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A B S T R A C T   

Children and young people with epilepsy are at higher risk of mental health disorders and atypical neuro
developmental outcomes compared to the general population. It is essential to detect such comorbidities early in 
children with epilepsy and provide appropriate interventions, to improve clinical outcomes. We aimed to identify 
and evaluate the measurement properties of Patient-Reported Outcome Measures (PROMs) that have been 
validated specifically to measure mental health and neurodevelopmental outcomes in children and/or young 
people with epilepsy. We searched Embase, Medline, and PsycINFO in May 2023 for relevant studies. Mental 
health was defined as psychological symptoms (e.g., anxiety, depression, psychosis) and/or behavioural diffi
culties (e.g., conduct disorders). Neurodevelopmental outcomes included neurodevelopmental disorder traits 
such as attention-deficit hyperactivity disorder (ADHD) and autistic spectrum disorders. We assessed method
ological quality using Consensus-based Standards for the selection of health Measurement Instruments (COSMIN) 
guidance. Twelve papers were identified that psychometrically evaluated 13 relevant PROMs (two epilepsy- 
specific, eleven generic). The appraisal of the PROMs was limited by the availability of only one or two pub
lished articles for each, and incomplete psychometric evaluations in some cases. The tool demonstrating the 
strongest evidence was The Neurological Disorders Depression Inventory-Epilepsy for Youth. The ADHD Rating 
Scale-IV and The Paediatric Symptom Checklist -17 demonstrated good evidence in favour of at least two 
measurement properties. This review identified only a small number of mental health and neurodevelopmental 
PROMs evaluated specifically in paediatric epilepsy. There is a need for further validation of mental health and 
neurodevelopmental PROMs in children with epilepsy.   

1. Introduction 

Epilepsy is a chronic neurological condition characterised by the 
tendency to have recurring seizures [1]. Epilepsy occurs in people of all 
ages, affecting 65 million people in the world and more specifically 0.9 
million children and adolescents in Europe (i.e., prevalence rate of 4.5 
per 1000) [2,3]. Epilepsy is one of the most common serious long-term 
illnesses in young people, with a lifetime prevalence of 1 % [4], with the 
World Health Organization (WHO) reporting that the risk of premature 
death is up to three times higher in those with epilepsy than in the 
general population [5]. Furthermore, when reviewing the global burden 
of epilepsy, the WHO estimated that up to 70 % of those living with 

epilepsy could be seizure-free if appropriately diagnosed and treated 
[5]. 

One out of every three people with epilepsy experience a comorbid 
mental health disorder, with mood and anxiety disorders being partic
ularly common and more prevalent in people with epilepsy than in the 
general population [6]. Children and young people with epilepsy, in 
particular, are at a higher risk of mental health and neurodevelopmental 
disorders such as depression, anxiety, intellectual disability and atten
tion deficit hyperactivity disorder (ADHD) compared to the general 
population [7]. These comorbidities have been associated with reduced 
tolerance (increased side effects, adverse reactions) to anti-seizure 
medications (ASMs) in people with epilepsy, which can consequently 

* Corresponding author. 
E-mail address: susannah.pick@kcl.ac.uk (S. Pick).  

Contents lists available at ScienceDirect 

Epilepsy & Behavior 

journal homepage: www.elsevier.com/locate/yebeh 

https://doi.org/10.1016/j.yebeh.2024.109671 
Received 9 November 2023; Received in revised form 26 January 2024; Accepted 28 January 2024   

Descargado para Lucia Angulo (lu.maru26@gmail.com) en National Library of Health and Social Security de ClinicalKey.es por Elsevier en abril 19, 2024. 
Para uso personal exclusivamente. No se permiten otros usos sin autorización. Copyright ©2024. Elsevier Inc. Todos los derechos reservados.

mailto:susannah.pick@kcl.ac.uk
www.sciencedirect.com/science/journal/15255050
https://www.elsevier.com/locate/yebeh
https://doi.org/10.1016/j.yebeh.2024.109671
https://doi.org/10.1016/j.yebeh.2024.109671
https://doi.org/10.1016/j.yebeh.2024.109671
http://crossmark.crossref.org/dialog/?doi=10.1016/j.yebeh.2024.109671&domain=pdf
http://creativecommons.org/licenses/by/4.0/


Epilepsy & Behavior 153 (2024) 109671

2

interfere with compliance, and as a result, increase risk of seizure 
recurrence [8,9]. This pattern has also been noted specifically in chil
dren with epilepsy [10]. Failing to treat such comorbidities in people 
with epilepsy can have a substantial negative impact on clinical out
comes, potentially leading to inadequate response to treatment, reduc
tion in quality of life, and increased mortality [9,11]. Despite the high 
prevalence and negative impact, mental health and neurodevelopmental 
comorbidities in epilepsy often go undetected and untreated [12]. It is 
essential to detect such comorbidities early and provide appropriate 
interventions, to improve long-term clinical outcomes through appro
priate intervention and care [7,11]. 

Patient-reported outcome measures (PROMs) are typically self- 
report questionnaires or scales which directly measure the subjective 
experiences of patients in relation to a specific physical or mental health 
condition [13]. PROMs can measure a range of concepts, including 
cognitive, physical, emotional and social health perceptions [13]. 
PROMs were initially developed for use in research; however, they have 
now been adopted by clinicians to enhance the clinical management of 
individual patients [14]. PROMs can be implemented into routine clin
ical practice to understand patients’ views of their symptoms, functional 
status, satisfaction, and health-related quality-of-life (HR-QoL) [14,15]. 
Previous research has shown that routine use of PROMs has the potential 
to transform healthcare as they can be used to monitor patients’ progress 
and to inform clinical decision-making regarding their treatment [14]. 

Proactive screening with relevant PROMS would facilitate timely 
identification of, and early intervention for, mental health and neuro
developmental comorbidities in children with epilepsy [16]. Using 
PROMs such as self-report questionnaires, researchers can take into 
account the young person’s perspective, as well as that of their families 
and carers, and in turn create a biopsychosocial model of the impact of 
epilepsy on their lives [17]. This information can then be used to 
develop or identify biopsychosocial interventions specifically for this 
population [17]. 

When selecting PROMs, careful consideration is needed regarding 
the content of the measure and the relevance to the intended patient 
group [18]. A measure is considered appropriate when published evi
dence shows that it is (a) acceptable to patients, (b) reliable, (c) valid 
and (d) sensitive to change [19]. Furthermore, there must be evidence 
that these properties have been evaluated in a relevant context with 
similar types of patients (i.e., age, gender, diagnostic category, cultural 
context) for whom the PROMs are to be applied [18]. 

The objectives of this review were to identify mental health and 
neurodevelopmental PROMs that have been evaluated psychometrically 
in children with epilepsy, and to critically appraise their measurement 
properties. We included PROMs that were patient-reported, carer-re
ported, or both. 

2. Methods 

A systematic review was carried out to identify relevant studies. The 
results were grouped according to the mental health symptom/disorder 
or neurodevelopmental trait/disorder being measured. Methodological 
quality was assessed using the COSMIN Risk of Bias (RoB) tool [20]. A 
narrative synthesis was employed to describe and interpret the findings. 

