jennische, 2008; Verotti et al., 2011) however, 

others do not (Vanasse, Beland, Carmant, & Lassonde, 2005; Lopes, Monteiro, Fonseca, Robalo, 

& Simões, 2014). These conclusions are based on tests of statistical significance rather than 

practical significance. Study X may conclude no significant differences, but study Y may report 
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otherwise even though both studies report a difference in scores that are similar in magnitude. 

Moreover, a researcher who asserts that there are language deficits in children with epilepsy may 

focus on studies that support this viewpoint, critiquing evidence of the contrary. Similarly, a 

researcher who proposes no language deficits in children with epilepsy may provide a review 

with supporting literature but point out flaws in studies that suggest otherwise. The reliable 

description and prediction of human behaviour is dependent on a body of evidence that address a 

particular question (Ellis, 2010). Methods that allow us to combine data from multiple studies 

can provide more meaningful information.  The present study seeks to consolidate the existing 

literature that includes measures of language to determine if children with epilepsy do indeed 

have poor language skill compared to their peers.  

The review above also suggests that it is critical to consider each structural component of 

language since different components are associated with academic achievement, psychiatric 

disorders, and social competence. This would provide a foundation of knowledge to inform 

future research and intervention practices that target specific language processes in children with 

epilepsy. Another important consideration is how language is measured and operationally 

defined. The contradictory findings with respect to language deficits in children with epilepsy 

could be due to the inconsistent way researchers assess and define language. For example, Lopes 

et al. (2014) found no language deficits in children with epilepsy using measures of syntax, 

verbal fluency, and phonology, whereas Vannest et al. (2015) reported language deficits using a 

test of overall language (i.e., core language score from the Clinical Evaluation of Language 

Fundamentals).  

Other Important Considerations 

It is also prudent to consider epilepsy related variables (i.e., seizure classification, age of 

onset) of the participants included in the current literature. Conclusions drawn may differ 
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because the participant pools differ in seizure classification. For instance, one study may include 

specific diagnostic criteria (e.g., group of participants with generalized seizures), whereas 

another may have broader criteria (e.g., participants who present with either focal or generalized 

seizures). Results of studies also may differ depending on the age of seizure onset. From a 

developmental perspective, there are different language milestones throughout childhood 

resulting in distinct differences in language during different developmental periods. For example, 

at age 2 children have little mastery of any language component whereas a 7-year old has 

acquired basic morphology and may be experimenting with multiple meanings of words (i.e., 

semantics: Seigler et al., 2014). Therefore, it is important to acknowledge that the onset of 

seizures during one developmental period may not have the same impact on the acquisition of 

language compared to another developmental period. Although some reviews consider language 

relative to a specific epilepsy diagnosis (e.g., benign childhood epilepsy with centrotemporal 

spikes (Teixiera & Santos, 2018) there is no review we are aware of that represents a 

comprehensive search of articles with clearly defined exclusion and inclusion criteria, and 

synthesized findings relative to seizure classification and analyzed effect sizes for studies 

examining language during childhood.  

When considering age of onset of epilepsy, it is also important to consider the critical 

periods of language acquisition (i.e., window of time for activation of brain structures) and 

neuroplasticity (i.e., change in brain function due to experience or injury). The critical period for 

learning syntax is proposed to be between 18 months and puberty (Seigler & Alibali, 2004). 

However, there is converging evidence that indicates this critical period gradually decreases 

during middle childhood (Cooper, 2010). Research in brain injury suggests that children who 

sustain a brain injury at younger ages will have greater impairments in language (Hanen & 
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Newsome, 2009). The severity of the injury is also a determinant of impairment level with 

moderate to severe injury having a greater impact than mild brain injury (Hanten, Li, & 

Newsome, 2009; Crowe, Anderson, Barton, Babl, & Catroppa, 2014). Moreover, impairment is 

dependent on the aspects of language being acquired at the time of injury (Crowe et al., 2014). 

For example, Crowe and colleagues (2014) found that children who experienced traumatic brain 

injury prior to three years of age showed impairments in areas known to be developing at that 

time (receptive and expressive vocabulary). This suggests that age of onset for childhood 

epilepsy may impact different components of language depending on the developmental period 

the child is in when they begin experiencing seizures.  

The Current Study 

The primary goal of the current study is to conduct a systematic review and meta-analysis 

of the literature examining specific components of language in children with epilepsy compared 

to children with neurotypical development. This will allow a better understanding of how these 

components of language differ in children with epilepsy and how different methods of measuring 

language might affect study. We anticipate that there will be differences in outcomes relative to 

the language components measured and the tools used to measure them.  A secondary goal is to 

examine these components of language relative to seizure classification and age of onset, and 

how the magnitude of differences is impacted by these variables.   

Methods 

Procedure. Articles included in the current study were retrieved as part of a larger 

systematic review examining language and cognition in children and adolescents with epilepsy. 

The initial search was conducted between December 28, 2016 and January 1, 2017. This search 

included three main search strings: 1) cognition (e.g., memory, language, executive control), 2) 

epilepsy (e.g., epilepsy, seizure), and 3) age related terms (e.g., infant, toddler). These terms 
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were searched in the subjects and keywords of relevant databases: PSYCinfo, PsycExtra, 

Cochrane Database of Systematic Reviews, Web of Science, Medline, Pubmed, Cumulative 

Index to Nursing and Allied Health Literature (CINAHL), Thesis and Dissertations, EMBASE, 

SCOPUS, Academic Search Elite, and Academic Search Complete. Searches included primary 

search terms in addition to including all relevant subject headings. Searches were performed 

without limitations (e.g., age, language of study, date of publication) to ensure that all relevant 

articles were retrieved, including articles that may have been indexed incorrectly. Once all 

articles were retrieved, duplicate copies were removed using an internet-based reference 

management system (Refworks). Unpublished data was sought by requesting additional data 

from authors with published and unpublished research that met the current study criteria.  

Unpublished data was also retrieved from the initial search of the Thesis and Dissertations 

database search. In addition, all works cited in the included studies were reviewed for possible 

inclusion.  

Inclusion criteria. Articles included in the current study met the following criteria: 

participants pools of children and adolescents diagnosed with epilepsy between the ages of 1 and 

12, sufficient data to calculate effect size for between group comparisons (e.g., epilepsy vs. 

control), primary diagnosis of participants of epilepsy (e.g., no genetic disorders, Autism, or 

Schizophrenia). Articles with a participant pool with a history of only one febrile seizure, 

seizures that were self-inflicted (e.g., drug overdose), a reaction to medical intervention due to 

another diagnoses (e.g., reaction to medication), or due to physical insult (e.g., shaken baby 

syndrome) were excluded. Treatment studies were included if they contained baseline data and a 

control group (i.e., neurotypical development). Post treatment data was excluded. Only studies 

with measures that were administered in the absence of chemical injections (e.g., Wada testing) 
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were included. Additional information was requested from authors when there was insufficient 

data. 

Screening Procedures. The title and abstract of each record were screened for possible 

inclusion (according to the criteria outlined above) by both authors. Any records that both 

authors agreed violated inclusion criteria were excluded from further screening. Any records 

lacking sufficient information to determine eligibility were retained for secondary screening. 

Secondary screening was completed by both authors who reviewed each article to ensure all 

inclusion criteria were met. Interrater reliability was excellent (92%) and all disagreements were 

discussed.  

A total of 67,810 items met search criteria. After duplicate copies were removed, 35,241 

items remained for primary screening (title and abstract). After eliminating articles, which 

violated inclusion criteria based on title or abstract there were 3,924 articles eligible for 

secondary screening. Thirteen studies met inclusion criteria. Figure 4.1 provides a visual 

depiction of the study selection flowchart according to PRISMA guidelines (Moher, Liberati, 

Tetzlaff, & Altman, 2009).  

Coding of Variables. Records that met inclusion criteria were coded according to a 

coding manual adapted by Cooper and Adesope, Lavin, Thompson, and Ungerleider (Adesope, 

Lavin, Thompson, & Ungerleider, 2010; Cooper, 2010). The codebook included the following 

categories:  

Report identification. Each study was coded for publication year, authors, title, and 

source type (e.g., journal, dissertation), funding information, and language of publication. 

Research questions and independent variables. The clarity of the research question and 

hypothesis were both coded as explicit, implicit, or unclear. 
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Setting characteristics. Studies were coded for nation of study, city of study, community 

type, and recruitment methods (medical-surgical candidacy, medical-treatment trial, hospital 

research, community sample, other). 

Sample characteristics. Coding for sample characteristics included coding for gender, 

ethnicity, socioeconomic status, age range of sample, and seizure classification. 

Study design. Each study was coded for study design (descriptive, correlational, quasi-

experimental, experimental, unclear), group design type (between, within, mixed), and any 

confounding variables that were controlled for (e.g., sex, age). 

Measured outcomes and methods of measurement. Each study was categorized for their 

outcome measures (e.g., language domain, executive function domain), and applicable 

subdomains (e.g., language components of semantic, syntax, phonology, morphology) and core 

language (i.e., an overall standardized language score derived from a set of subtests measuring 

different components of language as reported by the authors of each study). 

Results and conclusions. Each study was coded for analysis technique (e.g., independent 

t-test, One -way ANOVA), effect size (e.g., reported, not reported but relevant information 

provided), type of effect size reported, and p-value. Each study that met eligibility was coded by 

one of three research assistants and all data entry was doublechecked by the first author.  

Data analysis  

When publications reported different measures of language, separate effect sizes were 

calculated for each. An average effect size across all measures within a study was used when 

analyzing overall data. Similarly, if two measures of a specific component of language were 

administered (e.g., two measures of semantic language) an average of the two was used as a 

measure of that component of language (e.g., semantic) for the study, unless otherwise noted. 

Data was analyzed using Comprehensive Meta-Analysis (CMA) software. We calculated mean 
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effect size using the standard difference in means with a 95% confidence interval. Consistent 

with recommendations by Ellis we used a weighted procedure to ensure that smaller studies did 

not contribute a disproportionate weight to the overall analysis (Ellis, 2010).   

Results 

Table 4.1 provides a summary of characteristics for each of the studies included (k = 13). 

Two studies included younger children only (toddlers and preschoolers; i.e., younger than 6 

years old), three studies included preschool and school aged children, and the remaining studies 

included school aged children only (k = 8). Each study included data for at least one component 

of language (e.g., semantic) and as many as four components (i.e., semantic, syntax, verbal 

fluency, and phonology). Three studies included a measure of core language. No studies included 

measures of morphology. All observations were considered in the initial analysis. Further 

analysis was also conducted that examined seizure classification, age of onset, and language 

measure as potential moderators. Specific components of language were also assessed. Figure 

4.2 provides a visual depiction of the analysis breakdown. 

Overall Effect Size for Group Differences in Language 

There was considerable heterogeneity observed between studies (86%; Q = 88.35, p < 

.0001). Random effect models should be used when Cochran’s chi-square tests for heterogeneity 

(Q) is significant (Ellis, 2010). Thus, a random effect model was employed. The effect size for 

group differences in language skills, when including all language scores regardless of 

component, between children with epilepsy compared to controls was -.83 (CI = -1.28 – .37; SE 

= .23). According to conventions set forth by Cohen (Nolan & Heinzen, 2016), this is a large 

effect significantly greater than 0 (z = - 3.60, p < .0001).  

The fail-safe statistic indicated that 224 studies with null results would be required to 
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reduce results to a significance level of .05, which exceeds Rosenthal’s threshold level of 75 (5k 

+10: Ellis, 2010). Thus, we can state with confidence that the significant difference found here 

would not change with any null findings that were not included.  

Effect Sizes for Specific Components of Language 

The next step in our analysis was to consider effect sizes for core language and the 

different components of language (e.g., semantics, syntax; see Table 2-b). There was a 

significant amount of heterogeneity observed between studies that included a core language 

score (96%; Q = 51.16, p < .0001). The effect size, utilizing a random effect model, for studies 

that included a core language score to examine group differences was not significant (z = - 1.54, p 

= .12). There was a significant amount of heterogeneity observed between studies that included 

observations for phonology (63%; Q = 8.16; p = .04), semantics (94%; Q = 62.24, p < .0001), 

and syntax (62%; Q = 15.80, p = .015). The effect size, utilizing a random effect model, for 

studies that included a measure of semantic language to assess group differences in language was 

significant (z = - 2.21, p = .027), but not significant for phonology (z = - 1.86, p = .063) or 

syntactic language measures (z = - .85, p = .39).  

With respect to verbal fluency, there was a significant amount of heterogeneity observed 

between studies (72%; Q = 25.31, p = .001), thus also mandating a random effect model. The 

effect size was significant (z = - 3.18, p < .0001). Measurement of verbal fluency was 

inconsistent across studies, with some studies providing separate scores for semantic fluency and 

phonemic fluency, some providing scores for one or the other, and several studies including an 

impure score (combining semantic and phonemic fluency). Given that some studies reported two 

fluency scores (semantic and phonemic), and therefore could not be treated as independent, 

several analyses were conducted to determine if there were differences in effect size based on 
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these scenarios. Firstly, the six studies that measured phonemic fluency, either alone or in 

combination with semantic fluency (i.e., composite verbal fluency score, as an impure measure 

of fluency) were analyzed. An ANOVA using a mixed effect analysis indicated a main effect for 

phonemic fluency [Q (1, 5) = 25.16, p < .0001] that approached significance (z = -1.95, p = .051). 

Studies that included only phonemic fluency (k = 3) had a large effect size (- 1.27; CI = - 2.18 – - 

.35; SE = .47) that was significant (z = - 2.71, p = .007), whereas studies (k = 3) that included an 

impure verbal fluency score had a small effect size (- .40; CI = - 1.28 – .48; SE = .45) that was not 

significant (.37). Secondly, an analysis was conducted with the seven studies that had scores for 

semantic fluency, either alone or as an impure measure of verbal fluency. An ANOVA using a 

mixed effect analysis indicated a main effect for semantic fluency [Q (1, 6) = 25.08, p < .0001] 

that was significant (z = - 2.29, p = .022). More heterogeneity (83%) was observed in studies that 

included measures of semantic fluency compared to those that included an impure measure of 

verbal fluency (8%). Studies that included observations of semantic fluency (k = 4) had a large 

effect size (- 1.05; CI = - 1.79 – - .30; SE = .38) that was significant (z = - 2.77, p = .006), whereas 

studies (k = 3) that included observations with a composite (impure) score for verbal fluency had 

a small effect size (- 0.39; CI = - 1.21 – .43; SE = .42) that was not (.35).  

Seizure Classification as a Moderator for Group Differences in Language 

Given the high heterogeneity in the group differences in language, moderator analysis for 

seizure classification was conducted using a random-effect model. 

An analysis of variance (ANOVA) was completed using a random effect analysis which 

indicated a main effect for seizure classification [Q (2, 12) = 6.9, p = .03]. Studies that included 

an unspecified population (i.e.,  seizure classification was not specified or participants could 

present with either generalized or focal seizure) were homogeneous (42% variability), whereas 
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studies that included participant pools with specified seizure classifications (i.e., focal seizures 

only or generalized seizures only) were heterogenous (92% variability in focalized seizure 

studies; 78% in generalized seizure studies). Analysis indicated that studies that had three types 

of participant pools (i.e., unspecified, focal seizures only, generalized seizures only) did not 

represent the same effect size and ranged from moderate (- .33) to large (- 1.89). Studies that 

included children with generalized seizures only had a greater effect than studies that included 

children with focal seizures only (see Table 2-a).  

Effect Sizes for Specific Components of Language Relative to Seizure Classification 

We also considered effect sizes of different components of language for generalized 

seizures and focal seizures. Recall that the studies that included groups of children with epilepsy 

regardless of seizure classification were homogenous so no further analysis was warranted.  

There were only two studies that compared language in children that were diagnosed with 

generalized seizures (see Table 1). Both included only measures of verbal fluency, thus there was 

no need for further analysis. There were five studies that compared language in children 

diagnosed with focal seizures. These studies included a score for core language, verbal fluency 

(phonemic and/or semantic), syntax, and phonology. Core language and the components of 

language were analyzed separately within these five studies. See Table 2-c for the effect sizes for 

each component of language. Included studies were heterogenous for core language (96%; Q = 

28.19, p < .0001) and syntax (67%; Q = 5.99, p = .05). Studies measuring verbal fluency (0%; Q 

= 0.81, p = .67), semantic language (0%; Q = .81, p = .368), and phonology (60%; Q = 5.02, p = 

.08) were homogenous. The effect size for core language, syntax, verbal fluency, and phonology 

was not significant. There was a significant large effect size for semantic language (z = - 8.95, p 

< .0001). 
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Age of Onset as a Moderator for Group Differences in Language 

Age of onset was also considered as a moderator variable. Only five studies included age 

of onset (9.09 – 64.42 months). The median of this age range (55.33 months) was used to 

categorize each study as including younger (i.e., age of onset before 55.33 months) or older (i.e., 

age of onset over 55.33 months) age of onset. An ANOVA using a mixed effect analysis 

indicated no main effect for age of onset [Q (1, 4) = 0.66, p = .418]. Studies that included older 

children were heterogeneous (98% variability), whereas studies that included younger children 

were homogeneous (0% variability). The effect size for studies with younger age of onset was - 

.61 (CI  = - 2.12 – .91; SE =.77, p  = .43) which was  smaller than the effect size of studies with 

older age of onset was - 1.60 (CI  = - 3.45 – 0.26; SE = .94, p  = .92). 

