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Foreword 

 
Unfortunately, the original study could not proceed as planned due to difficulties 

recruiting participants and carrying out data collection in the context of the COVID-19 

pandemic and related disruptions to service provision.  

 

Firstly, it was not possible to access a control group in order to address the research 

question. The control group would have included healthy, typically developing children 

from mainstream schools across Glasgow and Edinburgh. However, due to social 

distancing restrictions and limited resources available to staff at this time, schools were 

not in a position to advertise the study or grant the team permission to attend schools for 

the purpose of this research study.  

 

Secondly, it was anticipated that there would be significant challenges associated with 

recruiting children and young people to the clinical group. This was in part due to the 

recognition that clinical staff were working in the context of increased demands and 

limited resource. It was also acknowledged that families were experiencing ongoing 

disruption to their daily lives and may have had limited availability to facilitate taking 

part in research in the context of working from home or while contending with other 

issues relating to COVID-19. Due to restrictions and attempts to limit exposure to 

COVID-19, the alternative plan had been to carry out data collection online rather than 

in a hospital setting. However, this plan was also considered suboptimal; given children 

and young people missed a significant period of school due to the pandemic, it was agreed 

that it would not be in their best interests to miss more school hours for the purpose of 

this research project.  
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The decision was taken to abandon the original study as planned, with the goal for it to 

be progressed at a later date.  Professor Liam Dorris had access to an existing dataset 

involving other children and young people within a neurology setting. The study used 

similar methods of analysis involving neurodevelopmental testing, with a view to 

increasing our understanding of child development in the context of neurological 

conditions and adverse experiences. Due to time constraints, given this data was available 

and suitable for analysis, it was decided that this study would be an appropriate 

replacement to satisfy the requirements for a DClinPsy.   

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



9 

Chapter 1 

Mental Health Outcomes in Children and Young People following 

The Great Recession: A Systematic Review 

Lauren Delahunty1* 

1Mental Health and Wellbeing, Institute of Health and Wellbeing, University of 

Glasgow  

*Correspondence Address:

Mental Health and Wellbeing 

Administration Building  

Gartnavel Royal Hospital  

1055 Great Western Road  

Glasgow 

G12 0XH  

E-mail: 

Prepared in accordance with the author requirements for Child And Adolescent Mental 

Health (Appendix 1.1, p.100).  

Word Count (with references): 8,703 

mailto:l.delahunty.1@research.gla.ac.uk


10 
 

Abstract 

 
Background: We examined the evidence on mental health outcomes for children and 

young people who experienced the Great Recession of 2008. The aim was to understand 

the potential COVID-19 pandemic related economic impacts on the mental health of 

children and young people. Lessons from the Great Recession could be applied to inform 

future practice, policy and research regarding children and young people’s mental health 

following the pandemic.   

 

Method: A systematic search of PsycINFO, Medline, CINAHL and Embase retrieved 

1,391 papers for review.    

 

Results: Following application of eligibility criteria, 13 articles met inclusion. These 

studies used cross sectional and cohort designs, and utilised formal psychological 

measures or retrospective hospital data to assess the mental health of children and young 

people during the period of the Great Recession. There is limited evidence that the mental 

health of young people is negatively affected during periods of economic instability 

among those who are socioeconomically disadvantaged. A negative mental health impact 

was not observed across all studies for children and young people.  

 

Conclusions: The mental health of children and young people may be impacted as a 

result of an economic recession, as demonstrated during the Great Recession of 2008. 

These effects are not equally distributed amongst the general population and specific risk 

indicators include low parental educational attainment, parental and youth 

unemployment. These risk factors may affect young people differently according to age. 
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Implications for researchers, policy makers and clinical services in the context of the 

economic recession resulting from the COVID-19 pandemic are discussed.  

 

Keywords: Economic Recession, Children, Adolescents, Mental Health 
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1. Introduction 

 
In March 2020, the World Health Organisation (WHO) announced the presence of a 

global pandemic known as Coronavirus Disease 2019 (COVID-19; WHO, 2020). As of 

May 2021, there have been over 160 million confirmed cases and over 3 million deaths 

worldwide (WHO, 2021). In an attempt to contain the outbreak, countries responded by 

enforcing various levels of social distancing measures, disseminating public health 

information at speed and increasing the capacity of health services to provide care to 

those affected. In doing so, governments were faced with challenges to providing 

essential health services,  maintaining economic stability, and protecting the physical and 

mental health of the population.  

Studies are emerging rapidly in an attempt to share knowledge and increase 

understanding of the virus and the potential long-term impacts on global health and 

economies. This includes the increasing recognition of the mental health impact of the 

pandemic (Vindegaard & Benros, 2020; Xiong et al., 2020), with some vulnerable groups 

at increased risk, such as children and young people (Loades et al., 2020; Ma et al., 2021). 

In a review examining the mental health research priorities during the COVID-19 

pandemic, Holmes et al. (2020) highlight that policy makers are tasked with responding 

to the psychological burden associated with both the effects of the virus itself and its 

containment measures (e.g. psychological distress resulting from hospitalisation, 

bereavement, long periods of isolation), and also due to the impact on the economy and 

resulting financial strain felt at an individual level. Holmes et al. (2020) suggest that 

understanding and mitigating the mental health consequences for vulnerable groups 

should be a research priority during this pandemic. In the UK, epidemiological studies 

of children and young people reported an increasing number of mental health difficulties 

before the pandemic; including social isolation and low education attainment (Sellers et 
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al., 2019). Studies have also reported on increasing rates of self-harm (Morgan et al., 

2017) and suicide among young people (Rodway et al., 2020). Mental health problems 

are not evenly distributed across the population; it is well established that those who are 

socioeconomically disadvantaged are more likely to experience physical and mental 

health related difficulties (Reiss, 2013), including those who are experiencing or at risk 

of poverty.  

The full economic impact of COVID-19 remains to be seen. Reports from the 

Scottish Government in June 2020 indicated that 175,000 children and young people in 

Scotland were receiving free school meals, an increase of 30%, due to the financial strain 

on families since the beginning of the coronavirus pandemic (Scottish Government, 

2020).  Other reports suggest that the gross national product in the UK declined by 9.1% 

in 2020, driven by significantly weaker growth from services. This decline is more than 

twice the next largest fall of 4% in 2009, during the Great Recession in 2008 (Office for 

National Statistics, 2021).  

The Organisation for Economic Co-operation and Development (OECD) is 

comprised of 38 countries, representing approximately 80% of world trade and 

investment (OECD, 2021). It is understood that many of these countries experienced 

economic consequences of the Great Recession (Keeley & Love, 2010). This global 

economic crisis had a significant and long-lasting impact on European labour markets 

(European Central Bank, 2014). Existing evidence suggests that an economic recession 

negatively impacts mental health outcomes through high unemployment rates, a decline 

in living conditions, and high levels of social exclusion, particularly in groups who were 

already at risk (Frasquilho et al., 2015). In their review of the evidence, Hiilamo et al. 