2.1. Search strategy and selection criteria 

We searched MEDLINE, EMBASE and PsycINFO in December 2021 
(BA) and updated the searches in May 2023. The searches were con
ducted using the following terms: (“epilepsy” OR “seizures” OR 
“epileptic”) AND (“p?ediatric*” OR “child*” OR “young pe*” OR “ado
lesc*” OR “teen*” OR “youth”) AND (“outcome measure*” OR “PROM*” 
OR “measurement instrument” OR “scale*” OR “questionnaire”) AND 
(“exp mental disorders” OR “depress*” OR “behav*” OR “psych*”). 

Studies were included if they met both of the following criteria: 
1. The study explicitly assessed the measurement (psychometric) 

properties of a mental health or neurodevelopmental PROM in a sample 
including children with epilepsy (<18 years) and/or their parents/ 
carers. Mental health was defined as any psychological/psychiatric 
symptom such as anxiety, depression, and psychosis, as well as behav
ioural problems (e.g., conduct disorders). Neurodevelopmental disorder 
traits referred to those of any recognised neurodevelopmental disorder, 
including ADHD, autistic spectrum disorder, and intellectual disability. 
Measurement properties referred to any psychometric assessment of 
reliability (e.g., internal consistency, test–retest reliability), validity (e. 
g., face, construct, criterion), or responsiveness (e.g., pre-post treatment 
change). 

2. The study was a full original research article published in a peer- 
reviewed journal 

Articles were excluded if: 
(a) the publication was not written in English, 
(b) the source was unpublished (e.g., dissertations/theses, preprints, 

conference abstracts) 
(c) the study evaluated measures that were exclusively interviewed- 

based or clinician-rated 
(d) there was no evidence of psychometric evaluation in paediatric 

epilepsy patients. 
(e) The study reported data on mixed samples including patients with 

epilepsy and other disorders included (e.g., other neurological di
agnoses, functional seizures) without epilepsy-specific data presented 
separately. 

There was no restriction on publication period or search dates. 
Following the electronic database search, the Rayyan rating system 

(https://www.rayyan.ai/) was used to remove duplicates. Rayyan is a 
web-tool designed for systematic and scoping reviews that screen and 
select articles according to the authors specific inclusion and exclusion 
criteria. Remaining studies were then initially screened by the first 
author (BA) based on title and/or abstract using the pre-determined 
eligibility criteria. Any articles that did not meet the inclusion criteria 
were excluded. Two reviewers (BA and AW/SP/JD) independently 
reviewed all remaining titles and abstracts. Full texts of potentially 
eligible studies were retrieved. Two reviewers (BA and AW/JD/SP) 
independently assessed each full text against the exclusion criteria. Any 
disagreements were resolved by discussion or by a third reviewer. 

2.2. Data synthesis and quality assessment 

Descriptive data on the eligible PROMS were extracted, including 
instrument version, original author, intended purpose of the PROM, 
number of items and domains, age range and respondent (Table 1). Data 
were also extracted on the details of the studies that psychometrically 
evaluated the eligible PROMs including instrument version, aim of the 
study, population, mean age and psychometric properties (Table 2). 

Each included paper was assessed by two independent reviewers (BA 
and AW/JD) for its methodological quality using the COSMIN risk of 
bias (RoB) checklist for use in the systematic reviews of PROMs (Table 3) 
(https://www.cosmin.nl/). The quality of each paper was assessed on 
the basis of the methods used to evaluate the PROM’s measurement 
properties, which included content validity, internal consistency, 
test–retest reliability, precision, and responsiveness, among others (see 
[20] for definitions). We used the COSMIN four-point scale: “very good”, 
“adequate”, “doubtful”, “inadequate” to rate methodological quality for 
each measurement property in every study. The COSMIN checklist 
operates a “worst score counts” principle, meaning that a score for each 
measurement property’s quality is determined by selecting the lowest 
rating among the items within that category [20]. 

3. Results 

3.1. Search results 

The search results are presented in Fig. 1. A total of twelve eligible 
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articles were identified, of which 13 questionnaires were reported 
(Table 1). Of the 13 questionnaires, two were epilepsy-specific and 
eleven were generic PROMs that had been psychometrically evaluated 
in paediatric epilepsy populations. Table 1 presents the original articles 
and summarises the details of the PROMs such as the original author, 
intended purpose of the PROM, number of items and domains, and age 
range. Summaries of the characteristics of the identified PROMs and the 
study populations in which their measurement properties were evalu
ated are detailed in Table 2. Both epilepsy-specific and generic PROMS 
were developed or assessed in a variety of geographical locations, 
including USA, Canada, New Zealand, Europe, India and Oman. 
Collectively, the identified PROMs were designed for children and 

young people aged 2 to 25 years of age, with the exception of the 
Aberrant Behaviour Checklist, that was designed for both paediatric and 
adult populations (age range 6–54 years). 

Some of the scales included subscales that, although may not seem 
directly relevant to mental health and/or neurodevelopment, are still 
integral components of broader measurement instruments that aim to 
provide a comprehensive assessment of psychosocial and neuro
developmental challenges. For example, subscales focusing on adjust
ment to seizures are part of measurement instruments that encompass 
mental health dimensions and can thus contribute to a holistic under
standing of the mental health of children and young people with 
epilepsy. 

Table 1 
Mental health and neurodevelopmental Patient Reported Outcome Measures (PROMs).  

Instrument Version 
(PROM) 

Author Purpose Number of items and domains Age 
Range 

Respondent Country/ 
origin 

Aberrant Behaviour Checklist Aman et al 
(1985) [21] 

To assess the severity of 
intellectual disability 

58 items, 5 domains: irritability, hyperactivity/ 
Noncompliance, lethargy/social withdrawal, 
stereotypic behaviours, and inappropriate 
speech 

6–54 
years 

Parent New Zealand 

The ADHD Rating-Scale-IV DuPaul et al 
(1998) [22] 

To rate severity of ADHD 
symptoms 

18 items, 2 domains: inattention and 
hyperactivity-impulsivity 

6–14 
years 

Parent USA 

Adolescent Psychosocial 
Seizure Inventory (APSI) 

Batzel et al 
(1991) [23] 

To assess psychosocial 
problems in adolescents 
with epilepsy 

38 items, 9 domains: Family background, 
emotional adjustment, interpersonal 
adjustment, school adjustment, vocational 
outlook, adjustment to seizures, medical 
management, antisocial activity and overall 
psychosocial functioning 

12–19 
years 

Child USA 

Behavioural Assessment Scale 
for Children - Second 
Edition (BASC-2) 

Reynolds & 
Kamphaus 
(2004) [24] 

To assess children’s 
emotional, behavioural 
and social functioning 

5 measures: Teacher Rating Scale (100–139 
items), Parent Rating Scale (134–160 items), 
Self-Report of Personality (139–185 items), 
Structured Developmental History, Student 
Observation System.16 domains: activities of 
daily living, functional communication, 
adaptability, hyperactivity, aggression, 
leadership, anxiety, learning problems, attention 
problems, social skills, atypicality, somatisation, 
conduct disorder, study skills, depression, 
withdrawal 

2–25 
years 

Teacher, 
parent or 
Child 

Indianapolis, 
USA 

The Center for Epidemiologic 
Studies Depression Scale 
for Children (CES-DC) 

Weissman et al 
(1980) [25] 

To rate how many 
depressive symptoms 
have been experienced 
over the past week 

20 items 6–17 
years 

Child Connecticut, 
USA 

Child Behaviour Checklist 
(CBCL/6–18) 

Achenbach & 
Rescorla 
(2001) [26] 

To assess emotional and 
behavioural difficulties 
in children and young 
people. 