 Instrument as a Moderator of Group Differences in Language 

We noted when extracting and analyzing data that different components of language were 

assessed using the NEPSY, a neuropsychological test designed to assess functioning across 

multiple domains of cognitive functioning. One explanation for the variability in findings with 

respect to language and verbal fluency may be related to the instrument used to measure 

language in these studies. Thus, we examined differences in studies using the NEPSY (k = 5) 

compared to studies using other measures of language (k = 8). An ANOVA was completed using 

a random effect analysis which indicated no significant main effect for instrument for language 

[Q (1, 12) = .63, p = .42].  

We also analyzed effect sizes for studies that used the NEPSY (k = 4) to measure verbal 

fluency compared to studies that did not use the NEPSY to measure verbal fluency (k = 4). An 

ANOVA was completed using a random effect analysis which indicated a significant main effect 

for instrument. There was large effect (- 0.99; CI = - 1.62  – .36; SE = .32) that was significant (z 
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= -3.076, p = .002) when the NEPSY was not used for verbal fluency, but the effect size not 

significant when the NEPSY was used for verbal fluency.  

Summary 

In summary, there was considerable variability in effect sizes among the studies that 

examine language in children with and without epilepsy. This variability can be explained in part 

by diagnostic criteria (i.e., generalized seizures vs. focal seizures), but variability persists when 

focusing on studies that included participants with generalized seizures only or with focal 

seizures only. There was a significant amount of heterogeneity in studies that were grouped by 

language component. The effect size for semantic language and verbal fluency was significant 

but not for syntax, phonology, or core language. There were greater deficits in general language 

ability in children with generalized seizures compared to children with focal seizures. An 

analysis that examined the components of language in generalized and focal seizures showed that 

studies with children diagnosed with generalized seizures did not include measures of syntax, 

semantics, phonology, or core language. For children diagnosed with focal seizures, the effect 

size for semantic language deficits was significant but not for syntax, phonology, fluency, or 

core language. A specific analysis of verbal fluency indicates a larger effect size when verbal 

fluency measures are purely phonemic or semantic, compared to studies that include an impure 

measure of verbal fluency. Age of onset did not impact effect size but instrument, specifically 

the NEPSY, did have an impact on effect sizes. 

 Discussion 

The meta-analysis of 13 studies included here indicates a large and significant effect size 

for deficits in language for children with epilepsy compared to their same aged peers. The effect 

sizes amongst the studies were heterogenous in nature. This does not come as a surprise given 

the heterogenous nature of epilepsy and the complexity of language. Seizure classification and 
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origin vary considerably, as do age of onset and frequency of seizures, posing a challenge for 

researchers to replicate studies with similar sample characteristics. We anticipated that studies 

might vary in effect size depending on the component of language that was assessed; our 

findings support this prediction. 

Our results indicate that on average children with epilepsy are performing at about .83 

standard deviations below their peers on language if any type of language assessment is 

considered. This is worrisome given that we know language is fundamental to our well-being, 

academically, emotionally, and socially. Better language is associated with better academic 

functioning and psychosocial processes. Children with epilepsy are shown to be at a 

disadvantage in these areas, which may be explained by their poor language skills. There is 

considerable heterogeneity in the effect sizes of the studies included in the current review, which 

examined language in children with and without epilepsy. Thus, a number of potential 

moderators were considered as explanations of variability including language component, 

seizure classification, age of onset, and instrument used to measure language.  

Differences in Outcomes Relative to Language Component 

As noted above, when considering effect sizes of studies based on measurement of 

different components of language, the magnitude of effect size differed depending on how 

language was measured. Although the results here indicate a large effect size when comparing 

core language or phonology scores between children with epilepsy and their peers, these effect 

sizes were not significant. Ellis (2014) proposes that evaluating the effect size, regardless of 

significance can provide practical and useful information . In the context of the current review it 

seems prudent to consider the magnitude of effect sizes for these language scores. It is 

particularly concerning that children with epilepsy are demonstrating language ability that is on 
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average 1.4 standard deviations below their peers on assessments of core language. Children who 

score more than one standard deviation below the mean can be considered to have impaired 

language (Conti-Ramsden, Mok, Pickles, & Durkin, 2013), which is known to be associated with 

academic problems (McArthur et al., 2000), internalizing and externalizing disorders (Curtis et 

al., 2018), and poor social competence (Marton et al., 2005). 

The results in the current study point toward impairments in semantic language as 

children with epilepsy are scoring more than one standard deviation (1.3) below their peers on 

these types of assessments. Our findings indicate that children with epilepsy have difficulties 

retrieving information from their lexicon. Deficits in these areas may account for some of the 

difficulties that children with epilepsy experience in their academic and social worlds. Verbal 

fluency reflects efficient activation of semantic representations and semantic language is 

essential for attributing meaning to written and spoken intent and communicating one’s thoughts. 

When a child has difficulty with these processes, there will be challenges that arise, especially in 

the contexts of learning in the classroom or interacting with family and peers. 

We noted in our analysis that when studies used a measure of verbal fluency that was 

specific to either phonetic or semantic fluency effect sizes were larger than when studies 

included a composite of the two. There are distinct differences in the processes involved in 

phonemic and semantic fluency tasks. Phonemic fluency requires the retrieval of phonemic 

categories whereas semantic fluency involves drawing on relationships between related concepts 

(Shao et al., 2014). Phonemic fluency draws on knowledge that is typically acquired through 

formal education (e.g., formal instruction on word formation: Cavaco et al., 2013) and relies on 

lexical memory (Baldo, Scwarz, Wilkins, & Dronkers, 2006)  whereas semantic knowledge (e.g., 

animals) is typically learned outside of the classroom (Cavaco et al., 2013) and relies on 
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semantic memory (Baldo et al., 2006). Moreover, phonemic fluency is associated with the left 

frontal cortex, whereas semantic fluency is shown to be associated with the temporal cortex 

(Baldo et al., 2006).  These differences may explain why the effect size is larger with pure 

measures (phonemic or semantic) compared to composite or impure measures. This suggests that 

pure measures of either phonemic or semantic fluency should be used in both research and 

clinical settings, as combining the two actually compromises the conclusions that can be drawn. 

Separating scores can pinpoint foundational difficulties relative to memory type or physiological 

origins. 

Interestingly, the effect size when comparing syntactic language in children with epilepsy 

to their peers without epilepsy was quite small. Thus, children with epilepsy are able to 

understand and construct sentences with proper grammatical structure. However, deficits in 

semantic language may make their communicative competence misleading in that the underlying 

meaning being understood or communicated is potentially erroneous. It is important to highlight 

that only five studies included measures of semantic language and six studies included measures 

of syntactic language, thus our conclusions are drawn using a small number of studies. 

Additional research is needed to confirm these findings.  

Other Potential Moderators  

We considered both ad hoc and post hoc moderators (measures used to assess language in 

general and specific components of language). Ad hoc analysis included the impact of seizure 

classification on effect size when any language measure was included in the study and when 

discriminating between components of language relative to seizure classification and age of 

onset. We also compared studies that used NEPSY subtests as a measure of language to studies 

that used any other measure of language. We discuss these moderators in more detail below.  
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Seizure Classification as a Potential Moderator for Effect Size Differences 

We find a main effect for seizure classification which partially, but not fully accounts for 

the variability in effect sizes across the 13 studies. There is a much larger effect size for studies 

that examine language in children with generalized seizures than with focal seizures. When 

studies did not distinguish between seizure types the effect size is quite small. We are cautious 

about drawing conclusions about differences based on seizure classification, but these findings 

suggest that seizure classification may be an important consideration when examining language 

profiles in children with epilepsy. Our findings indicate that children with generalized seizures 

are at increased risk of language problems compared to children with focal seizures. Indeed, the 

mean effect size for studies including participants with generalized seizures was 1.84 standard 

deviations below their peers without epilepsy, which meets clinical criteria for a language 

impairment. Further examination of the two studies that compared children with generalized 

seizures to a control group indicated that both measured verbal fluency only. Although we are 

unable to draw conclusions about the general language profile of children with generalized 

seizures based on two studies, what is clear is that children with generalized seizures have 

difficulty in the area of verbal fluency.  

Our results do provide insight regarding the strengths and weaknesses in language for 

school aged children presenting with focal seizures. A particularly concerning finding here is that 

children with focal seizures seem to have severe impairments in some components of language. 

When comparing effect sizes, we find there are significant differences in effect size for semantic 

language. Children with focal seizures have semantic language scores that are, on average, 

almost 3 standard deviations below their peers. This would suggest a severe impairment in this 

component of language. It is also worth noting that even though the effect size was not 
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significant, children with focal seizures have core language ability that is 2 standard deviations 

below their peers. Our findings provide evidence of a core language competence profile for 

children with focal seizures that includes severe deficits in semantic language and no deficits in 

verbal fluency, phonology, or syntax. Thus, children with focal seizures will have problems fully 

understanding the nuances of communicative interactions with others. In particular, this will 

significantly impact their social world because they may appear to have good language skills due 

to their use of proper syntax. However, semantic difficulties make misinterpretation of others 

more likely, especially regarding intentions. So, these children may appear to lack social skills 

but impaired semantic language is actually contributing to their difficulties. 

Previous research shows that language problems during middle childhood are associated 

with concurrent social cognition difficulties (Im-Bolter, Agostino, & Owens-Jaffray, 2016: 

Marton et al., 2005) and learning problems (McArthur et al., 2000).  Language problems during 

childhood tend to persist into adolescence (Conti-Ramsden et al., 2013) so we can expect that 

academic and psychosocial problems known to be associated with language will persist as well. 

Indeed, research indicates that during adolescence, teens with epilepsy have poor social 

competence (Hamiwka et al., 2011; Zhao et al., 2014) and high rates of internalizing and 

externalizing problems (Cohen et al., 2013). Moreover, children with a history of language 

difficulties in childhood experience more social, emotional, and behavioural problems during 

adolescence compared to their peers (Conti-Ramsden et al., 2013). Clearly, assessment of 

language and subsequent intervention is needed for children with epilepsy, especially for 

children with focal seizures. It is possible that children with generalized seizures are in need of 

the same assessment and intervention, but more empirical evidence is needed to confirm this. 

Going forward, research will also be needed to determine the efficacy of language interventions 
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for childhood epilepsy. Interventions for language impairments that are not genetic in nature 

(i.e., due to brain injury) usually result in partial or complete remission (Ashavsky, 2019). Since 

seizures have a neural impact it is particularly important to ensure interventions for focal seizures 

target semantic language and verbal fluency to maximize success.  

Age of Onset as a Potential Moderator for Effect Size Differences 

Our analysis indicates that there is no difference in effect size when we compare 

empirical research that includes participants with earlier onset (less than 55 months old) to later 

onset (more than 55 months old). However, we find that there is a considerably larger effect size 

when we focus on studies with a sample of children with earlier onset. Children with earlier age 

of onset have language scores that are 1.6 standard deviations below their peers, whereas 

children with later age of onset are about .86 standard deviations below their peers. There were 

only five studies that included age of onset, thus it is challenging to make any firm conclusions; 

however, our data highlights the importance of collecting age of onset data when studying the 

epilepsy population. Age of onset may impact when and how children with epilepsy meet 

developmental milestones. For instance, earlier age of onset could impact the development of 

increasingly complex syntactic language, whereas later onset may impact figurative language 

(e.g., sarcasm or idioms), which develops later in childhood (Nippold, 2004). It is possible that 

our results indicate no differences in effect size for syntactic language because the majority of 

studies in our analysis may have included participant pools with a later age of onset. We cannot 

know for certain since only five of the 13 studies in our analysis reported this information.  

Language Measure as a Potential Moderator for Effect Size Differences 

A potential moderator that we examined post-hoc was that of language measure used. We 

noted that more than a third of researchers utilized subtests of the NEPSY to assess different 



  

109 

 

components of language, particularly for verbal fluency. This is likely because the NEPSY offers 

non-English versions (e.g., Finnish, German) and is used by many cultures for neurological and 

developmental assessment. We find that using the NEPSY did not have an impact on the overall 

results; however, when comparing effect sizes for verbal fluency, there is a greater effect size 

when the NEPSY is not used as a measure of verbal fluency. In fact, the effect size is small and 

not significant when the NEPSY is used as a verbal fluency measure. A comparison of the 

studies using the NEPSY to those using an alternative indicate no other commonality; there was 

considerable variability with respect to demographic (age range and ethnicity) and etiological 

(seizure control, medication use, and age of onset) characteristics. Thus, the difference in effect 

size can be attributed to the two different methods of measuring verbal fluency. Although 

research suggests that verbal fluency maps onto language more so than executive function 

(Melbourne-Chambers et al., 2014), it is possible that in the context of the NEPSY test battery, 

the verbal fluency task is more representative of executive function then language. Since the 

NEPSY verbal fluency subtests are introduced within the context of subtests that assess 

executive function (e.g., inhibition), brain regions known to be important for executive function 

(e.g., the frontal lobe) may remain active during verbal fluency tasks. Similarly, brain regions 

shown to be essential for language (e.g., temporal lobe) may be active when verbal fluency tasks 

accompany a language battery. It is possible that the NEPSY, which is widely used and has 

strengths as a neuropsychological assessment tool should not be used as the primary measure of 

language in children with epilepsy. There is also some disagreement in the literature about the 

factor structure of the NEPSY (Mosconi, Nelson, & Hooper, 2008; Stinnett, Oehler-Stinnett, 

Fuqua, & Palmar, 2002) and the verbal fluency subtest may not be tapping language skill only. 

Exploratory factor analysis suggests that the verbal fluency subtest of the NEPSY loads onto 
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factors in models ranging from one to four factors (Mosconi, Nelson, & Hooper, 2008). Taken 

together with our finding this suggests that verbal fluency is a problematic measure of language 

on its own, reflects too many other cognitive processes, and does not provide a focused measure 

of any specific component of language. 

Language assessment batteries do not include verbal fluency tasks as part of their core 

language score (Wiig et al., 2013) but do include them as supplementary tests. Ideally, 

assessment of language (or its components) should be conducted with clinical assessment 

batteries designed to assess language specifically (e.g., Clinical Evaluation of Language 

Fundamentals, Test for the Reception of Grammar, Peabody Picture Vocabulary Test) rather than 

with global tests of cognitive function. We acknowledge that language skill is sometimes viewed 

as a proxy for intellectual ability and some argue that language competence reflects intellectual 

functioning. We did not consider intellectual functioning as a potential moderator nor as 

exclusionary criteria. This is in part because the goal of the current study was to capture all 

relevant research regardless of intellectual function. All but two of the studies in our review 

reported IQ.  Five studies reported inclusionary criteria of IQ scores of 70 or greater. The 

remaining studies reported mean IQ scores between 92.5 and 106.4. Thus, it appears as though 

children with epilepsy have problems with language that is not attributed to low IQ. This is 

consistent with the literature that examines these processes in children with language 

impairment, whereby these children also have problems with structural language yet no deficits 

in intellectual functioning (Im-Bolter, Johnson, & Pascual-Leone, 2006). 

Future Directions 

It is important to note that our analysis is limited by the methodology of the empirical 

research that we found. There were more studies that included participant pools of children 

presenting with any seizure type (i.e., a broad definition of seizure classification) than studies 
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focusing on children with either generalized seizures or focal seizures only. Given the distinct 

difference in sample sizes (14 to 230), it may be that recruiting samples of children with epilepsy 

in general, as opposed to generalized or focal seizures only, has advantages for increasing sample 

size. It is clear from our review that language ability in toddler and preschool aged children with 

epilepsy is significantly understudied. This is particularly concerning given this period of 

development is typically characterized by rapid growth of vocabulary, increased complexity of 

sentence structure (or syntax), and development of other skills that are dependent on language 

(e.g., theory of mind).  