(2020) found that while the Great Recession had a negative effect on children’s mental 

health, this effect was not fully explained by parents’ exposure to the recession.  
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Similarly, Katikireddi et al. (2012) reported that deteriorations in mental health on a 

population level cannot be fully explained by differences in unemployment levels. A 

Finnish study suggested that financial strain can lead to mental health difficulties in 

children through changes in family relationships and parenting quality (Solantaus et al., 

2004). Evidence suggests that a strong risk factor for child and adolescent mental health 

difficulties is having a parent who experiences depression (Thapar et al., 2012), and it is 

well evidenced that an economic recession is associated with negative mental health 

outcomes in adults (Haw et al., 2015). Chang et al. (2013) examined the impact of the 

2008 global economic crisis on suicide trends across 54 countries, and found that for 

European men, increases in suicide rates were highest in those aged between 15 and 24 

years old. Barr et al. (2012) reported a significant increase in suicide rates in England 

between 2008 and 2010 and found that areas with an increase in unemployment was 

associated with increased suicides rates, particularly among men. However, Pfoertner et 

al. (2014) carried out a cross-national study of adolescents and concluded that in contrast 

to the existing literature, psychological difficulties in this group were related to poor job 

prospects for their own employment, rather than due to associations with existing adult 

unemployment rates and changes in the economy.   

These findings highlight that the mechanisms by which economic recessions 

impact on children and young people’s mental health are multifactorial and may reflect 

different age-specific risks. For example, adolescents may experience difficulties relating 

to reduced employment opportunities and general uncertainty about the future (Hiilamo 

et al., 2020; Rathmann et al., 2016), while in young children, challenges may relate to 

negative changes in parental mental health (Layte & McCrory, 2018).  

We conducted a systematic review of the literature synthesising the evidence for 

mental health outcomes in children and young people following the Great Recession. 
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Due to the unprecedented nature of the COVID-19 pandemic, the ongoing economic 

effects and the lack of empirical data available thus far, our objective was to use the data 

that emerged from the 2008 Great Recession, another financial crisis that was 

experienced on a global level, to inform our understanding of the impact of the current 

financial crisis caused by COVID-19. The ultimate goal is to apply these learning points 

in order to develop policies and interventions to mitigate this relationship and reduce the 

psychological burden on children and young people. 

The primary aim of this review was to investigate the prevalence of negative 

mental health outcomes in young people following the Great Recession of 2007/2008.  

 

2. Methods 

The systematic review protocol was developed in line with the Preferred Reporting Items 

for Systematic reviews and Meta-Analyses guidelines (PRISMA; Page et al., 2021) and 

was registered in advance with the International Prospective Register of Systematic 

Reviews (PROSPERO) on 17th September 2020 (registration number 

CRD42020199254).  

 

Information sources  

Studies published between the years 2008 and 2020 were sought from MEDLINE (Ovid; 

1946 – present), Embase (Ovid; 1947 – present), PsycINFO (EBSCO; 1806 – present) 

and CINAHL (EBSCO; 1981 – present) electronic databases. The Cochrane Library was 

also examined. Other methods used included reference checking and hand searching of 

relevant journals and studies.  
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Search 

The search strategy focussed broadly on three topic areas: 1) mental health, 2) children 

and young people, and 3) the Great Recession and economic crisis. Index and exploded 

terms were explored where relevant (see appendix 1.3., p.105 for full search strategies 

across included databases).  

 

Eligibility criteria  

This review included studies from peer reviewed journal articles published in English. It 

specifically focused on papers examining the mental health outcomes in children and 

young people following the global economic recession or “Great Recession” of 

2007/2008. The comparator was mental health outcomes in the period before or after the 

Great Recession (i.e. before 2007). The study population was limited to individuals aged 

between 5 and 24 years old, living in a country which experienced the Great Recession. 

Full inclusion and exclusion criteria are presented in table 1.1.   

 

Table 1.1. 

Full Inclusion and Exclusion Criteria  

Characteristic  Included Excluded  

Population  Studies involving the general 

population of young people aged 

between 5 and 24 years old in OECD* 

countries which experienced the Great 

Recession of 2008.    

Studies focusing on 

countries which did not 

experience the global 

economic recession.  

 

Studies examining an adult 

population (or majority 

adult, i.e. 16+ years). 

Exposure   Being a young person living in a 

middle-high income country that 

experienced the Great Recession of 

2008. 

Studies reporting on mental 

health outcomes in children 

and young people not 

including the period of the 

Great Recession (2008 

onwards).  

  



17 
 

Studies which use 

economic measures as 

predictor variables.  

Comparator  Mental health outcomes in young 

people reported in the years before or 

after the Great Recession (i.e. before 

2007 or after 2009). 

Studies which report on 

data from another period of 

recession or global event 

(such as trauma relating to 

a natural disaster).  

Outcomes  Mental health difficulties described by 

prevalence rates of common 

externalising and internalising mental 

health disorders (e.g. behavioural 

difficulties, mood disorders, school 

based problems, suicide rates, other 

psychological disorders) or scores on 

formal, standardised measures of 

psychological distress (e.g. behavioural 

difficulties, anxiety or depression 

symptoms, or overall psychological 

wellbeing). 

 

Studies which do not 

examine mental health as 

an outcome variable. 

 

 

 

Study design  Observational cohort or cross-sectional 

studies  

Systematic reviews 

 

lntervention studies such as 

Randomised Controlled 

Trials 

 

Review articles or 

commentaries  

 

Chapters from books  

 

*OECD: Organisation for Economic Co-operation and Development 

Study selection  

The first step of study selection involved two phases of screening studies meeting the 

inclusion criteria; firstly by examining titles and abstracts, followed by full text review. 

During both the first and second phase, two reviewers independently assessed all papers 

for inclusion, based on title and abstracts initially and subsequently on full text. In cases 

of disagreement at both stages, an opinion was sought from a third supervising author in 

order to reach a resolution. At all points, resolution of disagreements was achieved by 

making reference to the review protocol and inclusion criteria to ensure consistency 

across decision making processes. Decisions were recorded using Rayyan QCRI software 

(Ouzzani et al., 2016).   
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Risk of bias in individual studies  

Study quality was assessed using the NIH Quality Assessment Tool for Observational 

Cohort and Cross-Sectional Studies (appendix 1.2, p.104; National Heart, Lung and 

Blood Institute, 2021). This tool assesses internal validity in areas of subject selection, 

assessment (including outcome measures and blinding), confounders and allows for an 

overall assessment of study quality categorised as “good”, “fair” or “poor”. Studies 

meeting criteria were included in the final review, taking note of their overall quality 

rating. Two reviewers were involved in assessing the quality of the relevant papers, and 

any disagreements were resolved by a third supervisory author.  