113 items, 2 scales – problem behaviour scale, 
social competence scale. 8 domains in problem 
behaviour scale: anxious/depressed, depressed, 
somatic complaints, social problems, thought 
problems, attention problems, rule-breaking 
behaviour and aggressive behaviour 

6–18 
years 

Parent Vermont, USA 

The Child Depression 
Inventory (CDI) 

Kovacs (1985)  
[27] 

To measure the 
cognitive, affective, and 
behavioural signs of 
depression 

27 items, 5 subscales: anhedonia, 
ineffectiveness, interpersonal problems, 
negative mood, negative self-esteem 

7–17 
years 

Child Pennsylvania, 
USA 

Conner’s Parent Rating Scale 
(CPRS-48) 

(Conners, 
1989) [28] 

To assess the severity of 
ADHD symptoms 

48 items, 5 domains: conduct problems, learning 
problems, anxiety, impulsive/hyperactive 
behaviour, and psychosomatic feelings 

3–17 
years 

Parent Toronto, 
Canada 

Neurological Disorders 
Depression Inventory- 
Epilepsy for Youth (NDDI- 
E-Y) 

Wagner et al 
(2013, 2016)  
[29,30] 

To screen depressive 
symptoms in youth with 
epilepsy 

12 items 12–17 
years 

Child South Carolina, 
USA 

Paediatric Symptom 
Checklist − 17 

Gardner et al 
(1999) [31] 

To screen for childhood 
emotional and 
behavioural problems 

17 items, 3 domains: attention, internalizing, 
and externalizing 

4–15 
years 

Parent USA 

Revised Child Anxiety and 
Depression Scale (RCADS) 

Chorpita et al 
(2000) [32] 

To assess different 
depressive and anxiety 
symptoms in children 

47 items, 6 subscales: social phobia, panic 
disorder, separation anxiety disorder, 
generalised anxiety disorder (GAD), major 
depressive disorder, obsessive–compulsive 
disorder 

8–18 
years 

Child or 
parent 

Hawaii, USA 

Screen for Children Anxiety 
Related 
EmotionalDisorders Scale  
(SCARED) 

Birmaher et al 
(1997) [33] 

To assess anxiety 
disorders in children 

38 items, 5 domains: panic/somatic, generalised 
anxiety disorder (GAD), separation anxiety, 
social phobia and school avoidance. 

9–18 
years 

Child and 
Parent 

USA 

The Symptom Questionnaire Kellner (1987)  
[34] 

To assess psychological 
symptoms 

92 items, 5 domains: anxiety, depression, anger/ 
hostility, somatization and well-being. 

No age 
range 

Child New Mexico, 
USA  
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Table 2 
Psychometric evaluations of identified PROMs in paediatric epilepsy samples.  

Instrument Version 
(PROM) 

Author Aim of study Population Mean age of 
children with 
epilepsy (SD) 

Psychometric 
properties 

Country/ 
origin 

Funding 

Aberrant Behavior 
Checklist (ABC) 

Kaat et al 
(2021) [35] 

To determine validity of 
the ABC as an outcome 
measure for 
pharmacological and 
behavioural interventions 
for young people with 
Developmental and 
Epileptic 
Encephalopathies (DEEs). 

122 young people 
with DEEs (including 
Dravet and Lennox- 
Gastaut syndromes) 
and KCNQ2- SCN2A-, 
and KCNB1- 
associated disorders 

1–35 
yearsMedian: 8  
(IQR: 
4.25–13.0) 

Structural validity 
(item cluster 
analysis): α =
0.08––0.96 and β =
0.53 – 0.57 
Internal consistency: 
α α = 0.80–––0.94 

Chicago, 
USA 

Supported by the 
Stanley Manne 
Children’s Research 
Institute and Ann & 
Robert H. Lurie 
Children’s Hospital 
of Chicago under 
the Precision 
Medicine Strategic 
Research Initiative 
and by a grant from 
the Paediatric 
Epilepsy Research 
Consortium, Dallas, 
TX. 

The ADHD Rating- 
Scale-IV (ADHD-RS- 
IV) 

Mercier et 
al (2016)  
[36] 

To investigate some 
psychometric properties 
of the French version of 
the ADHD Rating-Scale IV 
in children with ADHD 
and epilepsy.To  
assess validity of its total 

and sub scores in this 
populationTo assess the 
construct validity, internal 
consistency, reliability of 
items and responsiveness 

167 children (55 girls 
and 112 boys) from 
10 French 
neuropediatric units 
were screened and 
included. Children 
aged 6 years − 15 
years 11 months 
diagnosed with 
epilepsy and 
diagnosis of ADHD. 

9.5 (2.4) Item reliability: R2 =

0.137–––0.696 
Internal consistency: 
0.73 for Inattention 
and 0.87 for 
Hyperactivity/ 
Impulsivity 
Responsiveness: 
standardised response 
mean = 1.19 vs 0.53 
for treatment vs 
control group 
respectively 

France Funded by a grant 
from the French 
Ministry of Health 
(grant number 
27.23) (PHRC 
2011). 

Adolescent 
Psychosocial Seizure 
Inventory (APSI) 

Batzel et al 
(1991) 
[23] 

To develop an assessment 
of psychosocial problems 
in adolescents with 
epilepsy. 

120 patients aged 
12–19 years, 
diagnosed with 
epilepsy.61 males, 59 
females. 

14.78 (1.86) Interrater reliability: 
median coefficient =
0.87 
Test-retest reliability: 
median coefficient =
0.77 
Internal consistency: 
median correlation =
0.73 

USA Supported in part 
by NIH grants 
awarded by the 
National Institute of 
Neurological 
Disorders and 
Stroke 

Behavioural 
Assessment Scale for 
Children - Parent 
Rating Scale (BASC- 
PRS) 

Bender et al 
(2008) 
[37] 

To compare convergent 
validity of the BASC and 
CBCL in a paediatric 
epilepsy population. 

60 children and 
adolescents aged 
6–17 years old with a 
diagnosis of epilepsy, 
35 males, 25 females 

11.0 (3.4) Correlations between 
broadband scales of 
BASC & CBCL: r =
0.71–0.79. 
Correlations for 
narrowband scales: r 
= 0.41 to 0.78. 

New York, 
USA 

Supported by an 
Epilepsy 
Foundation of 
America (EFA) 
Behavioural 
Sciences Student 
Fellowship. 

The Center for 
Epidemiologic 
Studies Depression 
Scale for Children 
(CES-DC) 

Al Kiyumi 
et al (2021)  
[38] 

To assess the frequency of 
depressive symptoms in 
children diagnosed with 
epilepsy in a tertiary care 
institution in Oman. 

75 children aged 
between 6 and 12 
years with a diagnosis 
of epilepsy (45 boys, 
30 girls) 

Not reported Internal consistency: 
α  = 0.8 

Oman NA 

Child Behaviour 
Checklist (CBCL) 

Bender et al 
(2008) [37] 

To compare convergent 
validity of the BASC and 
CBCL in a paediatric 
epilepsy population. 

60 children and 
adolescents aged 
6–17 years old with a 
diagnosis of epilepsy, 
35 males, 25 females 

11.0 (3.4) Correlations between 
broadband scales of 
BASC & CBCL: r =
0.71–0.79. 
Correlations for 
narrowband scales: r 
= 0.41 to 0.78. 

New York, 
USA 

Supported by an 
Epilepsy 
Foundation of 
America (EFA) 
Behavioural 
Sciences Student 
Fellowship. 