Our review also highlights a need for studies that examine children presenting with 

seizures similar in classification or with specific seizure classifications so that profiles of 

strengths and weakness specific to these seizure types can be established. In order to determine 

whether an intervention is warranted or useful, seizure type needs to be considered. For instance, 

in this review, children with “epilepsy” demonstrate a moderate level of impaired verbal fluency, 

yet children with generalized seizures, in the two studies included here, have severe deficits and 

children with focal seizures do not. Thus, it seems that intervention targeting verbal fluency is 

needed for children with generalized seizures, whereas verbal fluency can be considered a 

strength and utilized to target other weaknesses (e.g., semantic language) in children with focal 

seizures. Lastly, we know that 40% of children with epilepsy have generalized seizures 

(Kammerman & Wasserman, 2001), yet there is a distinct lack of research examining 

components of language in this population. This underscores a critical need for focused research 

that investigates specific components of language such as syntax, semantics, verbal fluency, and 

phonology in this group of children so that a clear profile of strengths and weaknesses can be 

developed for them. Moreover, our findings also indicate the importance of separating phonemic 
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and semantic fluency rather than combining them. Taken together these recommendations for 

research will inform assessment and intervention practices to prevent further delays and 

potentially increase functioning in weak areas.  

Conclusion 

A systematic review of the literature yielded only 13 studies that included data comparing 

language ability in children with epilepsy compared to their same aged peers. Consistent with the 

heterogenous nature of childhood epilepsy there is considerable variability with respect to studies 

reporting language deficits (or lack thereof). This can be attributed to seizure classification, 

component of language measured, research instrument used for assessing language, and possibly 

age of onset. Children with epilepsy are at increased risk for language problems, especially 

children with generalized seizures. However, there is a paucity of research regarding the 

language profile of children with generalized seizures aside from those noting difficulty with 

lexical retrieval. Children with focal seizures are at increased risk for impaired language that can 

be largely attributed to poor semantic language. Although age of onset is important when 

considering the developmental impact of seizures, it is rarely reported in studies that examine 

language in children with epilepsy. Given the research that is available, it appears earlier age of 

onset has a greater impact than later age of onset. This negates the idea that the plasticity of the 

brain will serve to overcome language difficulties. Lastly, the results reported here have 

important research and clinical applications. Based on this review, it is clear that researchers and 

clinicians should be cautious in the selection of measures used to assess language in children 

with epilepsy. Assessments should include subtests that discriminate ability for specific 

components of language. Moreover, knowledge of etiological factors (e.g., seizure classification) 

is fundamental for both research and clinical applications. 
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Figure 4.1: PRISM flow chart of the systematic review of studies examining language in children 

with epilepsy 
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Table 4.1: Summary of coded studies and individual effect sizes 

  Study population Measures Effect Size (standard difference in means) 

Study 

Name 

Epilepsy 

Diagnosis 

Seizure 

Classificatio

n 

N Age 

Range 

(years) 

Age 

of onset 

(months

) 

 Semanti

c 

(k = 5) 

Synta

x 

(k = 

6) 

Verbal 

Fluenc

y 

(k = 8) 

Phonolog

y 

(k = 4)  

Core 

Languag

e 

(k = 3) 

All 

measure

s 

(k = 13) 

Weglage et 

al. (1997) 

Unspecified Combined 80 6-12  Not 

stated 

ITPA [65] .05 .05   -.19 -.031 

Hackett et 

al. (1998) 

Unspecified Combined 13

0 

8 – 12  Not 

stated 

MVT [67] -.20     -.200 

Melbourne

-Chambers 

et al. 

(2014) 

Unspecified Combined 66 7 – 12  Not 

stated 

NEPSY-II 

[26] 

 .102 -.060   .021 

Hoie 

(2006) 

 

Unspecified Combined 23

4 

6 – 13  Not 

stated 

Unstandardize

d tasks [70] 

  -.457   -.457 

Raud et al. 

(2015) 

Unspecified Combined 65 7 – 12  109.80 NEPSY – 

Estonian 

version  [72] 

-1.14 

 

-.854 -.430   -.820 

Rantanen 

et al. 

(2010) 

Unspecified Combined 26 3 -6  27.85 NEPSY – 

Finnish 

version [72] 

 .149  -1.183  -.517 

Vannest et 

al. (2015) 

BECTS Focal 38 5 -11 Not 

stated 

CELF [74]     -.662 -.662 

Lopes et 

al. (2014) 

Panayiotopoulo

s Syndrome 

Focal 38 6 -12  64.42 CNAB [76]  .403 -.306 .150  .018 

Krause et 

al. (2008) 

Focal Focal 14 10 – 

12.8 

Not 

stated 

NEPSY [77] -2.384 -1.21 -.871 -1.23  -1.424 
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Kolk et al. 

(2001) 

Focal Focal 26 4 – 9  51.00 NEPSY – 

Estonian 

version [72] 

  -.294 -.649  -1.27 

Croft et al. 

(2014) 

Left Focal Focal 69 4 -12  60.12 CELF [74]; 

CELF-P [80] 

EOWPVT 

[81] 

 

-3.11    -3.38 -3.246 

Iqbal et al. 

(2009) 

JME Generalized 24 M = 

28.1 

month

s 

Not 

stated 

COWA[83]   -1.083   -1.083 

Conant et 

al. (2010) 

CAE Generalized 31 6.6 – 

10.11  

Not 

stated 

Category 

Fluency [68]; 

COWA [83] 

  -2.626   -2.626 

Mean Effect Size (Random Effect size model)         -.884 

Note: BECTS = Benign partial epilepsy of childhood with centrotemporal spikes; JME = Juvenile myoclonic epilepsy; CAE = 

Childhood Absence Epilepsy. 

Note: ITPA = Illinois Test of Psycholinguistic Abilities -German version; MVT = Malayalam Vocabulary Test; CELF = Clinical 

Evaluation of Language Fundamentals; CNAB = Coimbra's Neuropsychological Assessment Battery; EOWPVT = Expressive One 

Word Picture Vocabulary test; COWA = Controlled Oral Word Association test 
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Figure 4.2: Language components analyzed 
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Table 4.2: Average effect size for the group differences in language  

 M k SE CI 

a) Seizure Classification 

Any classification -0.33 6 .29 - 0.90 - 0.24 

Focal seizures -1.11* 5 .35 - 1.79 - - 0.43 

Generalized seizures -1.89* 2 .58 - 3.02 - - 0.76 

 

b) Language Construct 

Core language     -1.39 3 0.91 -3.17 - 0.384 

Semantic       -1.30* 5 0.59 -2.46 - -0.15 

Syntax     -0.15 6 0.22 -0.59 - 0.29 

Verbal Fluency       -0.85* 8 0.24 -1.32 - -0.38 

Phonology     -0.65 4 0.35 -1.34 – 1.04 
 

c) Language Construct (Focal seizure populations) 

Core language     -2.01 2 1.36    - 4.68 – 0.65 

Semantic       -2.96* 2 0.33    - 3.61 - -2.31 

Syntax     -0.25 3 0.42    -1.09 – 0.59 

Verbal Fluency     -0.39 3 0.23    - 0.84 - -0.06 

Phonology     -0.47 3 0.39    -1.24 – 0.31 

Note: Random effect model used for all of the above except verbal fluency. 

* p < .05 
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Abstract 

 

This study considers the relation between theory of mind (ToM; mental state 

understanding) and language in a group of children with epilepsy (EP; n = 10; mean age = 9.92, 

SD = 2.34) and a group of children with typical development (TD; n = 20; mean age = 10.05, SD 

= 2.08). We administered measures of semantic and syntactic language and ToM. The EP group 

demonstrated worse ToM compared to the TD group (t(28) = -1.11, p = .28, d = .44) but 

differences did not persist when controlling for language. Both semantic and syntactic language 

were positively correlated with ToM (rho (30) = .47, p = .01; rho (30) = .57, p = .001, 

respectively). This study confirms that language is important for ToM in a group of children with 

a neurological disorder and indicates that children with epilepsy are at risk for difficulties in 

understanding the mental states of others due to their language deficits. This may help to explain 

the social difficulties these children have with their peers. 

Keywords 

theory of mind, epilepsy, language, social cognition, Happé Strange Stories 
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Introduction 

Throughout the school day children have numerous opportunities to interact and build 

social relationships with their peers both inside and outside of the classroom. These relationships 

can have positive influences on academic achievement (Lecce et al., 2017) and serve to reduce 

the risk of socio-emotional problems (Steinberg, 2008). Lecce and colleagues propose that 

learning and academic achievement are inherently social. They further explain that students’ 

learning environments are situated within social contexts that include collaboration with other 

students and teachers and that the quality of these interpersonal relationships influence cognitive 

growth, hence furthering academic achievement. Research to date does establish a link between 

interpersonal relationships and learning (Bauminger & Kimhi-Kind 2008; Estell et al., 2008; 

Gaydeyne et al., 2004; Tur-kaspa, 2004; Weiner & Schneider, 2002) but also for social-emotional 

well being in school-aged children (Lempinen et al., 2018). Thus, it is important to understand 

factors that may have an impact on interpersonal relationships, particularly for children who 

experience challenges to their relationships with peers.   

Children with epilepsy are known to have poor interpersonal relationships. Research 

shows that children with epilepsy demonstrate social competence that is more like younger 

children than their same aged peers and have higher rates of loneliness, lower self esteem, and 

negative temperament (e.g., are argumentative; Hamiwka et al., 2011).  Moreover, children with 

epilepsy are at least five times more likely to have social competence scores that are within the 

clinical range compared to children without epilepsy (Caplan et al., 2005). Children with epilepsy 

also have lower sociability scores, are less assertive (Jakovljevic & Martinovic, 2006), and 

demonstrate more disruptive and aggressive behaviour than their peers (Rantanen, Eriksson, & 

Nieminen, 2012). This is particularly concerning because negative interactions with peers may 

put children with epilepsy at risk for socio-emotional problems (see Bailey & Im-Bolter, 2016, 
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for a review). However, few studies consider the social cognitive functioning underlying these 

behaviours. Recent research indicates that social cognition (an umbrella term encompassing the 

skills needed to interpret and navigate social information) is indeed an area of difficulty in this 

population (Genizi et al., 2012; Lew et al., 2015; Lunn et al., 2015). 

One important aspect of social cognition is the ability to attribute beliefs, desires, and 

intentions to predict the behaviour of other individuals, referred to as theory of mind (ToM; Im-

Bolter et al., 2016; Wellman et al., 2001).  Over two decades of research has provided ample 

evidence that at about age four, children demonstrate an awareness that what a person believes 

may differ from the actual state of the world (Flavell, 1993; Gopnik & Astington, 1988, Wellman 

et al., 2001). This literature also provides strong evidence of an association between ToM and 

language in younger children (Milligan et al., 2007). During middle childhood (around age 8) 

ToM becomes more complex and children can consider other’s thoughts in a recursive way 

(thinking about another’s thinking), also known as second order or higher order ToM (Im-Bolter 

et al., 2016; Miller, 2009). A growing body of literature shows that ToM continues to develop 

into adolescence (Im-Bolter et al., 2016) and early adulthood (Dumontheil et al., 2010) and that 

the association between language and ToM persists (Im-Bolter et al., 2016). 

A handful of studies suggest that adults with epilepsy have deficits in ToM (Broicher et 

al., 2012; Farrant et al., 2005; Giovagnol et al., 2013; Li et al., 2013) but little research has 

examined ToM in school-aged children with epilepsy and the studies that exist are difficult to 

interpret due to methodological issues. For example, in a study by Genizi et al. (2012), children 

with epilepsy were asked what “Yoni” (a simple drawing of a face with pictures in thought 

bubbles drawn above it) was thinking. Genizi et al., found that children with epilepsy had 

impaired ability to judge mental states when verbal and eye gaze cues were given. A problem 

with this task is that it relies on the child’s ability to perceive eye gaze; “Yoni” always looks at 
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the item he is thinking about so that children can use this visual cue to determine the correct 

answer. Moreover, the task fails to assess the child’s ability to understand mental states in real 

world contexts.  

More recently, Lunn et al., (2015) showed that ToM in children and adolescents 

diagnosed with epilepsy was worse compared to their peers without epilepsy (who were 

approximately one year younger on average), after controlling for language and IQ. Although 

they used a ToM measure developed to assess understanding of mental states in real world 

settings (the Happé Strange Stories; Happé 1994), language ability (a known correlate of ToM) 

was not properly assessed. Instead, Lunn et al. used a sentence memory task, which clearly 

measures verbal memory and was not correlated with their ToM task. We know that both age and 

language competence predicts ToM in children and adolescents (Botting & Conti-Ramsdon, 

2008; Im-Bolter et al., 2016). In particular, there is a large body of literature supporting the view 

that language is essential for ToM (Astington & Jenkins, 1999; Garfield et al., 2001; Milligan et 

al., 2007; Peskin & Astington, 2004). Seminal research by Astington and Jenkins (1999) showed 

that early language ability was predictive of later ToM but not vice versa. The importance of 

language is further supported by research, which demonstrates that adolescents with a history of 

language problems show worse ToM compared to their peers without such a history (Botting & 

Conti-Ramsden, 2008). 

 Astington (2001) argued that language skills are important for developing an 

understanding of mental states. Both semantic language (understanding of the meaning and 

properties of words) and syntactic language skills (recognition and formation of sentences that 

follow grammatical rules) are associated with ToM (Astington & Jenkins, 1999). Semantic 

language allows for attribution of meaning of mental state words that have no tangible form or 

concrete reference (e.g., think, believe, know) whereas syntactic language helps the child to keep 
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track of mental states (i.e., who is thinking what about whom). Various studies have shown that 

both semantic and syntactic language are predictive of ToM in preschool (Astington & Jenkins, 

1999; Lockl & Schneider, 2007; Milligan et al., 2007; Ruffman et al., 2003) and school-aged 

children (Im-Bolter et al., 2016). Findings from a meta-analysis conducted by Milligan et al., 

(2007) suggest strong effect sizes for the relation between semantic, syntactic, and general 

language ability and ToM. 

Purpose 

The current study is a preliminary investigation of the association between ToM and 

language competence in school-aged children diagnosed with epilepsy. Similar to Lunn et al., 

(2015) we included a measure of ToM that incorporates real life vignettes. We also included a 

battery of language tasks to assess structural language (semantics and syntax). We hypothesized 

that children with epilepsy would demonstrate worse structural language and ToM compared to 

their peers. We also anticipated that better structural language scores would be associated with 

higher ToM scores.  

Method 

Participants. This study was approved by the Trent University Research Ethics Board. 

The participants in the study included two groups of children between 6 and 12 years of age: 1) 

children with epilepsy (EP group; n = 10, Mage = 9.93, SD = 2.33) and 2) children with typical 

development (TD group; n = 20, Mage = 10.05, SD = 2.50). Children included in the EP group 

were diagnosed with epilepsy between the ages of 3 and 8 (M = 5.50.17, SD = 2.07), had been 

diagnosed with epilepsy for more than one year, had a history of generalized seizures, and were 

taking one or more anti-seizure medications. The mean age of seizure onset was 3.59 years (SD = 

2.55). Children in the TD group had no known language, learning, or behaviour problems 

according to school reports. All children included in the study were English speaking, with 
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nonverbal IQ between 69 and 110. 

Recruitment. Children in the EP group were recruited via community organizations 

advocating for individuals with epilepsy and posters in local community buildings (e.g., 

libraries). Children in the TD group were recruited from schools within a large urban school 

board as part of a larger study investigating the relation between language and literacy. 

Classroom teachers in these schools distributed information letters/consent forms to all children 

within a classroom. The TD group comprised a sample of children roughly matched for age, 

gender, and nonverbal IQ to children in the EP group. 

Procedure. Parents of children in the EP group who were interested in having their child 

participate contacted the researchers via email. Arrangements were made to have a parent bring 

their child to our university research lab for testing. Parents and children in the EP group were 

seen separately in different rooms and breaks were provided as needed. Parents of children in the 

TD group who were interested in having their children participate returned the information 

letter/consent form to the classroom teacher. Children in the TD group were tested individually in 

a quiet room within the school during regular school hours, with breaks provided as needed. 

Written parental consent was obtained for all children participating in the study and verbal assent 

was obtained from all child participants.  

All children were administered a battery of tests measuring nonverbal IQ, language, 

theory of mind, and additional measures not included in the current paper.  

Measures. 

Parent interview for children in the EP group. Parents of children in the EP group were 

interviewed by the first author in order to obtain information regarding epilepsy diagnosis (e.g., 

age, type), time of last seizure, frequency and description of seizures, and medication.  
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Nonverbal intelligence. The Matrix Reasoning subtest of the Wechsler Abbreviated Scale 

of Intelligence (WASI) was used to screen for nonverbal IQ (Wechsler, 1999). Standard scores 

were used as an indicator of nonverbal IQ. 

Socioeconomic status. The Blishen Socioeconomic Index for Occupations in Canada was 

used as an indicator of socioeconomic status (SES: Blishen et al., 1981).  The Blishen scale 

converts different occupations to a numerical score (17.81 for newspaper carriers/vendors to 101 

for physicians and surgeons), which provides a classification of SES that takes into account 

income level and education.  The higher numerical score between the mother and father was used 

as an indicator of SES. 