 

Data extraction  

Data were extracted on study design, methodology, study population characteristics, 

recorded measures of mental health outcomes, and overall study findings. The 

information was extracted using a bespoke extraction template created for the purpose of 

this study (see table 1.3), which was subsequently checked by a second reviewer.  

 

Synthesis of results  

Due to the significant variability in methods used in these studies and insufficient 

comparable data to support quantitative synthesis/meta-analysis, data relating to mental 

health outcomes from relevant studies were summarised in narrative form.  
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Figure 1. 

 

PRISMA Flowchart (Page et al., 2021)
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3. Results 

Description of the articles   

The article selection process is outlined in the PRISMA flowchart (figure 1). The initial 

database search yielded 1,391 papers, in addition to one paper identified from the 

literature. Once duplicates were removed, 724 papers remained. After title and abstract 

screening, 135 studies underwent full text review. 122 studies were excluded, as detailed 

in figure 1. The characteristics of 13 included studies are detailed in table 1.3. Of the 13 

included studies, 8 were cross-sectional studies, 3 used population-based cohort designs, 

1 analysed data retrospectively using hospital records, and 1 used an interrupted time 

series analysis. The age of participants ranged from 5 – 24 years old. One study also 

included adults aged 24+ years (Medel-Herrero & Gomez-Beneyto, 2019). The decision 

to include this paper was made on the basis that a large proportion of the sample included 

children and adolescents within the proposed age range.  Another study also included 

adult participants but reported specific data from young people aged 15-19 years old 

(Strukcinskiene et al., 2011).  

There was significant heterogeneity in the methodologies of included studies. 

Many used formal, standardised psychological assessment tools (Aguilar-Palacio et al., 

2015; Cui & Zack, 2013; Johnson et al., 2017; Motti-Stefanidi & Asendorpf, 2017; 

Rajmil et al., 2013; Siomos et al., 2014; Torikka et al., 2014; Torikka et al., 2017), the 

majority of which were based on self-report, but some included parent/teacher reports 

(Motti-Stefanidi & Asendorpf, 2017; Rajmil et al., 2013). Other studies used hospital 

admission rates (Medel-Herrero & Gomez-Beneyto, 2019; Rhodes et al., 2014), or 

suicide incidence rates in the population (Kõlves & De Leo, 2014; Kõlves & De Leo, 

2016; Strukcinskiene et al., 2011). 
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Table 1.2. 

 

Quality Ratings of Included Studies* 

 

 

CD= Cannot Determine, NR= Not Recorded, N/A= Not Applicable  

*Based on quality assessment tool (see appendix 1.2., p.104).  

 Item 

Author (year) 1 2 3 4 5 6 7 8 9 10 11 12 13 14 

Aguilar-Palacio et al., 

2015 

Yes Yes CD Yes No No Yes N/A Yes N/A Yes No N/A Yes 

Cui and Zack, 2013 Yes Yes NR Yes No No Yes N/A Yes N/A Yes No N/A Yes 

Johnson et al., 2017 Yes Yes Yes Yes No No Yes N/A Yes N/A Yes No N/A Yes 

Kõlves and De Leo, 

2014 

Yes Yes Yes No No No Yes N/A Yes N/A Yes No N/A No 

Kõlves and De Leo, 

2016   

Yes Yes Yes No No No Yes N/A Yes N/A Yes No N/A No 

Medel-Herrero and 

Gomez Beneyto, 2019 

Yes Yes Yes Yes No No Yes N/A Yes N/A Yes No N/A No 

Motti-Stefanidi and 

Asendorpf, 2017 

Yes Yes NR Yes No No Yes N/A Yes N/A Yes No N/A Yes 

Rajmil et al., 2013 Yes Yes Yes Yes No No Yes N/A Yes N/A Yes No N/A Yes 

Rhodes et al., 2014  Yes Yes Yes Yes No No Yes N/A Yes N/A Yes No N/A Yes 

Siomos et al., 2014 Yes Yes NR Yes No No Yes N/A Yes N/A Yes No N/A Yes 

Strukcinskiene et al., 

2011 

Yes Yes Yes Yes No No Yes N/A Yes N/A Yes No N/A No 

Torikka et al., 2014 Yes Yes NR Yes No No Yes N/A Yes N/A Yes No N/A Yes 

Torikka et. al.,  2017 Yes Yes NR Yes No No Yes N/A Yes N/A Yes No N/A Yes 
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Quality ratings are provided in tables 1.2 and 1.3.   

 

Mental Health Outcomes  

All included studies used a measure of mental health as the main outcome variable. Based 

on these studies, the evidence for negative mental health outcomes in children and young 

people during the period of the Great Recession was variable (see table 1.3).   

Five studies demonstrated poorer mental health outcomes in young people 

exposed to the Great Recession. In their study examining trends in health-related quality 

of life across the years 2000-2010, Cui and Zack (2013) found that adolescents from low-

middle income families experienced worse outcomes than those from high income 

families. They conclude that the observed declines in health-related quality of life are 

consistent with recession effects, suggesting poorer mental health during the years of the 

Great Recession, but only for those who were socioeconomically disadvantaged. Medel-

Herrero and Gomez-Beneyto (2019) found that psychiatric hospitalisations among young 

people significantly increased in 2008 for individuals experiencing difficulties with 

alcohol/drug related disorders, depression, disturbance of conduct and emotions, and 

‘neurotic’ and personality disorders.  They found admission rates continued to increase 

in the months after the onset of the recession for individuals presenting to hospital with 

acute reactions to stress and functional psychosis, among other diagnoses, which they 

understood to be related to the impact of the economic recession. Rhodes et al. (2014) 

reported that rates of young people presenting to the Emergency Department with suicide 

related behaviour decreased over time up until 2006/2007, but began to increase again in 

2008.  In addition, the proportion of girls who had a repeat presentation to the Emergency 

Department for suicide related behaviour increased from 2006 to 2010/2011 by 10%. 

Torikka et al. (2014) reported that in Finnish girls, the rate of depression was slightly 
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higher in the year 2008/2009 compared to 2000/2001, but this effect was not observed in 

boys. When considering the entire study period, the prevalence of depression peaked 

among girls in 2010/2011, and among boys in 2008/2009. In a later study, Torikka et al. 

(2017) found an increase in depression levels for boys and girls in 2008/2009 compared 

to 2002/2003, but a decrease in the frequency of ‘drunkenness’ for both. However, 

contrary to the decreasing trends in the full sample, frequent drinking did not decrease 

among the more socioeconomically deprived group, but actually increased over the study 

time period, particularly among those who scored high on a measure of depression.  