The Child Depression 
Inventory (CDI) 

Miniksar et 
al (2022)  
[39] 

To examine suicide 
probability, factors 
affecting suicide, and 
personality traits of 
children diagnosed with 
epilepsy, and to compare 
their results with those of 
children without epilepsy. 

112 children aged 
between 11 and 16 
years56 children with 
epilepsy  
(23 boys, 33 girls)56 
children without 
epilepsy  
(27 boys, 29 girls) 

14 (SD not 
reported) 

Internal consistency: 
α  = 0.82 

Turkey Not reported 

Conner’s Parent 
Rating Scale (CPRS- 
48) 

Pal et al 
(1999) [40] 

To validate a version of 
the CPRS-48 in a rural 
Bengali dialect for use in a 
study of anti-epileptic 
drug side effects in village 
children. 

60 healthy children 
(30 boys and 30 girls) 
between the ages of 5 
and 14. 
63 children between 
the ages of 6 and 18 
years with untreated 
epilepsy. 

Healthy 
children: 8 
years 10 months 
(2 years 5 
months)Not 
reported 

Internal consistency: 
α α = 0.60 – 0.75 
Test-retest reliability: 
α = 0.84 – 0.99 

India Deb Pal was 
supported by a 
Wellcome Trust 
Research Training 
Fellowship. 

(continued on next page) 
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3.2. Quality assessment 

Table 3 summarises the results of the quality assessment for each 
psychometric evaluation study. The most commonly assessed properties 
across studies were internal consistency and convergent validity, 
whereas there were very few evaluations of PROM development, 
test–retest reliability, and criterion validity (Table 3). Furthermore, it 
was not possible to rate any of the PROMs in relation to content validity, 
cross-cultural validity, measurement error or content validity, as sta
tistical evaluations were not reported and consequently, study quality 
and instrument ratings were not performed for these domains. Overall 
appraisal of the psychometric properties of each PROM was limited by 

the availability of only one or two published psychometric evaluations 
for each that were generally incomplete. 

3.3. Narrative synthesis 

3.3.1. PROMs assessing ADHD 
The ADHD Rating Scale-IV (ADHD-RS-IV) is a parent-rated 18-item 

PROM based on the diagnostic criteria for ADHD as defined in the 4th 
edition of the Diagnostic and Statistical Manual of Mental Disorders of the 
American Psychiatric Association [22,36]. Mercier and colleagues [36] 
investigated the psychometric properties of the French version of the 
ADHD-RS-IV in children with ADHD and epilepsy. The evaluation of 

Table 2 (continued ) 

Instrument Version 
(PROM) 

Author Aim of study Population Mean age of 
children with 
epilepsy (SD) 

Psychometric 
properties 

Country/ 
origin 

Funding 

Neurological 
Disorders 
Depression 
Inventory-Epilepsy 
for Youth (NDDI-E- 
Y) 

Wagner et 
al (2016) 
[30] 

To validate the revised 12 
item NDDI-E-Y by 
establishing internal 
consistency, reliability 
and construct validity. 

143 youth 
participants between 
12 and 17 years of age 
diagnosed with 
epilepsy.99 females, 
44 males. 

15.1 (1.7) Convergent validity 
with Child Depression 
Inventory (CDI) (r =
0.70, p < 0.0001) 
Criterion validity: 
Area under the curve 
= 0.866Sensitivity  
(0.79)Specificity  
(0.92) 
Internal consistency: 
α  = 0.92 

South 
Carolina, 
USA 

Willy’s Fund for 
Childhood Epilepsy 
Research 

Neurological 
Disorders 
Depression 
Inventory-Epilepsy 
for Youth (NDDI-E- 
Y) 

Viellard et 
al (2019)  
[41] 

To evaluate the NDDI-E-Y 
in screening for major 
depressive disorder 
(MDD) in French youth 
with epilepsy. To 
determine if the NDDI-E-Y 
offers strengths over the 
adult NDDI-E. 

97 French-speaking 
adolescents aged 
11–17 years 
diagnosed with 
epilepsy (with onset 
of at least 1 year 
before).52 females, 
45 males. 

14.9 (1.7) Convergent validity 
with Child Depression 
Inventory (CDI) (r =
0.848, p < 0.0001) 
Criterion validity: 
Area under the curve 
= 0.967Sensitivity  
(1.00)Specificity  
(0.82) 
Internal consistency: 
α α  = 0.862 

Marseille, 
France 

NA 

Paediatric Symptom 
Checklist − 17(PSC- 
17) 

Wagner et 
al (2015) 
[42] 

To provide validity and 
reliability estimates for 
use of the PSC-17 in a 
paediatric population with 
epilepsy. 

187 participants from 
two cohorts of 
caregivers of youth 
receiving care in 
epilepsy centres. 
49.7 % girls, 50.3 % 
boys 

10.3 (5.1) Structural validity: 
confirmatory factor 
analysis X2 (116, N =
187 = 204.54, p <
0.001, CFI = 0.90, 
TLI = 0.88, RMSEA =
0.064, SRMSR =
0.078). 
Internal consistency: 
α  = 0.72–0.85 
Interscale correlation: 
r = 0.48 – 0.69 

South 
Carolina, 
USA 

Funding provided 
by the Epilepsy 
Foundation 
“Partnership for 
Paediatric Epilepsy 
Research” and Dr 
Wagner received 
the William R. Turk 
Award for 
Paediatric Epilepsy 
Research for this 
study. 

Revised Child Anxiety 
and Depression 
Scale (RCADS) 

Rogac et al 
(2021) [43] 

To evaluate changes in 
overall cognitive profiles, 
psychopathological 
symptoms, and quality of 
life in newly diagnosed, 
uncomplicated paediatric 
epilepsy. 

61 participants aged 
between 8 and 18 
years with a diagnosis 
of epilepsy (35 boys, 
26 girls) 

12.49 (3.21) Internal consistency: 
α = ≥ 0.65 for 
majority of the scales, 
GAD scale for parent- 
report = 0.57, MDD 
scale for self-report =
0.50. 

Serbia NA 

Screen for Children 
Anxiety Related 
EmotionalDisorders 
Scale (SCARED) 

Carrozzino 
et al (2016)  
[44] 

To evaluate the SCARED 
as a candidate for 
depression and 
anxiety screening in 
adolescent epilepsy by 
focusing on the extent to 
which one single item is 
sufficient in terms of 
screening. 

29 participants with a 
diagnosis of epilepsy. 
29 healthy non- 
epilepsy participants 

12.4 (1.6)13.3  
(1.1) 

Internal consistency: 
α  = 0.52 – 0.79 
Validity – coefficient 
of homogeneity: 
0.22–––0.28 

Italy NA 

The Symptom 
Questionnaire (SQ) 

Carrozzino 
et al (2016) 
[44] 

To evaluate the SQ as a 
candidate for depression 
and anxiety screening in 
adolescent epilepsy by 
focusing on the extent to 
which one single item is 
sufficient in terms of 
screening. 

29 participants with a 
diagnosis of epilepsy 
(16 boys, 13 girls).29 
healthy non-epilepsy 
participants (16 boys, 
13 girls) 
. 

13.3 (1.1) Internal consistency: 
α = 0.80 – 0.90 
Validity – coefficient 
of homogeneity: 
0.25–––0.65 

Italy NA  

B. De Aveiro et al.                                                                                                                                                                                                                              

Descargado para Lucia Angulo (lu.maru26@gmail.com) en National Library of Health and Social Security de ClinicalKey.es por Elsevier en abril 19, 2024. 
Para uso personal exclusivamente. No se permiten otros usos sin autorización. Copyright ©2024. Elsevier Inc. Todos los derechos reservados.