Language. The expressive and receptive aspects of syntactic language were measured 

using the Clinical Evaluation Language Fundamentals-Fourth Edition Formulated Sentences 

subtest (CELF-4-FS: Semel et al., 2003) and the Test for the Reception of Grammar-Second 

Edition (TROG-2: Bishop, 1982), respectively. Standard scaled scores were transformed to z-

scores, using the normative mean, in order to calculate a mean syntactic language score. The 

expressive and receptive aspects of semantic language were measured using the Expressive 

Vocabulary Test-Second Edition (EVT-2: Williams, 2007) and the Peabody Picture Vocabulary 

Test-Fourth Edition (PPVT-4: Dunn & Dunn, 2007). Standard scaled scores were transformed to 

z-scores, using the normative mean, in order to calculate a mean semantic language score. 

Theory of Mind. Theory of mind was measured using the Happé Strange Stories 

Advanced Test of Theory of Mind (Happé, 1994). The Happé consists of 12 vignettes that depict 

everyday life events that examine the child’s understanding of mental states. Following Im-Bolter 

and colleagues (2016), the current study included 7 stories shown to be the most reliable, which 

depicted; lie, white lie joke, misunderstanding, persuade, figure of speech, and contrary emotions. 

We also included a story depicting Appearance/Reality given that historically, tasks requiring 
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children to distinguish appearance reality have shown to be effective measures of theory of mind 

(Flavell, 1993). Each vignette was read to the child and the text left in front of the child to reduce 

memory demands. Children were asked control (“Is it true what X said?”) and test questions 

(“Why did he/she say that?”). Responses were scored from 0 to 2.5. A score of 0 was assigned for 

incorrect responses, a score of 1 for responses focusing on physical appearance (e.g., “he looks 

like a ghost”), a score of 2 was assigned for answers indicating understanding of the mental state 

of the protagonist (e.g., “he thought it would be funny), and a score of 2.5 was assigned for 

responses that indicated understanding of the mental states of both story characters (e.g., “she 

was happy that her friend was happy”). 

A sample of data not included in the current study were coded until interrater reliabilities 

of at least .80 were achieved before coding the data in the current study. Kappa coefficients for 

the current study data ranged between k = .87 (contrary emotions) and k = 1.00 

(misunderstanding; all p < .0001). Fixed interval checks were conducted on approximately 20% 

of the stories. Disagreements were resolved through discussion. 

Results 

Group Differences. Preliminary analysis was conducted to assess key demographic 

variables (age, SES) and nonverbal IQ. Independent samples t-tests indicated no group 

differences for age, SES, and nonverbal IQ (see Table 5.1). 

Independent samples t-tests were used to analyze group differences for the language 

measures. Levene’s test indicated unequal variance for semantic language (F = 7.85, p = .009). 

The EP group had significantly lower scores on both semantic (homogeneity of variance not 

assumed) and syntactic language compared to the TD group (see Table 5.1).  

 Independent samples t-tests indicated no group differences for the control questions for ToM, 

but group differences for total ToM score whereby the EP group had lower scores than the TD 
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group (See Table 5.1). However, when controlling for language, analysis of variance indicated 

that group differences were not significant for total Happé Score (F(1,27) = 3.40, p = .08, d = 

.11). Total number of incorrect, physical, and mental responses were calculated for each child. A 

chi-square test of independence was performed to examine the association between group and 

ToM response type. The relation between these variables was significant, X2 (1, 272) = 22.44, p 

<.0001. Children in the EP group were more likely to provide incorrect responses (30.7% vs 

8.7%) and less likely to provide mental state responses (36.4% vs. 54.3%) than children in the 

TD group. There were no differences between the EP and TD groups in the number of responses 

that were physical in nature (33.0% vs. 37.0%). Figure 5.1 illustrates the proportion of ToM 

responses that were categorized as incorrect, physical, and mental.  

Associations Between Study Variables. Spearman’s correlation coefficients were used to 

assess the relation between age, SES, nonverbal IQ, semantic and syntactic language, and ToM 

for the EP and TD groups (see Table 5.2). Syntax was positively correlated with semantic 

language and ToM for the EP group. For the TD group, age was positively correlated with ToM 

and semantic language was positively correlated with nonverbal IQ. 

Discussion 

The present study examined ToM and language in school-aged children with epilepsy. 

The results support our hypotheses that children with epilepsy have worse ToM and language 

compared to their same age peers and the importance of language to ToM in children with and 

without epilepsy.  

Our results with respect to ToM are consistent with previous research by Lunn and 

colleagues (2015) who found that school-aged children and adolescents with epilepsy have 

difficulty attributing mental states to others. This is a newer avenue of research that may be long 

overdue given that ToM is shown to be associated with social competence in school-aged 
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children (Lecce et al., 2017). Our findings suggest that when faced with interpreting intentions 

underlying social interactions, children with epilepsy, unlike their peers, are equally likely to 

focus on the physical elements of the situation, as they are the mental states of those involved. 

For instance, when interpreting a joke about a bad haircut (that the person looks like they got into 

a fight with a lawnmower), children with epilepsy are equally likely to focus on the physical 

comparison of the haircut to grass being cut by a lawn mower as they are to the speaker’s 

intention, which was to be try to be funny in order to make the friend laugh. Moreover, in our 

sample, children with epilepsy incorrectly interpret a social situation about 31% of the time (e.g., 

the hair was cut by a lawnmower) compared to their typically developing peers who incorrectly 

interpret social information only 9% of the time.  

Understanding the intention of social partners is fundamental to socially appropriate 

interactions. In fact, according to teacher reports children with better ToM demonstrate better 

social competence during peer interactions (Peterson et al., 2016). Children with better ToM also 

show greater maturity when standing up for themselves with peers and are better at joining or 

welcoming others into play, coping with frustration with others, understanding the needs and 

interests of others, and being leaders (Peterson et al., 2016). This association between ToM and 

social competence has been show to persist even after accounting for age and language ability 

(Peterson et al., 2016). A recent meta-analysis of peer popularity showed that ToM was 

positively associated with peer popularity (i.e., likability ratings) in school-aged children 

(Slaughter et al., 2015) and longitudinal research indicates that ToM is predictive of later peer 

acceptance (Caputi et al., 2012).  

Hence, it is clear that ToM is important for establishing successful peer relationships. 

There is ample evidence indicating that school-aged children with epilepsy have poor peer 

relationships (e.g., Hamiwka et al., 2011; Rantanen et al., 2012). It is possible that ToM may be 
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an important contributing factor to the social difficulties experienced by children with epilepsy 

because they are unable to understand the thoughts and intentions of their peers in order to build 

and maintain friendships. If a child misinterprets or has difficulty understanding the intentions of 

their social partners in different social situations (e.g., a conflict) they may not react to the 

situation in a manner that their peers find acceptable, leading to more negative evaluations of that 

behaviour and ultimately lower peer acceptance and popularity. Future research should focus on 

the association between ToM and peer relationships in this population and how ToM intervention 

may serve to improve the overall quality of peer relationships in children with epilepsy. 

Our findings are also consistent with research that indicates that children with epilepsy are 

at increased risk for language impairments (Caplan et al., 2009; Verrotti et al., 2011). This is 

particularly concerning given the importance of language for social relationships; we use 

language as a tool to attribute meaning to our social experiences and respond to others.  Research 

investigating social competence in children with language impairments highlights the importance 

of language in the social domain (Marton et al., 2005). Children with language impairments have 

more difficulty resolving conflict (Horowitz et al., 2005), use aggressive strategies (Marton et al., 

2005), and demonstrate worse mental state understanding than their peers (Farmer, 2000). We 

use language to form mental representations of other’s thoughts and feelings so that we can act 

accordingly. If children lack the language skill to attribute accurate meaning to a social situation, 

they are more likely to act inappropriately. For instance, in a conflict with a peer, a child may 

misinterpret the intentions of their peer as being hostile as opposed to friendly or impartial and 

react accordingly. This may help to explain the research that shows children with epilepsy have 

difficulty resolving social conflict (Bailey & Im-Bolter, 2019) and demonstrate more aggressive 

behaviour than their peers (Rantanen et al., 2012).   

 Our data is somewhat consistent with research that has established a link between 
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structural language and ToM. We find that syntactic language is associated with ToM in the 

group of children with epilepsy, but not the control group. This finding relative the epilepsy 

group is not unexpected given that we use language to attribute meaning to social information, 

especially when trying to consider the mental state of other individuals. Given the association 

between language and ToM, it is not surprising that children with epilepsy demonstrate deficits in 

both these domains. What is not clear however, is if language competence solely accounts for the 

ToM deficit in children with epilepsy. Our findings with respect to group differences suggest that 

language competence accounts for the ToM deficit in children with epilepsy. Specifically, we 

found that differences in ToM between the group with epilepsy and without epilepsy did not 

persist when we controlled for language. These findings are consistent with research comparing 

ToM in children with autism and children with specific language impairment to typically 

developing children whereby language was shown to be related to ToM performance as opposed 

to group membership (Durrleman, Burnel, & Reboul, 2017). The importance of semantic versus 

syntactic language to ToM is equivocal, with some research suggesting semantic language is 

more highly correlated with ToM (Ruffman et al., 2003), and other research suggesting syntax is 

more important (Astington & Jenkins, 1999). Recent research comparing ToM in 7 and 8 year 

olds versus 11 and 12 year olds suggests the relation between language and ToM changes with 

age as children move beyond the preschool years (Im-Bolter et al., 2016). We find that syntax but 

not semantic language is correlated with ToM in the group of children with epilepsy whose mean 

age is 10 years.  Our sample size is quite small and as a result, we are unable to separate children 

into smaller age groups to examine the potential changes in the relation between ToM and 

language over development.  The difference in our findings compared to the small literature that 

is presently available could be explained by the large age range in our EP and TD groups and the 

lack of power to detect significant associations. Although not significant, our correlation values 
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for semantic language and ToM in the EP group (.44) and for semantic and syntactic language 

with ToM in the TD group (.28 and .29, respectfully) were similar to those reported by Im-Bolter 

et al. (2016) in a large group of 7-8 and 11-12 year old children with typical development (n = 

216, n =226, respectively). This highlights a need for further research in the area of language and 

ToM in a larger sample of children with epilepsy with a focused age range to confirm the 

consistency of our findings with research in the area of ToM in atypical populations. 

Previous research has shown that other processes, like IQ and executive function, are also 

shown to be associated with ToM (Baker et al., 2014; Im-Bolter et al., 2016). Research studies 

often report low IQ scores (Kernan et al., 2012; Rantanen et al., 2009) and poor executive 

function (Kernan et al., 2012) in children with epilepsy. Our results suggest that nonverbal 

intelligence was not associated with ToM for the children included in this study and other 

research by Stewart and colleagues (2019) also indicates that verbal intelligence does not account 

for impaired ToM in children with epilepsy. Im-Bolter et al. (2016) reported that younger 

children (7 to 8 years) use more cognitive resources for ToM compared to older children (11 to 

12 years) and concluded that cognitive demands for ToM differ with experience and 

development.  The children with epilepsy included in the current study were 10 years old on 

average and may be relying on syntactic language, as well as other cognitive processes that we 

did not assess, for ToM. However, our data cannot speak to this explanation as we did not 

consider the role of other cognitive processes (such as executive function) nor is our participant 

pool large enough to consider age related differences for either the EP or TD group to compare 

with Im-Bolter et al.’s findings. Research that considers the interaction of other cognitive 

processes with language for ToM in children with epilepsy is needed.  

Our findings have a number of practical implications. As evidenced here, children with 

epilepsy are at risk for impaired language and ToM. Both of these are key for social 
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communication, interpersonal relations, and academic success. We propose that children with 

epilepsy should be assessed for language competence and ToM so that interventions can be 

implemented to promote social competence and academic success. Many studies establish the 

efficacy of intervention programs that improve ToM (see Kloo & Perner, 2008 for review). We 

believe that children with epilepsy would benefit greatly from these programs. 

We acknowledge that our findings are limited in that our sample of children with epilepsy 

is small and have been identified by parent reports only. Our small sample size prevents us from 

assessing how seizure variables (e.g., age of onset, seizure frequency) may impact both language 

and ToM in children with epilepsy. However, the current study still provides important 

preliminary information that emphasizes a critical need for research in the area of language and 

ToM in children with epilepsy.  

Conclusion 

The current study indicates that school-aged children with epilepsy have worse semantic 

and syntactic language and ToM compared to their peers without epilepsy. Children with 

epilepsy are just as likely to misinterpret the intentions of other individuals during a social 

interaction or notice physical elements of the social situation as they are to correctly interpret the 

mental intentions of others involved. These findings have important implications for our 

understanding of the social competence of children with epilepsy. Assessment and intervention 

for both language and ToM in children with epilepsy seems critical and could serve to advance 

their ability to interpret social information in an appropriate manner thereby improving the 

overall quality of their interpersonal relationships. 
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Table 5.1: Group differences for age, SES, estimated nonverbal IQ, and language measures 

 

 EP Group 

n = 10 

TD Group 

n = 20 

t 

(df = 29) 

p d 

   

 M S.D. M S.D.    

 N N    

Boys (%) 7 (70 %) 11 (55 %)    

Age (months) 119.10 28.02 120.60 24.95 -.15 .88 .06 

     Range (82 – 152) (85 – 152) 

 

   

SES   47.18   9.06   52.83 11.42 -1.36 .18 .51 

Estimated Nonverbal IQ   89.70 13.71   94.90   8.10  -1.31 .20 .53 

Semantic Language   84.70 23.19 105.08 9.31 -2.69 .02 1.39 

Syntactic Language 

Happé: Control (% correct) 

Happé: Total Score 

  82.45 

  77.14 

    8.10 

18.44 

19.45 

  3.61 

100.00 

  84.29 

  12.65 

  8.48 

15.09 

  2.60 

-3.61 

-1.11 

-3.96 

.001 

.28 

.000 

1.44 

.44 

1.59 

Note: SES = Socioeconomic Status; Estimated nonverbal IQ and semantic and syntactic language 

scores are scaled scores. 
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Table 5.2: Bivariate correlations for age, SES, nonverbal IQ, language, and ToM for children 

with epilepsy (above the diagonal; N = 10) and for children with typical development (below the 

diagonal, N = 20). 

 

 1 2 3 4 5 6 

1) Age  -.006 -

.21** 

-.24* .23* .42** 

2) SES .26*  .42** .58* .48* .33** 

3) Nonverbal IQ -.22* .21  .59* .41* .42** 

4) Semantic Language .04* .21 .73**   .76* .44**     

5) Syntactic Language .13* .22 .25** .34*  .79** 

6) Happé: Total .47* -.12 .10** .28* .29 *  

 

Note: SES = Socioeconomic Status 

*p < .05; **p < .01 
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Figure 5.1: Proportion of responses for the Happé Strange Stories 
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Chapter 6: Language and Self-Other Differentiation in Childhood Epilepsy:  A 
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Abstract 

 

Objectives: Parent and teacher reports indicate that children with epilepsy exhibit social 

cognitive problems, but little is known about their performance on behavioural tasks that measure 

social cognition. The present study builds on recent research that suggests that children with 

epilepsy have impaired ability to differentiate between the self and other perspective. Children 

with epilepsy also are more likely to have impaired language, which has an important association 

with self-other differentiation. Methods: We examined language and self-other differentiation 

during social problem solving in school-aged children with epilepsy (n = 6; mean age = 9.81 

years), with language problems (n = 14; mean age = 9.84 years), and with typical development (n 

= 15; mean age = 9.93 years).  Results: The children with epilepsy in this study presented with 

deficits in language and self-other differentiation during social problem solving. Conclusion: 

Language problems in children with epilepsy may compromise their ability to resolve social 

problems in an age-appropriate manner. The findings highlight the need for research investigating 

language and self-other differentiation during social problem solving in children with epilepsy. 

 

Keywords: social problem solving; epilepsy; language; social cognition; self-other 

differentiation 
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Introduction 

 

Although research is limited, a handful of studies suggest that childhood epilepsy is 

associated with impaired social cognition (the ability to navigate and interpret social information 

in order to resolve social problems; Hamiwka, Hamiwka, Sherman, & Wirrell, 2011). Research to 

date focuses on measures of social competence (i.e., behavioural manifestations of social 

cognition that can be observed and reported on by others), which are moderately correlated with 

social cognition (Yeates, Schultz, & Selman, 1991). There is ample evidence that indicates 

children with epilepsy present with poorer social competence compared to typically developing 

children (Caplan et al., 2009; Hamiwka et al., 2011). These studies show that children with 

epilepsy demonstrate social competence that is more like younger children than their same aged 

peers and have higher rates of negative temperament (e.g., are argumentative; Caplan et al., 2009; 

Hamwika et al., 2011). Moreover, children with epilepsy are at least five times more likely to 

have social competence scores that are within the clinical range compared to children without 

epilepsy (Caplan et al., 2009). These studies are highly dependent on parent reports of social 

behaviour. Yet parent reports may reflect parental stress, poor mental health, family or other 

environmental factors that impact parental perspectives of their child and child’s diagnosis 

(Caplan, 2017).  Very little research has assessed the social cognitive processes underlying 

parental reports of social behaviour (i.e., social cognition), particularly social problem solving.  