Other studies found variable results. In their study comparing young people 

assessed before and during the crisis, Motti-Stefanidi and Asendorpf (2017) reported that 

while young people during the crisis experienced more teacher-rated conduct problems, 

they did not self-report worse psychological wellbeing (as measured by self-esteem and 

emotional symptoms). Johnson et al. (2017) reported only slight changes observed in 

mean levels of self-esteem, depression, risk-taking behaviour, interpersonal aggression 

and property crime during the Great Recession. They concluded that trends in the above 

indicators of mental health in young people were relatively stable. Rajmil et al. (2013) 

reported that while there were no significant changes in mental health in 2010-2012 

compared to 2006 overall, they observed poorer mental health in families with lower 

maternal education and employment status. Aguilar-Palacio et al. (2015) found no 

increase in psychological problems when comparing the years 2006 and 2011/2012; in 

fact, they found that the prevalence of psychological problems declined in young women 

aged 16-24 years. Similarly, Kõlves and De Leo (2016) examined suicide rates 

worldwide between 1990 and 2009 and found no significant increase in rates among 

those aged between 15 and 19 years old. Kõlves and De Leo (2014) carried out a similar 

study with children aged between 10 and 14 years old; their analysis also did not suggest 
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statistically significant difference in suicide rates across this time-period. Siomos et al. 

(2014) found that while there was an increase in internet addiction symptomatology 

between 2006 and 2011, the 2011 sample had fewer psychological complaints to report; 

however, when reported, these complaints were of a similar magnitude to those reported 

in 2006, suggesting no increase in psychopathology. 
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Table 1.3.  

Characteristics of Included Studies 

Authors and 

Year 

Sample 

Characteristics  

Mental Health 

Outcome 

Study design and Statistical 

Methods 

Main Findings Quality 

Rating  

Aguilar-Palacio 

et al., 2015 

Spain; The Spanish 

National Health 

Surveys 2006 and 

2011/2012 

 

Young people aged 

16-24 years old  

 

N=3,701 

The General 

Health 

Questionnaire 

(>3 indicates a 

mental health 

difficulty)  

Repeated cross-sectional study.  

 

Chi squares to explore 

differences between gender over 

time, logistic regression to 

investigate influence of 

employment status on health and 

lifestyle  

GHQ >3 

 Odds ratios: Men: .89 (not statistically significant), 

95%CI: .64 -1.23, C statistic: .504.  

 

Young Women: 0.61 (statistically significant), 

95%CI: .47 -.79, C statistic: .569. 

Good 

Cui and Zack, 

2013  

The US; The 2001-

2010 National Health 

and Nutrition 

Examination Survey. 

 

Children and young 

people aged 12-17 

years old. 

 

N=7,087 

Number of 

reported 

mentally 

unhealthy days 

during the past 

30 days – a 

validated 

measure by the 

Centers for 

Disease Control 

and Prevention.  

Repeated cross-sectional study. 

 

T-tests to detect significant 

differences between percentages 

and logistic regression to test for 

trends. 

% reporting zero mentally unhealthy days declined 

significantly from 60.9% in 2005-2006 to 49.4% in 

2009-2010.  

 

Significant decrease in % of zero mentally unhealthy 

days among adolescents from low income families 

(from 63% in 2003/2004, to 46% in 2009/2010).  

 

Significant increase in %  reporting 14 to 30 mentally 

unhealthy days increased significantly among 

adolescents from low income families (5% in 2007-

2008 to 11% in 2009-2010) and middle income 

families (4% in 2001/2002 to 10% in 2009/2010).   

Good 
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Johnson et al., 

2017 

The US; Monitoring 

the Future Study. 

(1991 – 2014)  

Children and young 

people aged 13-16 

years old  

 

N=245,682 – 773,862  

Self-reported 

measures of 

self-esteem, 

depression and  

interpersonal 

aggression – 

measures used 

in other 

Monitoring the 

Future Studies.  

Repeated cross-sectional study. 

 

Ordinary least squares and 

logistic regression models 

(reference category for the 

regression is the year 2008)  

With 2008 as the reference category, no significant 

change in depression or self-esteem in 2005, 2006, 

2007, or 2009 through to 2012. However, there was a 

slight increase in 2013 (OLS: -.10) and 2014 (OLS:-

.17), p <.05.  

 

No significant change in levels of interpersonal 

aggression until they began to decrease in 2011 

(OLS: -.04) , 2012 (OLS: -.08) and 2013 (OLS: -.09), 

in comparison to 2008 (p<.05).  

Good 

Kõlves and De 

Leo, 2014 

Worldwide; WHO 

Mortality Database 

from the World Bank 

Data set between 

1990 to 2009.  

 

Young people aged 

10-14 years old. 

 

N= 81 countries, 

participant numbers 

not stated. 

Suicide rates Population based cohort study.  

 

Average rates for the decades 

1990–1999 and 2000–2009 were 

calculated and t tests were used to 

compare across countries. 

Poisson regression was applied 

when comparing the decades, and 

risk ratios with 95% confidence 

intervals were calculated. 

 

No significant decline in suicide rates observed in 

this sample.  

 

For males, 1.61 to 1.52 per 100,000 (T=0.64, df=80, 

p=.521) 

 

For females, 0.85 to 0.94 per 100,000 (T=-1.03, 

df=80, p=.309) 

However, some significant changes detected in 

particular countries.  

Fair 

Kõlves and De 

Leo, 2016   

Worldwide; WHO 

Mortality Database 

from the World Bank 

Data set between 

1990 to 2009.  

 

Young people aged 

15-19 years old. 

 

Suicide rates  Population based cohort study.  

 

T tests were carried out to 

compare average suicide rates for 

different regions.  

Joinpoint regression was carried 

out to identify the best fitting 

points where a statistically 

No significant increase in suicide rates observed in 

this sample.  

For males, 10.30 to 9.51 per 100,000 (T=1.80, df=80, 

p=.076).  

 

For females, 4.39 to 4.18 per 100,000 (T=.72, df=80, 

p=.473). 

 

Fair 
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N= 81 countries, 

unsure of total 

number of children 

and young people. 

significant change in trend 

occurred.  

However, some significant changes detected in 

particular countries. 

Medel-Herrero 

and Gomez 

Beneyto, 2019 

Spain; The National 

Hospital Morbidity 

Survey.  

 

Twelve different age 

ranges, including 5-

34 year olds* 

 

N= 1,152,880 

Psychiatric 

hospital 

admissions 

Interrupted time series analysis to 

investigate the trends in 

psychiatric hospital admissions 

during the economic downturn.  