Epilepsy & Behavior 153 (2024) 109671

6

responsiveness (in terms of expected differences in changes between 
subgroups) of the ADHD-RS-IV was rated as doubtful due to a minor 
methodological flaw. Participants in the study by Mercier and colleagues 
[36] did not undergo systematic IQ testing and thus the relationship 
between ADHD and IQ could not be evaluated. For this reason, variable 
IQ levels among participants could have been a confounding factor [36]. 

The structural validity appraisal was rated adequate as although a 
confirmatory factor analysis (CFA) was performed, the aforementioned 
methodological flaw lowered the overall rating. On the other hand, the 
evaluation of responsiveness (in terms of expected magnitude of change 
following an intervention) of the ADHD-RS-IV was rated as very good as 
the Standardised Response Mean (SRM) was computed and yielded a 
value of 1.19 for the treatment group which is similar to SRM reported 
by other authors [45,46]. The two domains (Inattention and Hyperac
tivity/Impulsivity) of the ADHD-RS-IV had evidence of acceptable in
ternal consistency (α = 0.73 – 0.87) [36]. Item reliability was found to 
be lower for Inattention items compared to Hyperactivity/Impulsivity 
items (R2 = 0.137 vs 0.696); however, this is consistent with previous 
studies using the English version [44]. Based on these results Mercier 
and colleagues [36] concluded that the ADHD-RS-IV is an appropriate 
objective tool to assess behaviour in children with ADHD and epilepsy. 

The Conner’s Parent Rating Scale-48 (CPRS-48) [28,40] is a parent- 

rated 48-item PROM that is designed to assess the severity of ADHD 
symptoms in general populations. Pal et al. [40] aimed to validate a 
Bengali adaptation of the CPRS-48 in paediatric epilepsy. Test-retest 
reliability was rated doubtful due to a lack of detail regarding the sta
bility of participants during the interim period. However, most subscales 
demonstrated excellent test–retest reliability (α = 0.95 – 0.99), except 
the conduct problem scale which demonstrated good test–retest reli
ability (α = 0.84). Whilst the measure was rated methodologically very 
good due to meeting all criteria on the COSMIN internal consistency tool, 
most subscales had Cronbach’s alpha within a questionable range (α =
0.60 – 0.69), aside from the hyperactivity index scale [40]. The authors 
concluded that the level of internal consistency and good test–retest 
reliability confirmed the validity and stability of the Bengali version of 
the CPRS-48 in paediatric epilepsy [40]. 

3.3.2. PROMs assessing behaviour 
The Aberrant Behaviour Checklist (ABC) is a 58-item parent behav

iour rating scale originally developed to measure behavioural problems 
of children and adults with intellectual disability [21]. The ABC was 
evaluated in a sample of young people with Developmental and 
Epileptic Encephalopathies (DEEs) by Kaat et al. [35]. The study was 
rated methodologically adequate, providing evidence for structural 

Table 3 
Methodological quality of psychometric evaluation studies using the COSMIN Risk of Bias checklist.    

Internal Structure Reliability  Hypothesis 
testing for 
construct 
validity 

Responsiveness 

Instrument & Author PROM 
development 

Structural 
Validity 

Internal 
Consistency 

Test-retest 
reliability 

Criterion 
validity 

Comparison 
with other 
measures 
(convergent 
validity) 

Construct 
approach: (i.e. 
hypotheses 
testing: 
comparison 
between 
subgroups) 

Construct 
approach: (i.e. 
hypotheses testing: 
before and after 
intervention) 

ABC1 (Kaat et al, 2021)  
[35]  

Adequate Doubtful   Very good   

ADHD-RS-IV2(Mercier 
et al, 2016)  
[36]  

Adequate Very good    Doubtful Very good 

APSI3 (Batzel et al, 
1991) [23] 

Doubtful  Inadequate Inadequate     

BASC4 (Bender et al, 
2008) [37]      

Very good   

CES-DC5 (Kiyumi et al, 
2021) [38]   

Very good      

CBCL6 (Bender et al, 
2008) [37]      

Very good   

CDI7 (Miniksar et al, 
2022) [39]   

Inadequate      

CPRS-488 (Pal et al, 
1999) [40]  

Inadequate Very good Doubtful     

NDDI-E-Y9(Wagner et 
al, 2016)  
[30] 

Doubtful Adequate Very good  Very good Very good   

NDDI-E-Y9(Viellard et 
al, 2019)  
[41]   

Very good  Very good Very good   

PSC-1710 (Wagner et al, 
2015) [42]  

Very good Very good      

RCADS11 (Rogac et al, 
2021) [43]   

Very good      

SCARED12(Carrozzino 
et al, 2016)  
[44]   

Very good      

SQ13 (Carrozzino et al, 
2016) [44]   

Very good      

1 Aberrant Behaviour Checklist; 2 The ADHD Rating Scale-IV; 3 Adolescent Psychosocial Seizure Inventory; 4 Behavioural Assessment Scale for Children; 5 The Center 
for Epidemiologic Studies Depression Scale for Children; 6 Child Behaviour Checklist; 7 The Child Depression Inventory; 8 Conner’s Parent Rating Scale; 9 Neurological 
Disorders Depression Inventory – Epilepsy for Youth; 10 Paediatric Symptom Checklist; 11 Revised Child Anxiety and Depression Scale; 12 Screen for Children Anxiety 
Related Emotional Disorders Scale; 13 The Symptom Questionnaire. 
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validity. Although the study did not use factor analysis to assess struc
tural validity, it did use a combination approach using Cronbach’s alpha 
(split-half reliability) and coefficient beta, which may be more meth
odologically appropriate than a factor analysis given the study’s small 
sample size [35]. The study was also rated very good for its risk of bias 
concerning construct validity, as it obtained correlations for the ABC 
with other validated measures, thus demonstrating the convergent val
idity of the scale. 

The Behavioural Assessment Scale for Children (BASC) and The Child 
Behaviour Checklist (CBCL) were assessed for convergent validity by 
Bender and colleagues [37]. In this study, the BASC Parent Rating Scale 
(BASC-PRS) was used to assess adaptive functioning and behaviour [24]. 
The BASC-PRS has three developmentally appropriate versions; pre
school (ages 2–5 years), child (ages 6–11 years) and adolescent (ages 
12–21 years). Parents of children with epilepsy answer between 134 and 
160 items by rating the behaviour frequency of their child on a 4-point 
scale (ranging from “never” to “almost always”). Similarly, The Child 
Behaviour Checklist (CBCL) is a 113-item parent-reported behaviour 
rating scale that also has different developmentally appropriate versions 
[26]. The study by Bender et al. [37] utilised the CBCL - Ages 6–18 
version and asked parents of children with epilepsy to rate the behaviour 
frequency of their child on a 3-point scale (e.g., 0 = “not true”, 1 =
“somewhat true” and 2 = “very true”). The study was rated as very good 
for its risk of bias as it met all criteria for convergent validity by 
comparing the BASC to the CBCL, a gold standard tool for screening 

behavioural problems in children [47]. Bender et al. [37] also evaluated 
broadband and narrowband behaviour rating scales of the BASC and 
CBCL. Significant correlations were reported for broadband scales (r =
0.71––0.79), whereas narrowband correlations were more variable 
(range = 0.41–0.78). In general, correlations were higher for scales 
measuring externalizing behaviours (r = 0.58–0.78) compared to scales 
measuring internalising behaviours (r = 0.43–0.65). 