Social problem solving is comprised of four distinct aspects: 1) identifying the problem 

and the emotions felt by each party involved in the conflict (problem identification), 2) formation 

of potential strategies that could be used to resolve the problem (strategy generation), 3) 

evaluation of strategies and selection of the most appropriate one to put into action (strategy 

evaluation), and 4) consideration of the degree to which the problem has been resolved to the 
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satisfaction of both parties (solution evaluation); Selman, Beardslee, Schultz, Krupa, & 

Podorefsky, 1986; Yeates et al., 2004). For each aspect, children go through progressive stages in 

their ability to differentiate and coordinate the self-perspective with the other perspective or self-

other differentiation (Schultz, Yeates, & Selman, 1989; Selman et al., 1986). 

Research in the area of self-other differentiation primarily focuses on theory of mind (the 

ability to infer the thoughts, feelings, and intentions of others) and tends to distinguish self-other 

differentiation as being comprised of two major developmental milestones; 1) first order theory 

of mind; understanding that other individuals can hold false beliefs about the world and act upon 

them (typically occurring at about age 4-5) and 2) second order theory of mind; understanding 

that an individual can think about the mental states of others (Miller 2009; Perner & Wimmer, 

1985). Brizio, Gabbatore, Tirassa, and Bosco (2015) note that the tasks used in the theory of 

mind literature provide insight into how children represent the mental states of others but fail to 

describe how theory of mind is used to navigate social situations and how social cognitive 

processes like theory of mind continue to develop throughout adolescence. Selman’s (1980) 

model of self-other differentiation addresses these concerns with the current state of the literature.  

Selman (1980) describes self-other differentiation as the development of an understanding 

and coordination of the thoughts and intentions of the self and other that progresses via a series of 

qualitatively distinct stages from preschool to adolescence. During the first (undifferentiated) 

stage children are unable to differentiate between physical (behavior) and mental (thoughts, 

intentions, and feelings) elements or between intentional and unintentional behaviour, nor 

recognize perspectives other than their own.  In the second stage children demonstrate 

differentiated and subjective perspective taking (unilateral); they can distinguish between the 

physical and the mental. Although children recognize that each individual has their own thoughts, 

feelings, and intentions, they only consider one perspective. This changes in the next stage, when 
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children are able to consider a second person perspective (reciprocal) and understand how the 

other may think or feel in a situation. At the highest level of self-other differentiation, there is a 

focus on the future relationship and children demonstrate third person (i.e., bystander viewpoint) 

and mutual perspective taking (collaborative). Thus, children consider and coordinate the social 

perspectives of the self and other. Self-other differentiation is particularly important in the 

context of a social conflict as children navigate through the different aspects of social problem 

solving.  

D'Zurilla et al. (2004) argued that the different aspects of social problem solving draw on 

different skill sets. For instance, the process of identifying a problem involves fact gathering and 

goal setting, whereas implementing a strategy involves keeping in mind and comparing a number 

of potential strategies and the consequences associated with each. Since some skills develop 

earlier than others, it makes sense that children might show better self-other differentiation for 

some aspects of social problem solving compared to others. Yet researchers tend to consider self-

other differentiation for overall social problem solving ability rather than differences in self-other 

differentiation amongst the four aspects of social problem solving (e.g., Adalbjarnarottir, 1995; 

Burack et al., 2006). Although statistical comparisons have not been made, means reported in the 

current literature suggest that children may demonstrate the lowest level of self-other 

differentiation during solution evaluation and the highest level for strategy generation (e.g., 

Cohen et al., 1998). 

There is also a lack of published research that has considered self-other differentiation 

during social problem solving in children with epilepsy. There is some evidence that children (Li 

et al., 2013; Lunn, Lewis, & Sherlock, 2015) and adults (Giovagnoli, Parente, Villani, 

Franceschetti, & Spreafico, 2013) with epilepsy have impaired theory of mind. Recent research 

by Lunn et al. (2015) shows that children between the ages of 6 and 16 diagnosed with epilepsy 
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have difficulty understanding mental states when compared to a younger group of children 

without epilepsy. Lew et al. (2015) found that children with epilepsy had worse theory of mind 

compared to their peers even after controlling for age and intelligence (a variable shown to be 

associated with social cognition; Caplan, 2017). Although the theory of mind literature indicates 

that children with epilepsy appear to have impaired self-other differentiation it does not address 

the application of this skill within a social problem solving context in this population, nor explain 

the shift from subjective and differentiated perspective taking to mutual perspective taking. 

Various studies suggest an association between language and self-other differentiation 

during social problem solving (Im-Bolter, Cohen, & Farnia, 2013). Children with compromised 

structural language ability (comprised of semantic and syntactic language) show poor self-other 

differentiation and difficulty coming up with appropriate solutions for hypothetical social 

problems (Im-Bolter et al., 2013). Semantic language is our understanding of the meaning and 

properties of words whereas syntactic language encompasses the rules for the formation of 

grammatically correct sentences. Semantic language allows for the mental representation of 

viewpoints or emotions (e.g., Randy is frustrated with Tom) while syntactic language supports 

the ability to track changing viewpoints (e.g., “Randy wants to work on the project, but Tom 

wants to play softball first”) during social problem solving (Zadeh, Im-Bolter, & Cohen, 2007). 

Certainly, a number of studies establish the importance of semantic and syntactic language for 

forming and tracking the mental intentions and emotions of others (e.g., Astington & Jenkins, 

1999; Im-Bolter et al, 2013; Zadeh et al., 2007). Studies that include measures of syntactic 

language report higher correlations between language and self-other differentiation (Zadeh et al., 

2007) than studies that include both semantic and syntactic language (Im-Bolter et al., 2013). The 

association between self-other differentiation and language is particularly relevant when we 

consider social cognitive skills in children with epilepsy since there is evidence that children with 
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epilepsy have worse semantic and syntactic language compared to their same aged peers (Bailey 

& Im-Bolter, 2020). Hence, we would expect that children with epilepsy, who are more likely to 

have impaired language, are at greater risk for having deficits in self-other differentiation. 

Research shows an association between parent reports of language ability and mental state 

understanding in children between the ages of 8 and 16 (see Caplan 2017, for review). However, 

scant research to date has used behavioural measures of language to examine the association 

between language and self-other differentiation. This is a significant gap when we consider that 

deficits in self-other differentiation are likely to have a negative impact on how children with 

epilepsy interact with their peers, which may affect both the quantity and quality of their 

friendships. A greater number of friendships (Ueno, 2005) and peer relationships characterized 

by acceptance and support are shown to be associated with fewer symptoms of psychopathology 

(Festa & Ginsburg, 2011). 

The current study represents a preliminary investigation of the association between self-

other differentiation during each of the four aspects of social problem solving and language in 

school-aged children diagnosed with epilepsy compared to children with and without language 

problems. We anticipated that children with epilepsy would demonstrate poorer language and 

self-other differentiation than their same aged peers. Thus, we also included a group of children 

with language problems to ascertain whether differences in self-differentiation could be fully 

explained by language differences or was specific to the diagnosis of epilepsy. We hypothesized 

that children with epilepsy would demonstrate semantic and syntactic language competence, as 

well as self-other differentiation during social problem solving, comparable to children with 

language problems and that both these groups would score lower on tasks measuring these skills 

than their typically developing peers. Lastly, we investigated how self-other differentiation would 

differ across the four aspects of social problem solving and predicted that children would 
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demonstrate the highest level of self-other differentiation for strategy generation and the lowest 

for solution evaluation. 

Method 

Participants. Participants were children between the ages of 6 and 12 assigned to one of 

three groups: 1) 6 children with epilepsy (EP; 4 boys; Mage = 9.81 years, SD = 2.23 years), 2) 14 

children with language problems (LP; 9 boys; Mage = 9.84, SD = 2.23 years), and 3) 15 children 

with typical development (TD; 8 boys; Mage = 9.93 years, SD = 1.88 years). Children were 

included in the EP group if their parents reported a history of seizures. Children in the EP group 

were diagnosed with epilepsy between the ages of 3 and 9 (M = 6.17 years, SD = 2.40 years). 

The mean age of seizure onset was 3.33 years (SD = 3.07). All children had a history of 

generalized seizures (as reported by their parent) and were taking one or more anti-seizure 

medications. Individual characteristics are presented in Table 6.1. Children were included in the 

LP group if they had two or more language scores that were 1.5 standard deviations below the 

normative mean on the language tasks administered in the current study (a protocol based on 

other studies investigating children with language problems; e.g., Cohen, Barwick, Horodezky, 

Vallance, & Im, 1998; Cohen, Davine, Horodesky, Lipsett, & Isaacson., 1993; Im-Bolter, 

Johnson, & Pascual-Leone, 2006; Im-Bolter et al., 2016). Children in the TD group had no 

known language, learning, or behaviour problems according to school reports. All children 

included in the study were English speaking, with nonverbal IQ within the average range (i.e., 

between 80 and 129). 

Procedure. This study was approved by the Trent University Research Ethics Board. 

Children were recruited as part of a larger study investigating the relation between language and 

literacy. Children in the EP group were recruited via community organizations advocating for 

individuals with epilepsy and posters in local community buildings (e.g., libraries). Parents 
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(typically the mother) in EP group initiated contact via email indicating interest in participating in 

the study. Parents were then sent an information letter/consent form package and an appointment 

was made for the parent and child to come to the research lab for testing upon receipt of the 

consent form. Verbal assent was obtained from all children before testing began. Mothers were 

interviewed in a separate room while the child completed individualized testing in a second room. 

Information gathered from the interview included the child’s diagnosis (e.g., age, type), time of 

last seizure, frequency and description of seizures, and medication. All parents who indicated 

interest and set up an appointment were included in the study. 

Children in the LP and TD groups were recruited from schools in the same areas as the 

children in the EP group. Classroom teachers distributed information letters/consent forms to all 

children within the classroom. All children who returned consent forms with parental permission 

to take part in the research were included in the larger study, which took place at their respective 

school. Verbal assent was obtained from all child participants before any testing was conducted. 

Children in the LP and TD groups were tested individually in multiple sessions in a quiet room 

designated for testing within the school during regular school hours. All children were 

administered tests measuring nonverbal IQ, language, self-other differentiation during social 

problem solving, and additional measures not included in the current paper, with breaks provided 

as needed. 

A smaller sample of children in the LP and TD groups were roughly matched to the EP 

group for age (within 6 months), gender, and nonverbal IQ (within a standard score of 10). A 

maximum of three children were selected for each child in the LP and TD groups.  

Measures. 

 Estimated nonverbal intelligence. The Matrix Reasoning subtest of the Wechsler 

Abbreviated Scale of Intelligence (WASI) was used to provide an estimate of nonverbal 
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intelligence (Wechsler, 1999). The Matrix Reasoning subtest consists of a set of 35 incomplete 

patterns. The child is required to select a pattern piece that completes the pattern from a set of 5 

options. This subtest provides a standardized scaled score. Consistent with past research (e.g., 

Im-Bolter et al., 2016), a prorated nonverbal intelligence score was calculated using the 

standardized scaled score from the matrix reasoning subtest.  Socioeconomic status. Parents 

provided occupation information on the permission form for both the father and mother. The 

Blishen Socioeconomic Index for Occupations in Canada was used as an indicator of 

socioeconomic status (SES; Blishen, Carroll, & Moore, 1981). The Blishen scale converts 

different occupations to a numerical score (e.g., 17.81 for newspaper carriers and vendors to 101 

for physicians and surgeons), which provides a classification of SES that takes into account 

income level and education. The mother’s and father’s occupations were both converted and the 

highest numerical score was used as an indicator of SES.  

 Language.  Expressive and receptive syntactic language was measured using the Clinical 

Evaluation Language Fundamentals-Fourth Edition-Formulated Sentences subtest (CELF-4-FS: 

Semel, Wiig, & Secord, 2003) and the Test for the Reception of Grammar-Second Edition 

(TROG-2: Bishop, 1982), respectively. For each of the 28 items of the CELF-4-FS the child is 

required to compose a grammatically correct sentence that includes a target word or phrase. The 

TROG-2 consists of 80 items each of which consists of four pictures. For each item the child is 

required to listen to a short sentence and then select the picture that visually represents the 

sentence. Each test provides a standardized scaled score. Similar to procedures used in other 

research, a composite syntactic language scaled score was calculated as the mean of the 

standardized scaled scores (based on a normative mean of 100) from the two tests (Im-Bolter et 

al., 2016).  A syntactic language z score was also calculated using the normative mean. Higher 

scores indicate better syntactic language.  
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 Expressive and receptive semantic language ability was measured using the Expressive 

Vocabulary Test-Second Edition (EVT-2: Williams, 2007) and the Peabody Picture Vocabulary 

Test-Fourth Edition (PPVT-4: Dunn & Dunn, 2007), respectively. The PPVT-4 is comprised of a 

total of 228 items. Each item consists of a set of four pictures. The child is asked to indicate 

which one best represents a stimulus word that is provided orally. For the EVT-2, the child is 

provided a picture prompt and asked a question that requires the child to provide either a label for 

the picture or a word that is a synonym of a stimulus word and corresponds with the picture 

prompt. Each test provides a standardized scaled score. Similar to procedures used in other 

research, a composite semantic language scaled score was calculated as the mean of the 

standardized scaled scores (based on a normative mean of 100) from the two semantic tests (e.g., 

Im-Bolter et al., 2016). A semantic language z score was also calculated using the normative 

mean. Higher scores indicate better semantic language. 

 Overall language ability considered both syntactic and semantic ability. An overall 

language ability z score was computed as the average of the language z scores, which were 

calculated above. Higher scores indicate better overall language. 

 Self-other differentiation during social problem solving. Self-other differentiation during 

social problem solving was measured using a social problem solving vignette from the 

Interpersonal Negotiation Strategies (INS) interview (Schultz, et al., 1989). The INS interview 

has not only been shown to be an effective measure for children and adolescents within a wide 

age range and varying language ability (e.g., 6 to 14 years; Adalbjarnardottir, 1995; Cohen et al., 

1998) but has also been used in research with individuals with language impairments (e.g., Im-

Bolter et al., 2013).  Administration of the INS interview followed a standard interview protocol 

provided in the manual (e.g., nonleading prompts such as “Can you tell me more?” or repeating 

of the child’s response). A text copy of the vignette (depicting a social problem between two 
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friends) was placed in front of the child and read. The text was left in front of the child while the 

examiner read the text and asked a series of 8 questions designed to assess the four aspects of 

social problem solving: 1) problem identification, 2) strategy generation, 3) strategy evaluation, 

and 4) solution evaluation. Interviews were audio recorded, transcribed verbatim, and double 

checked for accuracy. A standard coding manual was used to assign a score of 0 to 3 to reflect the 

four stages of self-other differentiation (0: undifferentiated, 1: unilateral, 2: reciprocal, 3: 

collaborative) for each question; higher scores indicating better self-other differentiation.  A 

sample of INS interview transcripts not used in the current study were scored until inter-rater 

reliability reached at least 80% agreement for each question prior to scoring of the current study 

data (kappa coefficients ranged from .97 to 1.00 for the 8 questions, all p < .0001). Fixed interval 

checks were completed on 20% of the interviews to maintain reliability with disagreements being 

resolved through discussion. All inter-rater reliability and coding was completed by a research 

assistant and the first author. Disagreements were discussed with the second author until a 

consensus was reached. 

Data Analyses 

 Preliminary analysis was conducted to assess key demographic variables (age, SES) and 

nonverbal IQ. Analysis of variance was used to address the research hypotheses. The assumption 

of homogeneity of variance was met for all variables, with the exception of syntax and overall 

language. Bivariate correlations were used to assess relations between the key variables in the 

study. 

Results 

One way analysis of variance (ANOVA) indicated there were no group differences for 

age, SES, or nonverbal IQ and that the EP and LP groups performed at comparable levels on the 

language measures.  Both groups had significantly lower scores for semantic and syntactic 
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language than the TD group (see Table 6.2 and Figure 6.1). Levene’s test indicated unequal 

variance for syntax (F = 5.74, p = .007), and overall language (F = 5.74, p = .009) so degrees of 

freedom were adjusted from 34 to 32. 