 

69 months before and after the 

onset of the economic crisis 

(defined as April 2008).  

An increase of 51.6% (95%CI% 24.2 – 85.1; p=.039) 

per month in admissions due to depression and an 

increase of 46.1% (95CI% 24.7 -71.2; p=.018) for 

those caused by childhood and adolescence 

disturbance of conduct and emotion.  

 

“Neurotic” and personality disorders increased by 

26.6% (95%CI 14.2-40.3; p=.024) and alcohol/drug 

disorder increased by 26.2% (95%CI 13.6-40.3; 

p=.029) per month from the onset of the economic 

crisis.  

Fair 

Motti-Stefanidi 

and Asendorpf, 

2017 

Greece; Surveys in 

two classroom 

student cohorts 

 

Children and young 

people aged 

approximately 13 

years old 

 

N= 2,109 

Youth 

adaptation and 

wellbeing 

measures: 

school 

absences, 

school 

engagement, 

conduct, self-

efficacy, 

emotional 

wellbeing 

outcomes 

included self-

esteem and 

emotional 

symptoms, 

Repeated cross-sectional study. 

 

Logistic regression to estimate 

propensity scores to account for 

group differences.  

 

Standardised cohort effect (standard error): 

 

Conduct: -.505 (.143), p<.001  

 

Self Efficacy: -.162 (.077), p<.05  

 

Self Esteem: -.067 (.058), not significant  

 

Emotional Symptoms: -.073 (.057), not significant  

 

Good  
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assessed by the 

Rosenberg Self-

Esteem Scale 

and the 

Strengths and 

Weaknesses 

Questionnaire.  

Rajmil et al., 

2013 

Catalonia; Catalan 

Health Survey 

between 2006-

2010/2012. Children 

aged 14 years and 

younger  

 

N= 2,200 in 2006  

1,967 in 2010/2012 

Strengths and 

Difficulties 

Questionnaire 

total score  

Repeated cross-sectional stud. 

 

Linear and logistic regression  

Overall sample scores comparing SDQ in 2006 

versus 2010-2012: B= 0.48 (CI95%: -0.14 – 1.1), not 

significant  

 

 

Good 

Rhodes et al., 

2014  

Canada; Hospital 

records for 

emergency 

department 

presentations for 

nonfatal suicide-

related behaviour in 

2002/2003 to 

2010/2011.  

 

Adolescents aged 12-

17 years old. 

 

N=15,739 

Incidence and 

nature of 

suicide related 

behaviour 

presenting to 

the Emergency 

Department, 

classified using 

the ICD-10 

codes.  

 

Retrospective data analysis from 

hospital records. 

 

Negative binomial regression was 

used to test the trajectory of rates 

over time. 

Relative risk indicated that rates were about 30% 

lower in time 2 (2006-2010), compared with time 1 

(2002/2005);  girls RR: 0.70 [95%CI: 0.65-0.77], 

boys RR: 0.69 [95%CI: 0.64 – 0.76]. However, when 

examining the yearly trend between 2006/2007 and 

2010/2011, there was little change.  

 

The proportion of girls who had a repeat ED SRB 

increased from 2006 to 2010/2011; from 31.6% to 

41.7%.  

 

The proportion of boys admitted to hospital after the 

index event also increased between 2005/2006 to 

2010/2011 from 31.7% to 40.3%, but the 95% 

confidence intervals overlapped.  

Good 
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Siomos et al., 

2014 

Greece; High school 

students survey, 

carried out in 2006 

and 2011. 

 

Young people aged 

12-18 years old  

 

N= 431 in 2006, 

645 in 2011.  

The YDQ to 

measure 

internet use and 

the Symptom 

Checklist 

(SCL-90) for 

mental health 

symptoms. 

Repeated cross-sectional study. 

 

ANCOVA to determine effect of 

variables and their interaction 

effects on the YDQ score.  

Mann Whitney to examine SCL-

90 scores between groups 

 

Between 2006 and 2011, adolescents shifted to more 

addictive use of the internet, χ2(2) = 25.114, p <.001, 

effect size η (eta) was small  = 0.153.  

Most indexes except for the somatisation, phobic 

anxiety and PSDI reported statistically significantly 

lower values for the 2011 sample compared with the 

2006 sample.  

  

Good 

Strukcinskiene 

et al., 2011  

Lithuania; Data 

obtained from the 

Department of 

Statistics for the 

Government of the 

Republic of Lithuania 

(Statistics Lithuania), 

between 1990 and 

2009.   

Young people aged 

15-19 years old.  

N= 955  

Suicide rates  Population based study. 

 

The study calculated mortality 

rates per 100,000. Linear and 

quadratic regression was used to 

explore trends in suicide rates.  

In boys, a rising trend from 1990 and decreasing 

trend from 2002 was observed using quadratic 

regression (R2 =.465, p <.05) (linear regression: R2 = 

0.112, p >.05) 

No significant change was observed for girls over the 

study period using polynomial regression (R2 =.09, p 

>.05) or linear regression (R2 = 0.025, p >.05).  

Fair 
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Torikka et al., 

2014 

Finland; The School 

Health Promotion 

Study of the National 

Institute for Health 

and Welfare is a 

school based survey 

(every second year 

between 2000-2010) 

Young people aged 

14-16 years old.  

N= 618,084. 

Revised Beck 

Depression 

Inventory  

Repeated cross- sectional study.  

 

Logistic regression was used, 

time entered as an independent 

variable, with 2000-2001 being 

the reference category.  

Depression reported by 4% of girls and 2.1% of boys 

in 2000/2001 and by 4.7% and 2.2% respectively in 

2010/2011.  

In 2008/2009, odds ratio for boys with depression 

was 1.08 (CI95%: 0.99-1.18) , not statistically 

significant (no covariates included in this model). In 

the model including covariates (e.g. parent 

education/employment), odds ratio was 1.11 (CI95%: 

1.02-1.21), statistically significant (p<.05).  

In 2008/2009, odds ratio for girls with depression, 

odds ratio was 1.08 (CI95%: 1.01-1.15) in model 

with no covariates, and 1.12 (CI95%: 1.05-1.19); 

both statistically significant (p<.05). 

Good 

Torikka et al.,  

2017  

Finland; Classroom 

administered 

questionnaires from 

2000/2001 to 

2010/2011.  

 

Young people aged 

14-16 years old. 

 

N= 618,084  

Revised Beck 

Depression 

Inventory for 

depression and 

frequency of 

drunkenness as 

a proxy of 

alcohol use 

Repeated cross-sectional study.  

 

Cochran–Armitage trend test was 

used to assess for the presence of 

an association between 

frequencies of dichotomized 

alcohol use, drunkenness, 

depression and unemployment 

with time from year 2000 to year 

2011.  