The Paediatric Symptom Checklist − 17 (PSC-17) is a 17-item parent- 
rated PROM [31]. The PSC-17 is a shortened version of the Paediatric 
Symptom Checklist, which is a 35-item screening tool used for the early 
detection of behavioural and emotional problems in children [48]. 
Structural validity was assessed using confirmatory factor analysis with 
a paediatric epilepsy population and the method was rated very good due 
to the sample size (n = 187) being large enough to meet the required 
COSMIN criteria (sample size over 100, and 7 times the number of items 
in the scale [20]) [42]. Supporting evidence was found for good internal 
consistency of the overall scale (α = 0.85) and acceptable internal 
consistency for the three sub scales (α α = 0.72 – 0.78) which is 
consistent with previous research [31]. Lastly, moderate inter-scale 
correlations were found (r = 0.48 – 0.69), similar to previous studies 
[31]. Thus, the PSC-17 demonstrated good psychometrics when used in 
a sample of caregivers of children and adolescents with epilepsy, 
consistent with findings in healthy children and those with chronic 
illness [49]. 

Fig. 1. PRISMA flowchart illustrating identification and selection of eligible studies.  
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3.3.3. PROMs assessing anxiety or depression 
The Child Depression Inventory (CDI) is a self-report scale for chil

dren aged 7–17 years to understand the depressive symptoms they may 
be experiencing at a given point in time [27]. In a study by Miniksar 
et al. [39], a Turkish adaptation of the CDI was used to help assess 
suicide probability and risks in children diagnosed with epilepsy. The 
study has been rated methodologically inadequate for its internal con
sistency risk of bias. This is because, despite publishing a Cronbach’s 
alpha for the whole scale, no internal consistency scores were provided 
for the five subscales of the CDI, which violates the design requirements 
of the COSMIN checklist. 

The Neurological Disorders Depression Inventory-Epilepsy for Youth 
(NDDI-E-Y) is a 12-item self-reported PROM designed to assess depres
sive symptomology in young people with epilepsy [30]. The original 
version of the NDDI-E-Y was an 11-item questionnaire based on the 6- 
item NDDI-E for adults [29]. The evaluation of the PROM develop
ment was rated as doubtful due to a lack of qualitative data. Two studies 
provided support of satisfactory convergent validity by comparing the 
NDDI-E-Y with the Children’s Depression Inventory (CDI) [30,41], a 
gold standard for screening major depressive disorder (MDD) in children 
[50]. The convergent validity for both studies was rated as very good as 
both tools measure the same construct (i.e., depression). Wagner and 
colleagues [30] found a strong positive correlation between the NDDI-E- 
Y and the CDI-2 (r = 0.70, p < 0.0001), and found that twenty-five 
percent of participants who also completed the CDI-2 had T-scores of 
≥ 65, which signal clinical levels of depression [51]. Similarly, Viellard 
and colleagues [41] found a strong positive correlation between the 
NDDI-E-Y and the CDI (r = 0.0848, p < 0.0001). Criterion validity was 
assessed in both studies by calculating the Area Under the Curve (AUC), 
as well as sensitivity and specificity. A total score of 0.866 [30] and 
0.848 [41] for AUC for the CDI was reported, indicating the NDDI-E-Y 
can distinguish participants with high/low total scores on the CDI. 
Viellard et al. [41] reported sensitivity of 1.00 and specificity of 0.82 
using a cut-off score of 23, and Wagner et al. [30] reported sensitivity 
(0.79) and specificity (0.92) with a cut-off score of 32. Both studies 
demonstrated good internal consistency (α = 0.862 and α = 0.92) 
[30,41]. Additionally, the study by Wagner and colleagues [30] reported 
an exploratory factor analysis (EFA), therefore receiving a rating of 
adequate in terms of structural validity. COSMIN criteria require a CFA 
to be performed to achieve a rating of very good in this category. 

The Screen for Children Anxiety Related Emotional Disorders Scale 
(SCARED) is a 38-item self-rating scale to assess anxiety disorders [33]. 
One study evaluated the individual panic attack item in the SCARED as a 
screening candidate for adolescent epilepsy [44]. The study was rated 
methodologically very good for its risk of bias concerning its internal 
structure; however, only two of the five domains showed acceptable 
internal consistency (Generalised Anxiety Disorder: α = 0.73, panic 
disorder: α α = 0.79), whereas the other three (separation anxiety, 
school anxiety, social anxiety) domains demonstrated poor/question
able internal consistency (α = 0.52 – 0.63). In addition, the evaluation of 
responsiveness (within subgroup comparison) was rated as doubtful 
because although the Mann-Whitney test was used to adequately assess 
comparisons between clinical and control groups, there were minor 
methodological flaws in the study. 

The Revised Child Anxiety and Depression Scale (RCADS) is a 47- 
item self- or parent-report used to assess different depressive and anxi
ety symptoms in children [32]. A study by Rogac and colleagues [43] 
utilised this PROM to evaluate psychopathological changes in children 
with newly diagnosed epilepsy. The study was rated very good for its 
methodological internal structure, due to appropriate use of Cronbach’s 
alpha to generate internal consistency scores for the subscales of the 
PROM. Despite this, the generalised anxiety disorder parent-report and 
the major depressive disorder self-report subscales both displayed poor 
internal consistency. 

The Center for Epidemiologic Studies Depression Scale for Children 
(CES-DC) is a 20-item self-report scale used to rate depressive symptoms 

experienced over the previous week [25]. A study by Al Kiyumi and 
colleagues [38] sought to provide an Arabic translation of the scale for 
use in their study. They followed a validated translation method and 
produced a scale with a Cronbach’s alpha of 0.8, which can be inter
preted as good. The methodological risk of bias score for internal 
structure of this study was rated very good, due to appropriate Cron
bach’s alpha calculations for the entirety of the scale. 

3.3.4. PROMs assessing psychological symptoms 
The Adolescent Psychosocial Seizure Inventory (APSI) is a 38-item 

self-reported PROM, based on the Washington Psychosocial Seizure In
ventory, a scale used to evaluate psychosocial problems in adults with 
epilepsy [23]. The APSI was developed to screen for these problems in 
adolescents with epilepsy and demonstrated good correlations for inter- 
rater reliability (median coefficient = 0.87) and acceptable internal 
consistency (median coefficient = 0.73). However, a rating of inadequate 
was given for the internal structure of the study, because the study failed 
to report the Cronbach’s alpha for the APSI, which is a required statistic 
in COSMIN criteria. Furthermore, the study was rated as doubtful for its 
risk of bias due to limited description of the measure development 
methods. For example, it was unclear if the qualitative interviewers 
were trained for their work in measure development, and whether the 
recordings of the interviews were transcribed. Acceptable test–retest 
reliability was reported (median coefficient = 0.77); however, the 
methodology was rated as inadequate as the similarity of the testing 
conditions was not confirmed. Only 22 participants out of a possible 120 
completed the questionnaire a second time (30 days after first admin
istration). The initial administration of the inventory was at the first 
clinic visit or before a seizure-related hospitalisation, but the conditions 
of the second administration were not explicitly stated. However, the 
authors acknowledged that changes in medical management were likely, 
therefore potentially confounding the test–retest reliability. 