A 3 (group) x 4 (INS aspect) ANOVA with repeated measures on the second factor 

indicated a main effect for group (F (2, 32) = 6.72, p = .004, ηρ² = .30) and aspect (F (3, 96) = 

14.54, p = .000, ηρ² = .31). The interaction was also significant (F (6, 96) = 2.63, p = .021, ηρ² = 

.14). The EP group demonstrated lower level self-other differentiation for problem identification 

and strategy generation than the LP and TD groups who did not differ from each other. There 

were no significant differences in self-other differentiation between any of the groups for strategy 

evaluation and solution evaluation. The LP group performed more poorly (M = .77) on solution 

evaluation than the EP (M = 1.00) and TD groups (M = 1.02). However, this difference was not 

found to be significant, likely due to the small sample size. See Table 6.2 for means and standard 

deviations for each of the four aspects of the INS. 

Within group comparisons showed that the EP group demonstrated the same self-other 

differentiation level for each of the four aspects of social problem solving (F (3, 15) = .114, p = 

.951, ηρ² = .02).  However, there were within group differences for both the LP (F (3, 39) = 

19.82, p = .000, ηρ² = .60). and the TD group (F (3, 42) = 11.28, p = .000, ηρ² = .45).  Both the 

LP and TD group showed a higher level of self-other differentiation for strategy generation (M = 

1.83, SD = .34; M = 1.76, SD = .33, respectively) compared to strategy evaluation (M = 1.36, SD 

= .36; M = 1.37, SD = .44, respectively) and solution evaluation (M = .77, SD = .42; M = 1.02, 

SD = .55, respectively). In the LP group, children showed less maturity for solution evaluation 

compared to all other aspects of social problem solving, whereas the TD group showed less 

maturity for solution evaluation than for problem identification (M = 1.65, SD = .23) and strategy 

generation only (see Figure 6.1).  
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Pearson product-moment correlation coefficients were used to assess the relation between 

age, nonverbal IQ, semantic and syntactic language, and INS variables (see Table 6.3). Age was 

positively correlated with strategy evaluation and overall INS score. Nonverbal IQ was positively 

associated with semantic language and problem identification. Both semantic and syntactic 

language were positively correlated with strategy evaluation and overall INS score and syntactic 

language was positively correlated with solution evaluation.  

Discussion 

 

The current study represents a preliminary investigation of the association between 

language and self-other differentiation during social problem solving in school-aged children 

diagnosed with epilepsy compared to children with and without language problems. As 

hypothesized, we found that children with epilepsy demonstrate language skill comparable to 

children with language problems. Our hypothesis that self-other differentiation would differ 

across the four aspects of social problem solving was partially supported. Self-other 

differentiation differed across the four aspects of social problem solving for children with 

language problems and the control group, but there were no differences for children with 

epilepsy. Moreover, children with epilepsy in the present study showed a lower level of self-other 

differentiation for some, but not all, aspects of social problem solving compared to children with 

and without language problems. 

The children with epilepsy included in the current study had semantic and syntactic 

language scores similar to children with language problems and lower than children with typical 

development, which is consistent with past research (Caplan et al., 2009). It should be noted that 

the children with epilepsy in the current study showed great variability in their semantic and 

syntactic language scores, unlike the comparison group of children with language problems 
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whose language profiles were quite flat.  Our sample of children with epilepsy were 

heterogeneous with respect to their epilepsy (e.g., seizure frequency, age of onset) and it is 

possible that the diverse nature of this group contributed to the variability in language scores. 

Hermann et al. (2008) propose that different cognitive processes (including language) may not 

always be associated with specific epilepsy syndromes, but rather general factors such as 

neurophysiological differences (e.g., subcortical gray matter volume), early developmental 

history, and age of onset of epilepsy were more important. It may be beneficial to consider the 

relation between these factors and different aspects of language competence (i.e., semantic and 

syntactic).  

Our data suggest that there are differences in self-other differentiation across the four 

aspects of social problem solving for children with language problems and typically developing 

children.  These children showed the highest level of self-other differentiation for strategy 

generation and the lowest level for solution evaluation. In comparison, children with epilepsy, 

showed a lower level and flatter profile in self-other differentiation for all four aspects of social 

problem solving. Children with epilepsy demonstrate less developed self-other differentiation 

when identifying the nature of a social problem and considering potential solutions to resolve this 

conflict compared to children with and without language problems. Past research indicates that 

children with and without language impairment actually show the highest level of self-other 

differentiation for these two aspects of social problem solving (Cohen et al., 1998). 

Developmentally, self-other differentiation for problem identification and strategy generation 

appears to occur early in development as children as young as 8 show self-other differentiation 

comparable to 11 year olds for these two aspects of social problem solving (Adalbjarnardottir, 

1995). Yet the children with epilepsy in our study did not show age appropriate levels of self-

other differentiation in these earlier developing aspects of social problem solving. Further 
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investigation is needed to ascertain if children with epilepsy have a developmental delay in self-

other differentiation that impacts their ability to resolve social problems.   

In the present study, children with language problems showed self-other differentiation 

that was not significantly different compared to their typically developing peers. This is 

unexpected given other research that shows children with language impairments have impaired 

self-other differentiation (Cohen et al, 1998). Although not significant, it is notable that the 

children with language problems in the present study showed poorer performance on solution 

evaluation compared to the other two groups. It is possible that we lacked the power to detect a 

significant difference on this aspect of social problem solving due to the small sample size of the 

epilepsy and language problem groups and the extreme variability in language competence in the 

epilepsy but not the language problem group. Our correlational analyses did suggest an 

association between both semantic and syntactic language with self-other differentiation. This 

makes sense when we consider that we use language to attribute meaning to social information, 

especially when trying to interpret and integrate the perspectives of the self and other.  

There is clearly a need for research that investigates social problem solving and language 

in children with epilepsy. Our preliminary results are inconclusive regarding the role of different 

components of language for social problem solving. Different components of language may be 

associated with different aspects of social problem solving. Although semantic and syntactic 

language skills were correlated with strategy evaluation, the correlation between semantic 

language and solution evaluation approached significance. As such, research investigating the 

separate roles of syntax and semantic language is still needed. It is possible that the lack of a 

significant association between semantic language and solution evaluation in the current study is 

due to the small sample size. Another explanation is that more developed self-other 

differentiation for this aspect of social problem solving may be dependent on advances in 
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semantic language that none of the children (with or without epilepsy) in the current study have 

yet achieved. Recent research in theory of mind suggests a differential role for semantic versus 

syntactic language with increasing proficiency in self-other differentiation (Im-Bolter et al., 

2016). Although semantic and syntactic language are highly correlated, past research and clinical 

assessment of language demonstrate that these two components are distinct (e.g., Astington & 

Jenkins, 1999; Cohen et al., 1993, 1998; Im-Bolter et al., 2013; Milligan, Astington, & Dack, 

2007; Ruffman, Slade, Rowlandson, Rumsey, & Garnham, 2002; Spanoudis, 2016).  As such, 

further research with a larger sample of children is needed to determine if there are different roles 

for semantic and syntactic language for each aspect of social problem solving. For instance, said 

research could consider that solution evaluation is a challenging aspect of social problem solving. 

Syntactic language likely assists in keeping track of the separate perspectives of the self and other 

(Im-Bolter, Agostino, & Owens-Jaffray, 2016), which helps in differentiating differing goals and 

needs during social problem solving.  

Although our correlational findings indicated an association between language and self-

other differentiation, there are likely other processes important for self-other differentiation. The 

children with epilepsy included in the current study showed poorer performance than the 

language problem group with respect to identifying the problem and coming up with potential 

strategies for solving a social problem. Clearly, there is something unique about the epilepsy 

group that accounts for this difference. Research indicates that children with language 

impairment show poor executive control compared to their peers, but comparable cognitive 

flexibility (Im-Bolter et al., 2006). In contrast, children with epilepsy show poor executive 

function (Hermann et al., 2008) and poor cognitive flexibility compared to their peers (D’Agati, 

Cerminara, Casarelli, Ptizianti, & Curatolo, 2012). It is likely that different executive processes 

are involved in self-other differentiation and it would be important to assess whether or not 
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children with epilepsy have executive processing limitations that impact this ability. This could 

account for the similarities in language skill and differences in self-other differentiation that we 

found in the children with epilepsy compared to the children with language problems in the 

current study. 

Limitations and Future Directions 

We acknowledge that the current study includes a small group of children with epilepsy 

who have been identified by parent reports only (i.e., diagnosis was not confirmed by a 

neurologist). The small sample size also prevents us from assessing how seizure variables (e.g., 

age of onset, seizure frequency) may impact both language and self-other differentiation during 

social problem solving in children with epilepsy. Moreover, all of the children in the present 

study had a history of generalized seizures. Thus, the current study is not informative with 

respect to language and self-other differentiation in focal epilepsies.  However, the current study 

provides evidence of deficits in language and self-other differentiation in children with epilepsy. 

Although preliminary, these findings emphasize a critical need for research examining language 

and self-other differentiation during social problem solving in children with epilepsy. 
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Table 6.1: Individual characteristics of the epilepsy group 

 

Child Age of 

Onset 

Age of 

Diagnosis 

Age of 

Testing 

(months) 

Seizure type Seizure controlled 

(i.e., no seizures in 

past year) 

Antiseizure 

Medications 

1 3 years 3 years    82 Atonic Yes Valproic Acid 

2 Birth 3 years   94 Tonic clonic Yes Valproic Acid 

Zarontin  

3 9 years 9 years  110  Myoclonic No Valproic Acid 

4 6 years 7 years  132 Tonic clonic No Lamotrigine 

       

5 2 years  7 years  143 Tonic clonic No Keppra 

Lamotrigine 

6 1 year  8 years  151  Tonic clonic No Valproic Acid 
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Table 6.2: Group differences for age, SES, estimated nonverbal IQ, language, and self-other 

differentiation during social problem solving 

 EP (n = 6) LP (n = 14) TD (n = 15)   

 M      SD M    SD M   SD         F p 

 

Age 

SES 

 

9.81 

 

46.58 

 

2.23 

 

9.32 

 

9.84 

 

41.41 

 

2.23 

 

11.91 

 

9.93 

 

52.39 

 

1.88 

 

11.98 

 

.01 

 

3.27 

 

.99 

 

.05 

Estimated    

Nonverbal IQ 

 

96.50 10.37 96.51 11.19 96.87 7.75 .01 .99 

Semantic  

Language 

 

92.17a 16.27 89.00a 5.16 107.13b 9.31 15.37 .0001 

Syntactic  

Language 

86.50a 20.89 78.64a 4.91 100.47b 9.08 14.27 .0001 

INS: Problem 

Identification 

 

1.00a .42 1.61b .40 1.65b .23 8.60 .001 

INS: Strategy 

Generation 

1.08a     .66 1.83b .34 1.76b .33 7.85 .002 

 

INS: Strategy 

Evaluation 

.94 .56 1.36 .36 1.37 .44 2.30 .117 

 

INS: Solution 

Evaluation 

1.00 .55 .77 .42 1.02 .55 1.00 .378 

 

Note: SES = Socioeconomic Status; Estimated nonverbal IQ and semantic and syntactic language scores are 

standardized scaled scores; INS = Interpersonal Negotiation Strategies Interview. Different alphabetic superscripts 

indicate significant differences between groups. 
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Table 6.3: Bivariate correlations between age, nonverbal IQ, language, and self-other 

differentiation during social problem solving (n = 35) 

 2 3 4 5 6 7 8 9 

1. Age .00** -.11** .10** .26** .05** .40** .21** .35** 

2. Nonverbal IQ --- .34** .27** .38** .03** .18** .06** .23** 

3. Semantic Language  --- .83** .24** .26** .35** .33** .47** 

4. Syntactic Language   --- .19** .28** .37** .42** .50** 

5. INS: Problem Identification    --- .42** .26** .05** .64** 

6. INS: Strategy Generation     --- .63** -.10** .75** 

7. INS: Strategy Evaluation      --- .09** .76** 

8. INS: Solution Evaluation       --- .44** 

9. INS: Overall Score        --- 

 

Note: Estimated nonverbal IQ and semantic and syntactic language scores are scaled scores; INS = Interpersonal 

Negotiation Strategies  

* p < .05, ** p < .0001 
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Figure 6.1: Group differences in language and self-other differentiation during each aspect of 

social problem solving 

Note: Z scores for self-other differentiation for each aspect of social problem solving were calculated using data 

aggregated from the same age group from the larger study (n = 223). 
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Chapter 7: Discussion 

The two main goals of this dissertation were to examine language in children with 

epilepsy and to determine its association with social cognitive processes in this population. This 

was accomplished with four studies: two reviews and two empirical investigations.  The first 

review of the pediatric epilepsy literature provided valuable insight regarding issues of language 

measurement, lack of specificity with respect to epilepsy variables (e.g., etiology, seizure 

classification, diagnosis), and inclusion of samples that span a broad age range.  The second 

review, which included a meta-analysis, provided effect sizes for language deficits in children 

with epilepsy and examined moderator variables such as choice of language assessment and 

epilepsy variables (e.g., etiology, seizure classification).  These reviews highlight methodological 

concerns within the current pediatric epilepsy literature that pose challenges for our 

understanding of differences in language for children with epilepsy compared to their peers in a 

developmentally meaningful way.  The two empirical investigations address some of the 

methodological concerns arising from the reviews and show important differences in social 

cognitive processes between children with epilepsy and children with typical development.  

Taken together, these four studies have important implications for research and clinical 

intervention for children with epilepsy.  

The systematic review presented in chapter 3 provided evidence of an imbalance of 

research when it comes to investigating language and pediatric epilepsy etiology, seizure 

classification, and syndromes.  Research to date has primarily focused on idiopathic seizures as 

opposed to symptomatic or cryptogenic seizures and only 13% of the research included in the 

review measured language in children presenting with generalized seizures.  Notably, most 

research includes heterogenous participant pools. This may be partially explained by 

improvements in research design as it evolves over time and epilepsy classification.  Clearer 
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descriptions and rationale for inclusionary criteria are the now the norm. Moreover, the definition 

and classification system for epilepsy has also evolved. Indeed, in the process of completing the 

work here, epilepsy classification has advanced. For example, classification now includes six 

etiological subgroups (structural, genetic, infectious, metabolic, immune, and unknown), 

whereby more than one subgroup can apply to a diagnosis (Auvin et al., 2018). The research 

reported on here did not benefit from practices proposed by the ILAE in 2017 to use common 

language for seizures and epilepsies. As such, most of the research included here included 

heterogenous samples where children present with any seizure type. Few studies examined 

language in children with specific epilepsy syndromes.  Those that did were primarily concerned 

with BECTS (the most common syndrome in childhood) and childhood absence epilepsy, but 

more than half of the published studies in the review included samples that did not distinguish 

between specific syndromes.  Similarly, some components of language (semantics and syntax) 

are studied more than others (phonology and morphology) and language is measured more often 

for some developmental periods compared to others.  There is no research to date that considers 

language in toddlers and preschoolers and 78% of the studies included samples of children from a 

wide age range.  This review also showed that although standardized tests were commonly used 

when assessing language in children with epilepsy, the measures were primarily executive 

function batteries as opposed to tests designed to assess language specifically.  Given the extent 

of the methodological concerns that this review highlighted, getting a comprehensive profile of 

the language strengths and weaknesses in children with epilepsy is challenging based on the 

current state of the literature. 

Chapter 4 provided some groundwork for understanding the language profiles in children 

with epilepsy while considering some (but not all) of the methodological concerns (e.g., 

developmental period and seizure type) noted above.  This systematic review and meta-analysis 
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of 13 studies compared different aspects of language in children with and without epilepsy, 

during middle-childhood based on seizure type, but were not screened for quality.  Ellis (2010) 

recommends that all studies should be included in a review to reduce reviewer bias and scientific 

censorship. He further explains that no study is fault free and that measurement error can be 

controlled for by giving greater weight to estimates to larger studies. As such all studies were 

included in the meta-analysis given that a “good meta-analysis is one that includes both good and 

bad research” (Ellis, 2010, 162). 

The results provided evidence for variability in comparisons between children with 

epilepsy and typically developing controls that is moderated by component of language being 

measured.  Specifically, children with epilepsy have worse semantic language and verbal fluency 

compared to their same age peers.  Although not significant, a large effect for phonology and 

core language suggests these two components of language may also be impaired in children with 

epilepsy.  An important conclusion drawn from this systematic review and meta-analysis is that 

children with epilepsy meet criteria for language impairments.  Interestingly, measures of 

phonemic or semantic fluency (as opposed to measures that combine both) acted as a moderator 

for differences in language between children with epilepsy and their same age peers.  Also of 

note is that the magnitude of differences was moderated by measurement type, suggesting that 

language should be measured using clinical tests that are specifically designed to assess language 

as opposed to measures that are designed to assess more global cognitive processes.  