Slight increase in depression for girls (3.5% in 

2002/2003 versus 4.3% in 2008/2009; p<0.001), but 

a decrease in percentage of girls who were drunk 

once a week or more frequently  (3.1% in 2002/2003 

versus 2.6% in 2008/2009; p<0.001)  

Slight increase in depression for boys (2.0% in 

2002/2003 versus 2.2% in 2008/2009; p=0.010) and a 

decrease in percentage of boys who were drunk once 

a week or more frequently (4.8% in 2002/2003 versus 

4% in 2008/2009; p<0.001).  

Good 
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4. Discussion 

Overall, we found limited evidence that young people’s mental health was worse during 

the years surrounding the Great Recession (Cui & Zack, 2013; Medel-Herrero & Gomez-

Beneyto, 2019; Rhodes et al., 2014; Torikka et al., 2014; Torikka et al., 2017), which is 

consistent with research in adult populations (Frasquilho et al., 2015). Some studies 

reported that child and adolescent mental health remained relatively stable during this 

period (Johnson et al., 2017; Motti-Stefanidi & Asendorpf, 2017).  

       This review found that psychological difficulties during the Great Recession were 

more prevalent among young people from families with less employment, lower income 

and less educational attainment, a further indication that health inequalities are 

experienced by those from lower socioeconomic backgrounds (Reiss, 2013; WHO, 

2008), particularly during economic recessions (Heggebø et al., 2019). It therefore 

follows that the same group of young people may be more at risk of mental health 

difficulties following the economic crisis resulting from COVID-19, as they contend with 

“cumulative disadvantages” (Heggebø et al., 2019, p.636). An economic crisis is likely 

to affect these young people given they experience more health risks and have less 

resources available to support them through adversity. In addition, they may be 

contending with fears of unemployment and low income, worse housing conditions and 

uncertainty about the future (Heggebø et al., 2019). COVID-19 itself also 

disproportionately affects those from lower socioeconomic backgrounds (Patel et al., 

2020; Williamson et al., 2020), in addition to the mental health impact of the restrictions 

such as a change in activities and disrupted access to health, education and support 

services (Vizard et al., 2020). Therefore, particular consideration should be given to the 

provision of mental health support to children and young people from lower 

socioeconomic backgrounds.   
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Layte and McCrory (2018) offer an explanation for the relationship between 

economic pressure and child psychological adjustment using the Family Stress Model, 

which highlights the impact of economic stress on parental mental health and how this 

mediates child mental health via the quality of the parent/child relationship.  They 

highlight that social and economic policies are required to protect families from the 

financial consequences of a recession, in order to promote child development and 

wellbeing. This supports the view held by Pierce et al. (2020), who suggest a need to 

support parents’ mental health in response to COVID-19, which may improve outcomes 

for children.  For young children, family experience of the recession was linked to 

negative changes in parental mental health and child psychological adjustment, via the 

quality of the parent-child relationship (Layte & McCrory, 2018).  For this group, it may 

be that parental unemployment (and less financial resource within the family) has an 

important role to play in influencing the child’s psychological wellbeing. However, in 

adolescents, youth unemployment rates have been associated with psychological health 

complaints during the Great Recession (Rathmann et al., 2016). It has been demonstrated 

that frequent alcohol use also increased during the recession, particularly among groups 

who were socioeconomically deprived, and frequent drinking was associated with 

depressive symptoms (Torikka et al., 2017). Therefore, for adolescents, deteriorations in 

mental health may relate more to their own employment and perceived uncertainty 

regarding future prospects. They may also engage in risky behaviours such as alcohol 

use, which may perpetuate mental health difficulties, rather than factors pertaining to 

their individual family circumstances. As highlighted above, these factors may be more 

or less pertinent for young people based on socioeconomic factors. Future studies are 

warranted to explore age-related risk factors further.   
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Limitations  

The majority of the studies included in this review used a cross sectional design, with 

measures providing a snapshot of mental health at one time; it was not possible to follow 

up individual participants to ascertain the natural history of these mental health effects. 

This method of assessment also limits our understanding of underlying causes of 

psychological distress. Although some studies recorded demographic and other 

confounding variables such as economic pressures and activities of daily living, it was 

not possible to understand individual risk factors contributing to mental health difficulties 

for children and young people at this particular time. All of these issues limit 

generalisability when interpreting findings. Previous studies have suggested potential 

reasons for a deterioration in children’s psychological wellbeing during a recession, such 

as parental mental health (Layte & McCrory, 2018), worrying prospects about future 

employment (Pfoertner et al., 2014), and poverty or reduced quality of life (Cantillon et 

al., 2017). Qualitative studies exploring young people’s attitudes during an economic 

recession may provide more fruitful information in this regard.  

One possible explanation for the discrepancy in findings could be related to the 

study designs included in this review; given the objective was to examine child mental 

health outcomes at a population level, the decision was made not to include studies which 

used economic measures as the exposure to the Great Recession. Rather, the exposure 

employed in this review was living in a country that was exposed to the Great Recession, 

and as such, all studies used a time period comparison. Therefore, we may not have 

identified important contextual information explaining the extent of mental health 

difficulties, such as level of exposure to economic harm during the recession. Some of 

the studies included used time trend analyses of suicide rates. Although these papers 

provide useful information about patterns of suicide rates over time, including the period 
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of the Great Recession, it is difficult to isolate these data in order to understand how 

much of this change can be explained by exposure to the economic crisis. In their similar 

review of the literature, Hiilamo et al. (2020) examined various exposures to the Great 

Recession, including local unemployment rates, state-wide job losses and Consumer 

Sentiment Index (a measure of a person’s confidence/uncertainty with regards to the 

economic state; Schneider et al., 2015). They found that the Great Recession did 

negatively impact on the mental health of children and young people, and that this was 

not fully explained by their parent’s economic exposure to the recession. They also report 

evidence of increased drug and alcohol use, particularly among vulnerable groups. 

Similar to the current review, they also noted that some of their included studies (namely; 

those which used time comparison analysis methodology) did not identify deteriorating 

mental health outcomes.  

The time period applied in this review included articles which assessed the mental 

health of children and young people during the Great Recession, which began at the end 

of 2007. According to a UK report, the drop in gross domestic product resulting from the 

financial crisis stabilised in 2009 and improved over the following 5 years (Office for 

National Statistics, 2018), therefore it is likely that the effects of the recession were felt 

beyond 2009, particularly in countries that were significantly impacted by the recession, 

such as Greece, Ireland and Spain, as reflected in their unemployment rates in 2013 

(European Central Bank, 2014). This is also reflected in the literature, given the number 

of papers that emerged from these countries (e.g. Siomos et al.,2014; Layte & McCrory, 

2018; Medel-Herrero & Gomez-Beneyto, 2019). Therefore, it was decided that a time 

limit would not be set in terms of defining the Great Recession period, but consideration 

would be given to this on a case-by-case basis. However, as times passes, it makes it 

more difficult to attribute changes observed in mental health solely to the economic 
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recession. In addition, given that some countries were affected more than others, it is 

worth considering this when interpreting the data from this review. 