The Symptom Questionnaire (SQ) is a 92-item self-rating scale that 
covers five mental health-related symptom subscales (anxiety, depres
sion, anger hostility, somatisation, and well-being) [34]. One study 
evaluated the single depression item of the SQ as a screening candidate 
for adolescents with epilepsy [44]. The study was rated very good as it 
demonstrated good internal consistency across all 5 sub scales (α = 0.80 
– 0.90) [44]. However, as with the SCARED scale, a rating of doubtful 
was given for the risk of bias concerning responsiveness, due to minor 
methodological flaws in the study. 

4. Discussion 

This systematic review identified 13 PROMs that have been psy
chometrically evaluated for the assessment of mental health or neuro
developmental outcomes in paediatric epilepsy and evaluated their 
measurement properties using the COSMIN checklist [20]. The COSMIN 
checklist is a standard developed to optimise and standardise the eval
uation of PROM measurement properties [50]. Numerous reviews have 
utilised COSMIN methodology to evaluate PROM assessment across a 
variety of diseases such as atrial fibrillation [50] cystic fibrosis [52], 
multiple sclerosis [53], Parkinson’s disease [53], and cancer [54]. 
COSMIN standards motivate improvements in the methodology of 
development and validation of PROMs and allow clinicians to have 
greater confidence in their use [50]. 

The PROMs assessed in this review were reflective by nature, 
meaning that they comprise items that reflect a single underlying 
construct. COSMIN criteria delineate between these and formative 
PROMs, which are composed of items that collectively define the 
construct [20]. Consequently, in formative PROMs, the correlation be
tween individual items is not required, leading to COSMIN criteria 
stating that evaluating structural validity or internal consistency meth
odologies for these measures is deemed unnecessary [20]. By focusing 
on reflective PROMs, our review acknowledges the multifaceted nature 
of paediatric epilepsy, recognising that various symptoms often 
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intertwine and collectively influence the wellbeing of these young 
people. This approach to outcome measurement allows researchers and 
clinicians to grasp the holistic impact of these interconnected symptoms, 
portraying them not as isolated issues but as integral components within 
a broader construct of paediatric epilepsy experiences. To our knowl
edge, this is the first review to systematically evaluate the methodo
logical quality of mental health and neurodevelopmental reflective 
PROMS in paediatric epilepsy patients, synthesising literature from 
numerous countries, whilst assessing the measures with rigorous COS
MIN criteria. 

One of the key findings was the lack of robust and comprehensive 
psychometric testing for any of the currently available instruments, 
particularly content validity, cross-cultural validity, and measurement 
error. Content validity is considered a critical measurement property, as 
it is important that a PROM measures what it intends to measure and 
that it is comprehensible to the target population [1]. None of the 
PROMs met standard criteria for all measurement properties with de
ficiencies found in responsiveness and criterion validity for some in
struments. Notable weaknesses in test–retest reliability and PROM 
development were observed across measures, which raise questions 
regarding the use of these instruments in research and daily clinical 
practice, suggesting further evaluation is required. 

Despite the lack of evidence for some measurement properties, the 
ADHD-RS-IV, NDDI-E-Y and PSC-17 have good evidence in favour of at 
least two measurement properties being rated very good for methodo
logical quality. There is more evidence for the NDDI-E-Y questionnaire, 
with two studies evaluating its use in comparison to other PROMs. The 
NDDI-E-Y was assessed across five different measurement properties, 
demonstrating strong evidence for internal consistency, criterion val
idity, and convergent validity. However, it was rated doubtful for PROM 
development due to a lack of qualitative data. Furthermore, Wagner 
et al. [30] found an optimal cut-off of ≥ 32 for the detection of clinical 
depressive symptoms whereas Viellard et al. [41] found a lower cut-off 
of 23. The authors noted that if a cut-off of 32 were to be used in this 
study, almost a quarter of MDD cases would have gone undetected. 
Viellard et al. [41] opted to use the CDI to test the sensitivity of the 
NDDI-E-Y, whilst Wagner et al. [30] used the CDI-2, which uses a 
different cutoff score. This could explain why the large discrepancy in 
cutoff scores existed. Also, it is possible that sociocultural differences 
may have played a role in this discrepancy, although validation studies 
of the NDDI-E obtained similar results between French and American 
populations [55]. However, due to this discrepancy in cut-off scores 
between the two populations, the NDDI-E-Y cannot currently be 
considered an equivalent to the well-established adult NDDI-E, which is 
recommended for routine screening by The International League Against 
Epilepsy [56]. 

The ADHD-RS-IV demonstrated strong evidence for internal consis
tency and was one of the few measures to demonstrate evidence for 
responsiveness. The PSC-17 also had strong evidence for internal con
sistency, as well as structural validity. Furthermore, synthesis of results 
showed that the CPRS-48, SQ, SCARED, RCADS and CES-DC all met 
standard criteria for internal consistency and were rated methodologi
cally very good. Neither cross-cultural validity, content validity nor 
measurement error were appropriately assessed in any of the studies. 
Lastly there were limited data for responsiveness, and thus there is 
limited information about important changes seen with these 
instruments. 

Another key finding of this review is that no paediatric epilepsy 
validation studies were found for the Strengths and Difficulties Ques
tionnaire (SDQ), which is often used in paediatric epilepsy populations 
(see [57,58] as examples). The SDQ is a screening tool that is used 
globally to assess both child and adolescent mental health problems 
[59]. The search results revealed a total of 41 studies which mentioned 
the SDQ in children with epilepsy; however, none of these were psy
chometric evaluation studies and therefore did not meet inclusion 
criteria for the review. Other authors have noted the limited literature 

investigating the SDQ’s measurement equivalence invariance between 
treatment groups [59]. The imbalance of research on the included 
PROMs does not mean that they should be dismissed, as they may still be 
robust and useful, but require more extensive validation in paediatric 
epilepsy samples for clinicians to reliably detect at-risk children. 
Although one must be cautious when extrapolating data from other ill
nesses to epilepsy, previous studies have supported the use of some of 
these PROMs for other childhood illnesses, for example, paediatric 
oncology [60,61], diabetes [62], and asthma [63]. The use of these 
PROMs in other conditions may provide clinicians or researchers with 
reassurance that these are well-used and validated measures. Further
more, for studies where quality was rated as doubtful or inadequate, this 
does not mean that the instrument was designed or carried out poorly, 
but rather means that the evidence was limited. For example, the APSI 
met most standard criteria for PROM development; however, it was not 
clear if the interviewers were trained sufficiently for aiding PROM 
development, nor was it clear if the recordings were transcribed and 
thus reduced the rating to doubtful. 

We defined mental health as any psychological or psychiatric 
symptom such as anxiety, depression, and psychosis, as well as including 
any behavioural problems and neurodevelopmental disorder traits. Of 
the 13 questionnaires identified, only two were epilepsy-specific (NDDI- 
E-Y and APSI) with the remaining being generic questionnaires. Generic 
measures are useful to establish overall mental health in the population 
or to compare between diseases and general populations [50]. However, 
they may not be as sensitive to the effects of epilepsy on mental health as 
disease-specific questionnaires which contain domains that are more 
relevant to this condition, and thus may provide more focused infor
mation that can inform shared-decision making [50]. For example, the 
study by Carrozzino and colleagues [44] used the single item in the 
SCARED for panic attacks and found 24.1 % of patients with epilepsy 
had panic disorder compared to 0 % in the control group [44]. However, 
when the conventional SCARED subscale was used, 72 % of patients 
with epilepsy had panic disorder compared to 24 % of the control group, 
highlighting the problem of overdiagnosis [44]. Therefore, from a 
clinical point of view, it is important to improve detection of anxiety in 
epilepsy by differentiating anxiety symptoms from seizure symptoms 
[44]. Disease-specific measures are argued to have greater responsive
ness to changes in a patient’s condition and thus are more appropriate 
for measuring treatment outcomes within specific clinical populations. 
Therefore, generic and disease-specific PROMs could be used concur
rently to obtain a more accurate assessment [64]. 