Age of onset and seizure type were also analyzed as potential moderators for language 

differences in children with and without epilepsy.  Unfortunately, few conclusions could be 

drawn due to the paucity of research available for analysis.  Age of onset was rarely reported in 

the literature (only five studies did so) and the handful of studies that were available indicated no 

significant difference for effect size when comparing younger to later age of onset.  However, the 
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effect size for younger children was larger than for older children suggesting age of onset 

warrants further investigation.  Similarly, limited conclusions could be drawn from the moderator 

analysis specific to seizure type but it did provide evidence that core language and semantic 

language are particularly problematic for children with focal seizures, whereas verbal fluency is 

for particularly problematic for children with generalized seizures.  It should be noted that only 

two studies examined language in children with generalized seizures and verbal fluency was the 

only aspect of language measured in those two studies.  Thus, determining a profile of strengths 

and weaknesses associated with generalized seizures during the middle-childhood years was not 

possible.  

Language was considered again in Chapter 5, along with theory of mind (ToM) in 

children with a history of generalized seizures compared to their same aged peers.  Consistent 

with the results from the systematic review and meta-analysis described above, this study 

provides evidence that children with generalized seizures are at increased risk for language 

impairment.  It is also the first study published to date to consider semantic and syntactic 

language in children with generalized seizures and provides evidence these children have 

impairments in these two aspects of language.  The results of this study are also consistent with 

the large body of literature that shows structural language is related to ToM.  In addition, this 

study provides evidence that children with epilepsy have worse ToM compared to typically 

developing children.  Children with epilepsy appear more likely to misinterpret information or 

focus on the physical elements of a social interaction compared to their peers.  However, group 

differences in ToM did not persist when controlling for language, indicating language may be 

associated with the difficulties that children with epilepsy have with ToM.  The main conclusion 

drawn from this study is that language deficits appear to place children with epilepsy at increased 

risk for ToM problems.  A question that naturally arises is whether impaired language and social 
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perspective taking create problems for children with epilepsy when they are required to interpret 

and navigate social interactions like social conflict? 

Chapter 6 addresses this question and examines language and social perspective taking 

during social conflict (i.e., social problem solving) in three groups: children with epilepsy, 

children with language problems, and children with typical development.  The results show that 

semantics and syntax have different relations with self-other differentiation (i.e., social 

perspective taking or ToM) during different aspects of the social problem-solving process.  

Although both semantics and syntax are associated with strategy evaluation and overall social 

problem-solving ability, only syntax is associated with solution evaluation.  Consistent with the 

results from chapter 5, this study shows that children with generalized seizures have structural 

language skills that are comparable to children with language problems, and worse than their 

typically developing peers.  Additionally, children with epilepsy scored the lowest in terms of 

self-other differentiation during social problem solving compared to their peers with and without 

language problems for all aspects of social problem solving (i.e., problem identification, strategy 

generation, strategy evaluation, and problem resolution).  Although typically developing children 

show more consistent self-other differentiation for the easiest aspect of social problem solving 

(strategy generation), children with epilepsy show self-other differentiation that is below age 

expected levels for all aspects of social problem solving.  Their self-other differentiation for the 

two easiest aspects of social problem solving (strategy generation and problem identification) is 

worse than their peers with language problems despite comparable language ability.  These 

results point toward difficulties with social perspective taking during social problem solving that 

are not fully accounted for by the language difficulties evident in children with generalized 

seizures. These findings, alongside the findings reported in the other three studies included here, 

have important implications for future research, as well as clinical applications. 
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Future Directions 

The preceding chapters highlighted a number of methodological limitations in the 

research that investigates language in children with a primary diagnosis of epilepsy, which make 

it difficult to create a comprehensive language profile specific to syndrome, etiology, or seizure 

classification.  The heterogeneous nature of epilepsy points toward a need for researchers to 

carefully consider their criteria for study participation (e.g., etiology, seizure origin) when 

examining cognitive processes, especially language, in children with epilepsy.  In particular, 

there is a lack of research that investigates language in samples of children with generalized 

seizures.  In general, more research must be conducted that focuses on language in children with 

specific syndromes, with comparisons to better understand potential differences in the profiles of 

strengths and weakness in language associated with different syndromes.  Other etiological 

factors that should be considered as potential factors that might partially account for differences 

in cognitive processes include treatment type (e.g., type and number of seizure medications) and 

seizure frequency.  For instance, Toparimate, a commonly prescribed anti-seizure medication, is 

shown to have adverse side effects that include difficulties with concentration (Coppola et al., 

2008), anomia, and impaired verbal fluency (Ojemann et al., 2001).  Thus, it would be important 

to determine if the differences described in chapter 4 in verbal fluency for children with 

generalized seizures exist when they first present with seizures and if those differences persist 

after implementing treatment with anti-seizure medication.  Additionally, participant 

characteristics, that were not included here, but that could be worthwhile considerations as 

moderators for language differences could include handedness and bilingualism. A number of 

studies point toward language production tasks typically associated with the left hemisphere 

being attributed to the right hemisphere in individuals with neurological conditions like stroke or 

epilepsy (see Szaflarsk et al., 2012).  
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Another methodological limitation highlighted by the results of the two reviews is that 

previous research did not focus on specific developmental periods in their investigations of 

cognitive processes in children with epilepsy. Researchers investigating language in children with 

epilepsy rarely distinguish adolescence from middle childhood and as a result, participant pools 

often include children that span two or more developmental periods.  Research is needed that 

examines language ability for specific developmental periods and includes focused language 

measurement (i.e., specific to morphology, phonology, semantics, or syntax). This allows a 

comprehensive picture of when certain difficulties emerge so that we can implement preventative 

measures at the appropriate time.  

The research presented here also pointed toward the importance of considering effect 

sizes and confidence intervals when evaluating differences in cognitive functioning between 

clinical and non-clinical populations.  Many of the pooled effect sizes derived from the meta-

analysis in chapter 4 were not considered significant.  However, a more qualitative approach 

shows that focusing on significant p-values means missing critical differences in performance 

between children with and without epilepsy. For example, if only significant p-values were 

considered in chapter 4, this would have led to the conclusion that children with epilepsy have 

core language comparable to their peers when in fact, children with focal seizures have core 

language scores more than two standard deviations below that of their peers.  This is a significant 

observation as it indicates that these children require careful language assessments so that 

intervention can be implemented. 

In addition to effect size, it is important to also consider power when determining sample 

size.  Both studies 5 and 6 include a small sample of children with epilepsy (n = 6). As such, the 

result could be due to sampling error. Here the effect size for differences in theory of mind was 

greater than one. A total of 34 participants would be required for .80 power alpha set at .05. 



  

189 

 

Replicating findings relative to self-other differentiation in social problem solving would involve 

a larger sample (a total of 351) if we were to expect to find the same effect size for group 

differences.   

Similar to language, social perspective taking is rarely assessed in younger children 

presenting with epilepsy.  Research is needed that investigates this process in early childhood. 

The research presented in chapter 6 shows that, unlike their peers, children with epilepsy are not 

showing gains in perspective taking for the problem identification and strategy generation aspects 

of social problem solving during middle childhood.  It is not clear if these differences are specific 

to this age or whether they existed earlier in childhood and are an enduring lag in development.  

Nor is it clear whether this lag is due to familial context.  The inclusion of sibling controls would 

allow researchers to rule out shared family experiences in children with generalized seizures that 

may contribute to cognitive and social problems (see Hanson et al., 2017).  The lack of literature 

specific to adolescence suggests a clear direction for more research in this age group as well so 

that we can better understand age related differences in social perspective taking.  In particular, 

longitudinal research is needed to draw conclusions about the developmental pathway of social 

perspective taking for children with epilepsy.  Given the association between different aspects of 

language and social perspective taking, these investigations must include assessments of specific 

aspects of language. This is essential given that prior investigations with respect to language have 

yielded little insight into the language differences in children with and without epilepsy.  

Results of the two empirical studies as described in chapters 5 and 6 suggest that it may 

be worthwhile to provide social cognitive interventions to children with generalized seizures that 

focuses on social perspective taking during social problem solving especially for the strategy 

generation aspect.  Case studies with children presenting with psychopathology indicates that 

therapy designed to expose children to interactions involving different perspectives and inclusion 
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of a therapist who mediates negotiation and facilitates reflection (i.e., pair therapy) is effective 

(Lyman & Selman, 1985).  These therapies often include helping the child articulate their own 

(unilateral) perspective, coordinate perspectives (reciprocal), or consider the long-term 

consequences of perspective taking for the relationship (collaborative; Karcher & Lewis, 2002).  

Clinical comparisons of interpersonal understanding before and after the use of these techniques 

indicate growth of social perspective taking during strategy generation (Lyman & Selman, 1985).  

Pair therapy could also be beneficial for children with epilepsy.  Improvements in social 

perspective taking that occur in the context of pair therapy are associated with a decrease in 

behavioural problems and an increase in attention (Karcher & Lewis, 2002).  Behavioural 

problems and inattention are known to be problematic in childhood epilepsy (D’Agati et al., 

2012; Hamiwka, Hamiwka, Sherman, & Wirrell, 2011; Jakovljevic & Martinovic, 2006).  Of 

course, before implementing any of the above therapies, clinicians should assess language 

competence to ensure optimal use of communication strategies that rely on the child’s strengths 

and minimize the impact of any weaknesses.  

Conclusion 

 

The four studies included in this dissertation have important implications for research and 

clinical application.  Research in the area of language and social cognition in children with 

epilepsy is in its infancy.  There is much to be learned about the language profiles in this 

population and how they differ with respect to developmental period, etiology, seizure 

classification, diagnosis, and age of onset.  Although social perspective taking is not well studied 

in children with epilepsy, evidence from this dissertation indicates that this is a particularly 

important area for further investigation so that interventions can be put into place to improve 

interpersonal relationships for these children.  
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Appendix A - Epilepsies and Syndromes  

Table 2.1: Epilepsies and syndromes and their associated features focal and generalized seizures. 

Localization-related epilepsy and syndromes (focal seizures) 

Benign childhood epilepsy with 

centrotemporal spikes 

▪ Twitching, numbness, drooling, tingling 

tongue 

▪ Learning/behavioural issues occur with 

seizures but disappear when seizures stop 

 

Childhood epilepsy with occipital 

paroxysms 

▪ Visual hallucinations and/or blindness 

 

Primary reading epilepsy ▪ Myoclonic jerks of oral, perioral muscles 

brought about by reading 

▪ If reading is continued, can result in limb and 

trunk jerk 

 

Temporal epilepsies ▪ Mix of emotions, thoughts, experiences which 

can be novel 

▪ Sensory hallucinations 

▪ Seizures begin in temporal lobe 

 

Frontal lobe epilepsies ▪ Brief seizures 

▪ Startling (may include screaming) and occur 

in clusters 

▪ Begins in frontal lobe 

 

Parietal lobe epilepsies ▪ Visual hallucinations, painful or prickling 

sensations, body image disturbances 

▪ Originates in parietal lobe 

Occipital lobe epilepsies ▪ Visual hallucinations, repetitive eye 

movement, headache 

▪ Begins in occipital lobe 

 

Generalized epilepsies and syndromes 

Benign neonatal convulsions ▪ Clonic seizures usually occurring in one body 

part 

▪ Disrupted breathing 

Benign myoclonic epilepsy in infancy ▪ Myoclonic jerks 

▪ Cloudy consciousness during jerks but 

otherwise normal 

Childhood absence epilepsy ▪ Absence seizures 

▪ Repetitive movements 

Juvenile absence epilepsy ▪ Absence seizures (lack of awareness) 

▪ Repetitive movements 
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Juvenile myoclonic epilepsy ▪ Absence seizures 

▪ Myoclonic seizures 

▪ Tonic-clonic seizures 

Epilepsy with GTCS on awakening ▪ Tonic-clonic seizures that occur after waking 

West’s syndrome ▪ Body stiffens, knees pull up (jackknife) 

▪ Also called infantile spasms 

Lennox-gastaut syndrome ▪ Tonic and atonic seizures 

▪ Impaired intellectual development  

Epilepsy with myoclonic-astatic 

seizures 

▪ Myoclonic-astatic seizures 

▪ Myoclonic jerks followed by loss of muscle 

  

Both generalized and focal syndromes 

Neonatal seizures 

 

 

▪ Manifestation varies 

▪ Sign of developmental impairment 

Dravet syndrome 

 

▪ All forms of seizures experienced (absence, 

myoclonic, tonic etc.) 

▪ Can result in cognitive impairment 

Epilepsy with continuous spike-waves 

during slow wave sleep 

 

 

▪ Focal seizures during sleep 

▪ Progress to more frequent seizures which can 

occur during the daytime as well 

▪ Psychomotor and behavioural impairment 

occurs 

Landau-Kleffner syndrome 

 

 

▪ Partial seizures occur during sleep 

▪ Language disorder which can affect speech 

understanding and production 
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Appendix B – Search String Example 

 
Database: Embase <1974 to 2015 August 13> 
Search Strategy: 
-------------------------------------------------------------------------------- 
1     infan*.mp. (818234) 
2     adolesc*.mp. (1379135) 
3     pediatric.mp. or exp Pediatrics/ (352387) 
4     newborn.mp. (581585) 
5     baby.mp. (49736) 
6     babies.mp. (39442) 
7     boys.mp. (85358) 
8     girls.mp. (89775) 
9     juvenile.mp. (105046) 
10     teen*.mp. (30357) 
11     youth.mp. (49344) 
12     child*.mp. (2223935) 
13     pediatric*.mp. (368543) 
14     paediatric*.mp. (74597) 
15     exp Early Childhood Development/ or exp Infant Development/ or toddler.mp. 
(43868) 
16     exp Adolescent Development/ (2539) 
17     young adult.mp. (122896) 
18     preschool.mp. or exp Preschool Students/ (515504) 
19     1 or 2 or 3 or 4 or 5 or 6 or 7 or 8 or 9 or 10 or 11 or 12 or 13 or 14 or 15 or 16 or 
17 or 18 (3667430) 
20     executive function.mp. or exp Executive Function/ (23501) 
21     exp Long Term Memory/ or exp Visuospatial Memory/ or exp Memory/ or exp 
Short Term Memory/ or exp Visual Memory/ or exp Wechsler Memory Scale/ or exp 
Spatial Memory/ or memory.mp. or exp Verbal Memory/ or exp Semantic Memory/ 
(304316) 
22     language development/ or exp cognitive development/ or exp intellectual 
development/ or language delay/ or cognitive linguistics/ or language/ or language 
disorders/ or exp metalinguistics/ or speech development/ or exp verbal communication/ 
(221509) 
23     language.mp. (159077) 
24     exp phonological awareness/ or exp phonology/ or exp grammar/ or exp 
phonemes/ or exp phonetics/ or exp syllables/ or exp vowels/ or exp "morphology 
(language)"/ or exp semantics/ or exp syntax/ (35356) 
25     phonological awareness.mp. (973) 
26     *reasoning/ or exp thinking/ or exp problem solving/ or exp procedural knowledge/ 
(357651) 
27     exp *Short Term Memory/ or exp *Stroop Effect/ or exp *Semantics/ or exp 
*Cognitive Ability/ or exp *Dual Task Performance/ (14300) 
28     exp Sight Vocabulary/ or vocabulary.mp. or exp Peabody Picture Vocabulary Test/ 

or exp Vocabulary/ (57229) 
29     exp Vocabulary/ or *Lexical Decision/ or *Word Recognition/ or *"Words (Phonetic 
Units)"/ or exp Grammar/ or lexicon.mp. or *Lexical Access/ or *Mental Lexicon/ or exp 
Cognitive Processes/ or exp Oral Communication/ (120206) 
30     exp Verbal Fluency/ or exp Verbal Ability/ or exp Verbal Comprehension/ or exp 
Verbal Memory/ or exp Verbal Communication/ (218959) 
31     exp Attention/ or *Impulsiveness/ or exp Cognitive Impairment/ (239600) 
32     exp Cognitive Processes/ or exp Cognitive Control/ or exp Response Inhibition/ or 
exp Cognitive Ability/ or exp Short Term Memory/ (31351) 
33     inhibitory control.mp. (4981) 
34     exp metacognition/ (0) 
35     exp Self Control/ or exp Cognitive Processes/ or exp Cognitive Control/ or exp 
Metacognition/ or mental control.mp. or exp Cognitive Ability/ (21562) 
36     self regulation.mp. or exp Self Regulation/ (17062) 
37     self-regulation.mp. or exp Self Regulation/ (17062) 
38     *self control/ or behavioral disinhibition/ or emotional control/ or emotional 
regulation/ or self regulation/ (9647) 
39     self monitoring.mp. or *Self Monitoring/ (8556) 
40     exp Task Switching/ or switching.mp. (47617) 
41     goal oriented behaviour.mp. (22) 
42     goal directed behaviour.mp. (246) 
43     goal oriented behavior.mp. (101) 
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44     goal directed behavior.mp. (1005) 
45     set shifting.mp. or exp Set Shifting/ (1650) 
46     fluency.mp. or exp Verbal Fluency/ (12129) 
47     intelligence/ or exp emotional intelligence/ or exp multiple intelligences/ (24682) 
48     exp Cognition/ or exp Social competence/ or cognition.mp. (1510118) 
49     exp Communication/ or exp Social Interaction/ or exp Interpersonal 
Communication/ or exp Communication Skills/ or exp Social Behavior/ or 
social communication.mp. or exp Social Skills/ (1246393) 
50     social perception/ or face perception/ (71075) 
51     interpersonal interaction/ (5) 
52     interpersonal interaction.mp. (294) 
53     social perception.mp. (970) 
54     face perception.mp. (1533) 
55     "theory of mind"/ or exp cognitive development/ or exp comprehension/ or exp 
false beliefs/ or exp mentalization/ or exp social perception/ (276974) 
56     mentalization/ or exp "theory of mind"/ (2205) 
57     mental representation*.mp. (1830) 
58     mental state understanding.mp. (38) 
59     belief-desire.mp. (36) 
60     false beliefs/ (0) 
61     false belief*.mp. (1150) 