The quality assessment tool used to evaluate these studies, although designed for 

observational cohort methodologies, also had some limitations for the studies selected. 

Given the nature of the criteria (i.e., questions about follow up and blinding status) and 

the design of the studies included in this review (retrospective review of hospital records, 

population level surveys), there were a number of criteria that were regarded as ‘not 

applicable’ or ‘cannot determine’. However, the authors of this tool acknowledged that 

the criteria set out would not be met by all cohort studies, such as the question relating 

to power and sample size (i.e. “was a sample size justification, power description, or 

variance and effect estimates provided?“); given a cohort study may be exploratory in 

nature, they may not report on power and this should not be evaluated as a “fatal flaw” 

of the study. However, based on the criteria that were applicable, the reviewers were able 

to rate the studies as “good”, “fair” or “poor” (National Heart, Lung and Blood Institute, 

2021).  

There was significant heterogeneity within the results which indicated a narrative 

synthesis rather than a meta-analysis of the evidence. Although some of the studies used 

formal measures of mental health/emotional distress that are often used in clinical 

settings (e.g., ICD-10 diagnoses, hospital admissions for self-harm), other studies used 

less comparable measures such as “number of mentally unhealthy days in the previous 

30 days” and self-reported measures of self-esteem. Moreover, some studies used self-

report measures, but others used proxy-informants. Variability in outcome measures and 

statistical methodologies makes it more difficult to draw reliable comparisons between 

data from various studies. 
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In other economic recessions, parental education level could be considered a 

protective factor for children and young people, given it is stable and therefore less 

influenced by health-related social mobility (see Heggebø et al., 2019 for further 

discussion on this topic). This may also be true in the context of this particular recession, 

given those who had a college education were less likely to lose employment (Adams-

Prassl et al., 2020). However, one of the most significant predictors of losing employment 

during the pandemic across Germany, the US and the UK was working in a job which 

meant an individual could not carry out employment tasks at home, such as those working 

in the accommodation and food service industry (Adams-Pressl et al., 2020). It was 

reported that after accounting for job characteristics, there was no longer a significant 

difference in job loss between workers with and without a university degree. In addition, 

reports suggest that those who were more at risk of losing jobs during the COVID-19 

pandemic included women (Adams-Prassl et al., 2020), and it is worth considering how 

this may impact on child and adolescent mental health (e.g., Layte & McCrory, 2018). 

These findings should be considered when drawing comparisons between risk factors 

from the Great Recession and the financial crisis resulting from COVID-19.   

Finally, as described by Hiilamo et al. (2020), there are notable differences 

between the worldwide government responses to mitigating the impact of the Great 

Recession versus the impact of the COVID-19 pandemic. For instance, they highlighted 

that in response to COVID-19, most countries adopted an approach which served to 

alleviate the impact of the economic recession (for example: the UK provided the 

furlough scheme and financial support for businesses, alongside offering mental health 

support for vulnerable groups) rather than introducing reactive, austerity measures and 

budget cuts (Richardson, 2010). Previous evidence from the Great Recession suggests 

that the response from government and social policies matters in terms of influencing 
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health outcomes (see Karanikolos et al., 2013 for a review). It is hoped that lessons 

learned from the Great Recession may help to inform our understanding of the 

psychological burden held by children and young people, a group which are understood 

to be particularly vulnerable to mental health difficulties following the COVID-19 

pandemic (Newlove-Delgado et al., 2021). This has implications for policy in terms of 

informing the appropriate and necessary service provision. For instance, given parental 

distress increased during the pandemic (a trend that was also observed during the Great 

Recession; Layte & McCrory, 2018), Pierce et al. (2020) suggest that mental health 

support for parents is likely to make a difference for the mental health of children and 

young people. Given this review highlighted the needs for young people from lower 

socioeconomic backgrounds, it highlights a particular area of need and consideration.  

 

Conclusions 

We reviewed whether the Great Recession had a negative impact on the mental health of 

children and young people, with an aim of applying these findings to our understanding 

of the impact of the current economic crisis resulting from the COVID-19 pandemic. At 

a population level, the evidence for harm was inconclusive, with evidence for and against 

significant negative mental health effects attributable to the recession. However, several 

studies reported a negative mental health impact on children and young people, 

particularly those from a lower socioeconomic demographic, highlighting the health 

inequalities faced by those experiencing economic and social disadvantage, perpetuated 

in times of an economic recession. There is some evidence to suggest that there may be 

age-specific risk factors for mental health difficulties in this context. These findings have 

implications for social, health and education policies. These should be adapted to meet 

the needs of vulnerable families to promote wellbeing in the context of COVID-19 
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recovery plans, taking into account the economic uncertainty and potential long-lasting 

effects on physical and mental health.   
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Abstract 

Background 

Paediatric brain tumour survivors are at high-risk of experiencing neuropsychological 

‘late effects’ as a result of the tumour and its treatment, which may impact on 

psychological wellbeing, educational attainment and quality of life. Emerging evidence 

suggests that young people who received treatment for a tumour in the posterior fossa 

area at risk of experiencing deficits in social cognition, with associated negative 

psychosocial outcomes.  

 

Aims 

This study aims to examine whether children and young people with posterior fossa 

tumours experience deficits in cognitive empathy compared to healthy age matched 

controls.  

 

Methods 

This study will use a case control design. Participants will be assessed using direct and 

proxy measures of cognitive empathy: The Reading the Mind in the Eyes Test (RMET), 

the “Faux Pas” test (FPT) and the Empathy Systemizing Quotient (ESQ). Cognitive 

ability and processing speed will be assessed with standardised tests.  

 

Participants  

Participants for the clinical group will be children and young people aged between 6 

and 18 years old, recruited from oncology/neurology clinics in tertiary paediatric 

centres in Glasgow and Edinburgh. They will be at least one year post treatment for a 

posterior fossa tumour. Participants for the control group will be healthy, typically 
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developing children and young people between 6 and 18 years old from schools in 

Glasgow and Edinburgh.  