Many of the mental health PROMs identified in this review are 
parent-rated; however, when evaluating the mental health of children 
and young people with epilepsy, it is important that there is the op
portunity for the child to rate their own mental health alongside their 
parent or caregiver [1]. Mental health is a subjective matter and there 
may be factors that parents or caregivers deem less important or are 
unaware about. Parents in non-clinical samples may not be particularly 
sensitive to mood symptoms and disorders reported by children them
selves, thus potentially underestimating levels of mood and behavioural 
problems [65]. On the other hand, parents of children with epilepsy may 
be especially sensitive to mood and behaviour problems, leading to 
overestimated levels of mood and behavioural problems. Furthermore, 
parent-proxy reports may be influenced by factors other than the child 
themselves [65]. For example, a study with a sample of children with 
newly diagnosed epilepsy found that parental stress correlated with 
negative parent-proxy assessments regarding the child’s quality of life 
[65]. A study by Eom and colleagues [66] compared case-control dif
ferences in behaviour using parent-proxy and self-reports and found 
substantially higher levels of behavioural problems for cases compared 
to controls [66]. However, when results were adjusted for measures of 
parental emotional impact, there was no longer a difference in scores 
between case and control groups [66]. Furthermore, in comparing self- 
report measures completed by adolescents or young adults, results 
showed that there was no evidence of higher behavioural burden in 
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epilepsy vs control groups [66]. Therefore, these results demonstrate 
how parent-proxy reports can be influenced by other factors which in 
turn distorts assessment of subjective outcomes [65]. This in turn in
fluences the understanding of the association between childhood epi
lepsy and psychological-behavioural problems [65]. Therefore, whilst 
parent-proxy reports can provide an independent parent perspective of 
the child’s mental health, they should ideally be used to complement the 
child self-report measure. Future studies aiming to validate mental 
health PROMs in paediatric epilepsy should also consider and assess 
parent proxy reliability. 

The majority of studies identified here included both young children 
and adolescents. This may be an issue to consider as mental health in 
young children may present differently compared to mental health in 
adolescents [42]. Many of these studies reported total results and thus it 
is unknown if there is a difference in scores between lower and upper 
ends of the age range. The BASC and the CBCL were the only PROMs 
identified in this review with developmentally appropriate versions. 
Furthermore, the study by Wagner et al. [42] was the only study to 
examine the association between scale scores, chronological age of 
youth and age of seizure onset. Results showed that as age increased, 
internalising symptoms increased [42]. This is consistent with previous 
literature providing evidence that adolescents with epilepsy are more 
vulnerable to anxiety and depression compared to children with epi
lepsy [67]. This follows trends seen in the general population, for 
example, in England, 1 in 10 5–10-year-olds were estimated to have a 
mental health disorder, whilst it was 1 in 6 for 17–19-year-olds [68]. 
However, there may also be factors that are specific to people with ep
ilepsy. Neurodevelopmental changes such as fluctuating hormones 
during puberty may increase seizure activity, in turn increasing 
vulnerability for adolescents [69]. Furthermore, studies have found that 
higher age of epilepsy onset is correlated with higher internalising 
symptoms [67]. Thus, psychosocial and neuropathophysiological 
stressors may contribute to the higher internalising symptoms seen in 
older youth with epilepsy [42]. Furthermore, there is also the possibility 
that the PSC-17 may be better as detecting internalising symptoms in 
older children than younger children [42]. Future research should 
consider using large sample designs to investigate the association be
tween scale scores and chronological age of youth. 

Finally, to improve the use of PROMs in clinical practice, it may be 
beneficial to obtain consensus amongst professionals, which can be 
aided through the development of a core outcome set (COS). These 
provide a list of standardised outcomes that, as a minimum, should be 
reported when conducting clinical research into a specific population 
[70]. One key COS developed for use in paediatric epilepsy research 
identified a total of 39 outcomes across 10 domains, including outcomes 
such as pain, self-esteem, and friendships, among others [71]. These can 
therefore help to inform PROM development, and to ensure that they 
capture the most meaningful information for those with paediatric 
epilepsy. 

4.1. Limitations 

A limitation of the current review was that some of the included 
instruments were either developed or psychometrically evaluated before 
the COSMIN checklist became broadly available and this may have had 
an impact on scores given for methodological quality. It was found that 
many of the studies did not report sufficient detail and as a result, using 
the COSMIN checklist to appraise the PROMs proved to be challenging at 
times. For example, the APSI [23] provided limited information 
regarding the development of the PROM, in turn leading to harsh ratings 
of methodological risk of bias. Therefore, it is important that PROM 
developers or any researchers aiming to validate PROMs consider the 
possible methodological risks of bias and report sufficient details 
regarding the evaluation of measurement properties. The COSMIN 
methodology has a notable advantage in identifying potential flaws in a 
measurement method, as it doesn’t allow compensating for these flaws 

with higher scores in other areas [72]. However, a drawback of this 
approach is that even a single low rating can result in an overall poor 
rating for a measurement property, requiring all aspects to be rated as 
good or excellent to be considered as such [73]. Therefore, alternative 
methods could be explored, such as moving away from the “worst score 
counts” principle, to arrive at a more suitable and reliable scoring 
approach. Finally, it should be noted that the overall appraisal of each 
questionnaire in this review was limited by the availability of only one 
or two published articles for each PROM. 

4.2. Future research directions 

With the high prevalence of mental health symptoms and neuro
developmental disorders in paediatric epilepsy, and the burden it causes 
for individuals with epilepsy, their families and caregivers, there is a 
clear need for routine mental health screening and assessment in this 
population. The assessment of methodological quality reported here 
suggested that the available questionnaires be treated with some caution 
and that more robust validation of frequently used measures is needed. 
Future studies may seek to address the responsiveness of PROMs 
regarding changes in patient symptoms before and after treatment, for 
example. Nonetheless, acceptable measurement properties are just one 
aspect that determines if a PROM is useful in research and clinical 
practice [50]. Other important considerations include the cost, time 
taken, ease of administration and patient acceptability [50]. Future 
research may also wish to address the broader spectrum of domains that 
may affect those with paediatric epilepsy. Topics beyond the scope of 
our inclusion criteria such as social determinants of health, or sleep 
disturbances, may further reflect the interconnectedness of symptoms 
affecting outcomes in paediatric epilepsy. 

4.3. Conclusion 

Only a small number of mental health and neurodevelopmental 
PROMs have been evaluated psychometrically in paediatric epilepsy, 
with few having sufficient evidence of robust measurement properties to 
justify recommending their routine use, according to COSMIN criteria. 
The existing tool demonstrating the most evidence to date was the NDDI- 
Y-E. Development and validation of new PROMs for measurement of 
mental health and neurodevelopmental outcomes in paediatric epilepsy 
therefore appears to be warranted. Nevertheless, whilst awaiting future 
PROMs developed specifically for this population, researchers and cli
nicians should not be dissuaded from using existing measures, if they 
have been well-validated in other paediatric populations [60–63]. 
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