62     emotions/ or *emotional development/ or exp *emotional intelligence/ or exp 
expressed emotion/ (407700) 
63     emotion.mp. (91829) 
64     exp Emotional Responses/ or exp Facial Expressions/ or exp Emotional States/ or 
exp Emotional Intelligence/ or facial expression*.mp. or exp Emotion Recognition/ 
(18172) 
65     20 or 21 or 22 or 23 or 24 or 25 or 26 or 27 or 28 or 29 or 30 or 31 or 32 or 33 or 
34 or 35 or 36 or 37 or 38 or 39 or 40 or 41 or 42 or 43 or 44 or 45 or 46 or 47 or 48 or 
49 or 50 or 51 or 52 or 53 or 54 or 55 or 56 or 57 or 58 or 59 or 60 or 61 or 62 or 63 or 
64 (2740685) 
66     epilepsy/ or exp epileptic seizures/ or exp experimental epilepsy/ or exp grand mal 
seizures/ or exp petit mal seizures/ or exp status epilepticus/ (125367) 
67     exp Epileptic Seizures/ or exp Seizures/ or exp Audiogenic Seizures/ or exp Petit 
Mal Seizures/ or exp Grand Mal Seizures/ or seizure*.mp. (181563) 
68     epileps*.mp. (171776) 
69     66 or 67 or 68 (275165) 
70     19 and 65 and 69 (20580) 
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Appendix C - Codebook 

 

Section A: Report Identification 

A.1 ID A.1.1. Create study identification code 

A.2 Date of Review A.2.1. Specify (YYYMMDD) 

A.3 Authors A.3.1. Specify (last name, first name) 

A.4 Publication date A.4.1. Specify (YYYMMDD) 

A.5 Article title A.5.1. Specify 

A.6 Journal name A.6.1. Specify 

A.7 Issue, Volume A.7.1. Specify Issue (volume) 

A.8 Page numbers A.8.1. Specify 

A.9 

 

 

 

 

 

 

 

Article type 

 

 

 

 

 

 

 

A.9.1. Journal article 

A.9.2. MA Thesis 

A.9.3. Dissertation 

A.9.4. Private report 

A.9.5. Government report 

A.9.6. Conference paper 

A.9.7. Other (specify) 

A.9.8. Not identified 

A.10 

 

 

 

Was research funded? 

 

 

 

A.10.1. Yes = Government 

A.10.2. Yes = Private 

A.10.3. Yes = Other 

A.10.4. Yes = No or not identified 

A.11 

 

Single or multiple studies? A.11.1. Single 

A.11.1. Multiple (specify and generate ID) 

Section B: Research Questions and independent/predictor variable 

B.1 

 

 

What is the main research 

question? 

B.1.1. Explicitly stated (specify) 

B.1.2. Implicitly stated (specify) 

B.1.3. Unclear or not stated (specify) 

B.2 

 

 

What are the specific 

research questions? 

B.2.1. Explicitly stated (specify) 

B.2.2. Implicitly stated (specify) 

B.2.3. Unclear or not stated (specify) 

B.3  What is/are the 

hypothesis/es of the study? 

B.3.1. Explicitly stated (specify) 

B.3.2. Implicitly stated (specify) 

B.3.3. Unclear or not stated (specify) 

B.4 Independent/predictor 

variables 

B.4.1. List all variables including levels 

B.4.2. Not applicable, not reported or unclear 

B.5 Moderator variables B.5.1. List all variables including levels 

B.5.2. Not applicable, not reported or unclear 

B.6 Mediator variables B.6.1. List all variables including levels 

B.6.2. Not applicable, not reported or unclear 

Section C. Setting Characteristics 

C.1 The nation the study was 

conducted in. (Select all that 

C.1.1. United States 

C.1.2. Canada 

C.1.3. Europe 
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applies, type 1 if included 

and 0 if not) 

C.1.4. Australia 

C.1.5 Other (specify nation) 

C.1.6. Not reported 

C.2 State or Province C.2.1. Specify (no abbreviation) 

C.3 What type of community 

was the study conducted in? 

C.3.1 Urban 

C.3.2 Suburban 

C.3.3 Rural 

C.3.4 Not specified 

C.4 Recruitment of participants C.3.1. Medical – surgical candidacy 

C.3.2. Medical – treatment trial (specify) 

C.3.3. Hospital - Research 

C.3.4 Community sample 

C.3.5 Other 

 

C.5 Total number of participants C.7.1. Specify total per study 

D. Sample Characteristics. Note. Provide the following information for each sample within 

the study. 

D.1 Sample ID D.1.1. Generate an ID  

D.2 Gender and sample size D.2.1. Female (n, %) 

D.2.2. Male (n, %) 

D.2.3. Not reported 

D.3 Ethnicity. (Select all that 

applies, type 1 if included 

and 0 if not) 

D.3.1. Caucasian 

D.3.2. Hispanic 

D.3.3. African American 

D.3.4. Asian 

D.3.5. Other (specify) 

D.3.6. Not reported 

D.4 Socioeconomic Status (SES) D.4.1. Low (L) 

D.4.2. Middle (M) 

D.4.3. High (H) 

D.4.4. Mixed (specify e.g. LM=low and 

middle) 

D.4.5. Not reported 

D.5 Age and grade range of 

sample students (Select all 

that applies, type 1 if 

included and 0 if not). 

D.5.1. Toddler (2-3 years old) 

D.5.2. Preschool aged (4-5 years old) 

D.5.3. School aged (6-10 years) 

D.5.4.  Young Adolescents (11-15 years) 

D.5.5.  Young Adolescents (15 - 20 years) 

D.6 Seizure Classification? 

(Select all that applies, type 

1 if included and 0 if not) 

D.6.1. Idiopathic 

D.6.2 Symptomatic 

D.6.3 Generalized 

D.6.3 Focal 

D.6.4. Tonic-clonic/convulsive 

D.6. 5 Absence -typical 

D.6.6 Absence - atypical 

D.6.7 Myclonic absence 
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D.6.8 Eyelid myoclonic 

D.6.9 Lennox Gastaut Syndrome 

D.6.10 West Syndrome 

D.6.11 Dravet Syndrome 

D.6.12 Epilepsy with Myoclonic – atonic 

D.6.13 Panayiotopoulos Syndrome 

D.6.14 Childhood epilepsy with 

centrotemporal spikes/BCECT/Rolandic 

epilepsy 

D.6.15 Atypical childhood epilepsy with 

centrotemporal spikes/pseudo-Lennox 

syndrome atypical benign partial 

epilepsy/atonic-benign childhood epilepsy 

D.6.16 Juvenile absence epilepsy 

D.6.17 Juvenile myoclonic epilepsy 

D.6.18 Autosomal Dominant epilepsy 

D.6.19 Reflex epilepsies (Reading/Startle) 

D.6.20 Familial focal epilepsy with variable 

foci 

D.6.21 Simple complex 

D.6.22 Temporal Lobe epilepsy 

D.6.23 Frontal Lobe epilepsy 

D.6.24 Parietal Lobe epilepsy 

D.6.25 Occipital Lobe 

 

 

 

 

 

   

D.7 What diagnostic variables 

were reported? (Select all 

that applies, type 1 if 

included and 0 if not) 

D.7.1. Age of Onset (specify) 

D.7.2. Age of Diagnosis (specify) 

D.7.3. Length of Diagnosis (specify) 

D.7.4. Seizure Frequency (specify) 

D.7.5. Number of medications (specify) 

D.7.6. Other 

D.7.7 Not reported or unclear 

E. Study Design  

E.1 Study Design type E.1.1. Descriptive 

E.1.2. Correlational 

E.1.3  Quasi-Experimental 

E.1.4. Experimental 

E.1.5. Unclear 

E.2 Group Design type E.2.1. Between 

E.2.2. Within (repeated measure) 

E.2.3. Mixed 
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E.2.4. Not reported or unclear 

E.3 Did authors control for 

cofounding variables. 

(Select all that applies, type 

1 if included and 0 if not) 

E.3.1. Age 

E.3.2. Sex 

E.3.3. SES 

E.3.4. Other (specify) 

F. Outcome variables and measurement methods 

F.1 Dependent variable(s) F.1.1. List all including levels if not 

continuous 

F.2 Categorization of outcome 

measures (Select all that 

applies, type 1 if included 

and 0 if not) 

F.2.1. Language domain 

F.2.2. Verbal Fluency domain 

F.2.3. Executive Function domain 

F.2.4. Working Memory domain 

F.2.5. Memory domain 

F.2.6. Intelligence domain 

F.3 Specify the measured 

language domains as defined 

by author 

(Select all that applies, type 

1 if included and 0 if not) 

F.3.1. Language – Semantic 

F.3.2. Language – Syntax 

F.3.3. Language – Expressive 

F.3.4. Language - Receptive 

F.3.5. Language - Metalinguistic  

F.3.6. Language – Phoneme awareness 

F.3.7. Verbal ability 

F.3.8. Global/Overall language 

F.3.9. Figurative language 

F.3.10. Pragmatic language 

F.3.11 Other (specify) 

F.3.12. Not applicable or unclear 

  

F.4. Specify the measured 

Fluency domains 

F.4.1. verbal fluency 

F.4.2. semantic fluency 

F.4.3. Other 

F.4.4. Not applicable or unclear 

F.5 Specify the measured 

Executive Function domains  

(Select all that applies, type 

1 if included and 0 if not) 

F.5.1. Inhibition  

F.5.2. Updating 

F.5.3. Switching/Shifting 

F.5.4. Attentional control 

F.5.5. Planning 

F.5.6. Cognitive Flexibility 

F.5.7. Executive control/self regulation 

F.5.8. Other 

F.5.9. Not applicable or unclear 

F.6 Working memory F.6.1. Visual spatial working memory  

F.6.2. Verbal working memory 

F.6.3. Nonverbal working memory 

F.6.4. Other 

F.6.5. Not applicable or unclear 
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F.7 Specify the measured 

memory domains 

(Select all that applies, type 

1 if included and 0 if not)  

F.7.1.1. Verbal memory 

F.7.1.2. Nonverbal memory 

F.7.1.3.Auditory memory 

F.7.1.4. Other 

F.7.1.5. Non applicable or unclear 

 

 

 

F.8 Specify the intelligence 

domains 

(Select all that applies, type 

1 if included and 0 if not) 

F.8.1. Non-verbal intelligence  

F.8.2. Verbal intelligence 

F.8.3 Full scale intelligence 

F.8.4. Other (specify) 

F.8.5. Not applicable or unclear 

F.7 Measurement method. 

Specify for each variable. 

F.9.1. Observation 

F.9.2. Questionnaire/survey 

F.9.3. Already established 

language/cognitive tasks (indicate original or 

modified) 

F.9.4. New cognitive tasks (brief 

explanation) 

F.9.5. Standardized tests (specify) 

F.9.6. Other (specify) 

F.9.7. Not reported or unclear 

G. Results and Conclusions 

G.1 Analysis Technique G.1.1. Independent t-test 

G.1.2. Paired t-test 

G.1.3. One-way ANOVA/ANCOVA 

G.1.4. Factorial ANOVA/ANCOVA 

G.1.5. Mixed ANOVA/ANCOVA 

G.1.6. Correlation 

G.1.7. Regression 

G.1.8. Chi square 

G.1.9. Risk or Odds Ratio 

G.1.10. Other (specify) 

G.2 Effect Sizes reported.  F2.1. Yes 

F2.2. No but relevant info provided for 

calculation 

G.3 If yes, type of Effect Size 

reported 

G.3.1. Cohen's d 

G.3.2. Hedge's G 

G.3.3. Glass' d 

G.3.4. Correlation coefficient (r) 

G.3.5. Standardized Beta (B) 

G.3.6. Partial eta2 

G.3.7. Eta Square 

G.3.8. Odds Ratio 

G.3.9. Risk Ratio 
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G.3.10. Other (Specify) 

G.3.11. Not reported see G.4 

G.4. If no, indicate the 

information provided to 

calculate the effect size. 

Specify all that applies. 

G.4.1. Group 1 n and/or df 

G.4.2. Group 2 n and/or df 

G.4.3. Group 1 mean 

G.4.4. Group 2 mean 

G.4.5. Group 1 SD 

G.4.6. Group 2 SD 

G.4.7. MSE 

G.4.8. F value 

G.4.9. t value 

G.4.10. Other (specify) 

G.4.11. Not applicable 

G.5 p value reported. Specify for 

each outcome variable. 

G.5.1. Reported always (specify) 

G.5.2. Reported only significant (specify) 

G.5.3. Not reported/ unclear 

G.6 What were the conclusions? 

Provide response for each 

research question stated in 

section B. 

G.6.1. Hypothesis supported 

G.6.2. Hypothesis not supported 

G.6.3. Unclear 

G.7 Limitations acknowledged 

by authors. Select all that 

applies. 

G.7.1. Issues with definition (specify) 

G.7.2. Issues with generalizability (specify) 

G.7.3. Issues with methodology (specify) 

G.7.4. Other (specify) 

G.8 Overall nature of conclusion G8.1. Positive 

G8.2. Negative 

G8.3. Mixed 

G8.4. Null 

G8.5. Unclear 

H.1 Coder ID number H.1.1 Specify coder ID 

 Date of coding H.2.1. Specify (YYYMMDD) 

 Length of time to code H.2.1. Specify 

Additional 

Notes: 
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Appendix D – Ethics Approval 

 

 

 

 

Nancie Im-Bolter 

Psychology Dept. 

Trent/Oshawa 

 

September 05, 2014  
 
File #: 20162  
Title: The relationship between specific language impairment and reading disability  
 
Dear Dr. Im-bolter,  
 
The Research Ethics Board (REB) has given approval to your updated proposal entitled “The relationship between 
specific language impairment and reading disability“. 

A reminder that the committee strongly suggests and encourages you to encrypt your data that is being collected. 
For help with encryption services, please contact Trent's IT Department. 

In accordance with the Tri-Council Guidelines (article D.1.6.) your project has been approved for one additional 
year. If this research is ongoing past that time, please submit a Research Ethics Annual update form, available on 
the Research Office website.  

Please note that you are reminded of your obligation to advise the REB before implementing any amendments or 
changes to the procedures of your study that might affect the human participants. 

On behalf of the Research Ethics Board, I wish you success with your ongoing research. 

With best wishes, 

  

Dr. Peggy Wallace 
REB Chair 
Phone: (705) 748-1011 ex. 7932 Fax: (705) 748-1587 
Email: peggywallace@trentu.ca 

 

c.c.: Karen Mauro 
Compliance Officer 
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Appendix E – Parent Questionnaire 

How old was your child when s/he was diagnosed with epilepsy? 

When was your child’s last seizure?  

How frequent are your child’s seizures? 

What type of epilepsy is your child diagnosed with? 

Can you please describe your child’s seizures? 

Does your child take any medication?  If so what kind? 
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Appendix F - Interpersonal Negotiations Strategies Interview 

Vignette 

 

Randy (Mary) and Tom (Sue) are friends. They have both been assigned to work together 

on a science project after school and only have two days to finish the project. They meet after 

school and Randy (Mary) says he (she) wants to start working on the project right away, but Tom 

(Sue) wants to play softball first.  

 

1. What is the problem here? Why is that a problem? 

2. How do you think Randy (Mary) feels? Why does s/he feel like that? How do you think 

Tom (Sue) feels? Why does s/he feel like that? 

3. What are all the things that Randy (Mary) can do to solve his problem? How would that 

solve the problem? What else could s/he do? Why would s/he do that? 

4. What would be the best way for Randy (Mary) to solve his (her) problem with Tom 

(Sue)? Why is that the best way? 

5. How would Randy and Tom feel if they did that? Why would they feel like that? 

6. What could go wrong with Randy’s (Mary’s) solution? Why would that mess it up? 

7. What would he do if that happened? Why would s/he do that?  

8. How would Randy know if he had really solved the problem? 
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