 

Applications  

Results from this study could inform long-term follow up care for paediatric brain 

tumour survivors and highlight potential areas for intervention in order to improve 

psychological wellbeing and overall quality of life. 
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1. Introduction 

Tumours of the brain and central nervous system are the most common solid tumours in 

children (Gatta et al., 2009), with over 400 new childhood brain and CNS tumour 

diagnoses made each year in the UK (Cancer Research UK, 2019). There has been 

increasing concern regarding neuropsychological ‘late effects’ of both the disease and 

treatment, which are deficits that can emerge in the years following treatment and require 

ongoing monitoring. Factors predicting late effects include tumour variables (e.g. 

location and size), treatment variables (e.g. type of treatment, complications arising from 

treatment) and individual patient characteristics, such as age, premorbid ability and time 

since diagnosis (Stavinoha et al., 2018).   

Childhood cancer survivors are at risk of experiencing neurocognitive deficits 

(De Ruiter et al., 2013), showing poor outcomes across a wide range of cognitive 

functions, including IQ, attention, memory and executive functions (Castellino et al., 

2014). Studies have shown that rates of neurocognitive deficits can reach up to 100% in 

children treated for a brain tumour (Duffner, 2010; Palmer et al., 2013). Previous 

longitudinal studies focussing on cognitive functions showed that the pattern of cognitive 

decline changes depending on the age at diagnosis and treatment (Palmer et al, 2003), 

suggesting that for children of pre-school age, the decline starts immediately post 

treatment; for others, it may present many years later. The developing brain is more 

susceptible to damage induced by radiation, causing younger children to have more 

pronounced cognitive difficulties (Carrol et al., 2013; Gheysen et al, 2018). This, coupled 

with the gap produced by the difficulties in learning and acquiring new information 

(Palmer et al., 2001), puts younger children at risk of worse cognitive outcomes.  

It has also been reported that paediatric brain tumour survivors are at increased 

risk of poor social functioning (Bonner et al., 2008), although this area of late effects is 
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less well understood. Studies have indicated that childhood brain tumour survivors 

experience lower peer-acceptance, increased isolation (Vannatta et al., 1998), and 

demonstrate poorer social awareness (Emond et al., 2016). In addition to late effects 

caused by the tumour and/or its treatment, this patient group are likely to experience 

missed opportunities for social engagement in formative years; they will require time 

away from peers in order to receive medical treatment and allow for time to recover 

(Brinkman et al., 2012), thereby preventing them from spending time among peers to 

develop these skills.  

Yeates et al. (2007) proposed a model of social competence by which we can 

understand social outcomes in children and young people affected by brain disorder. 

They suggest social competence is made up of social adjustment, social interactions, and 

social information processing. The model indicates that factors related directly to the 

neurological insult and other independent factors (both risk and protective factors) can 

influence social competence and the relationship between these components (see Yeates 

et al., 2007 for review). By applying this model, Hocking et al. (2015) carried out a 

review on social competence in paediatric brain tumour survivors and reported that 

neurocognitive deficits may act as a mediator of poor social outcomes. They suggest that 

although the occurrence of neurocognitive late effects is well recognised, less is known 

about how these impact on functioning in other areas. For example, they suggest that in 

social situations, those who take longer to process information and respond may be more 

likely to experience negative social interactions and decreased peer acceptance. There 

appears to be limited empirical evidence for deficits in social competence, as many 

studies use parent, peer or teacher measures, and this has been identified as a limitation 

to conducting research in this area (Hocking et al., 2015; Willard et al., 2017).  
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There is emerging evidence that children with tumours in the posterior fossa area 

of the brain (part of the intracranial cavity that contains the brain stem and the cerebellum, 

e.g., medulloblastomas or ependymomas) are at an increased risk of experiencing 

negative psychological and social outcomes. Riva and Giorgi (2000) reported Autism 

Spectrum Disorder - like behaviours in children who had undergone cerebellar tumour 

resection, such as a decreased tolerance being around others and a tendency to avoid 

physical and eye contact. Additionally, survivors of a childhood brain tumour are at 

increased risk of psychological difficulties such as depression (Zyrianova et al., 2016) 

and poor quality of life (Bell et al., 2018). The capacity to understand another individual's 

mental state and the ability to understand empathy has often been associated with the 

cerebellum via imaging studies (see O’Halloran et al., 2012 for review).  It is now 

recognised that the cerebellum is not only responsible for motor control but is critically 

involved in a wide range of neuropsychological functions (Schmahmann, 2004), 

including the regulation of cognitive affective processes (Schmahmann, 2004; Zyrianova 

et al., 2016).  Thus, we raise questions about the role of the cerebellum in cognitive 

empathy; and specifically, how empathy may be implicated in children and young people 

with tumours in the posterior fossa area of the brain.  

Understanding the mechanisms underlying deficits in cognitive empathy may 

help to identify targets for intervention in this group, in order to help them achieve social 

integration, thereby reducing their risk of developing ongoing psychological difficulties 

and improving overall quality of life.   
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Aims  

This study aims to determine whether cognitive empathy is impacted in children 

recovering from tumours in the posterior fossa area of the brain, compared to healthy 

typically developing age-matched peers.  

 

Hypotheses 

The primary hypothesis is that children and young people recovering from brain tumours 

in the posterior fossa will score lower on measures of cognitive empathy, compared to 

typically developing peers. The secondary and exploratory hypothesis is that younger age 

and greater time since diagnosis will predict poorer scores of cognitive empathy in this 

population.  

 

2. Plan of Investigation 

2.1. Participants 

Participants will be children and young people aged 6 to 18 years old, who have had 

treatment for a tumour in the posterior fossa and with a minimum post-treatment period 

of one year. The research team have identified a clinical cohort in Scotland of 

approximately 55 patients who will be contacted and invited to take part. A control group 

of approximately 40 – 50 healthy children and young people matched for age, sex and 

socioeconomic status will be recruited from schools across Glasgow and Edinburgh.  

 

2.2.Inclusion and Exclusion Criteria 

Inclusion Criteria: The study will include children and young people who have a 

diagnosis of a posterior fossa tumour. Participants will have received treatment in the 

form of surgery, chemotherapy, radiotherapy, or a combination of the above. They will 
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be at least one-year post-treatment and will not be receiving active therapy for their brain 

tumour. We will include children and young people with fluent command of the English 

language, as the measures used in the study have UK normative data for this population. 

 

Exclusion Criteria: Children and young people with prior neurodevelopmental disorder 

will not be included in this study. Individuals with significant cognitive, physical or 

mental health impairment that would impact on their ability to engage in the cognitive 

assessment process will not be included in the study. This may include children and 

young people with a significant learning disability.  

 

2.3.Recruitment Procedures 

Participants for the clinical group will be recruited from long-term follow up 

oncology/neurology clinics in tertiary paediatric centres in Glasgow and Edinburgh. Due 

to the COVID-19 pandemic, routine out-patient appointments are being offered by 

telephone or by the video-conferencing technology Attend Anywhere. Participants will 

be informed about the study over the phone by a member of the clinical team, and if 

interested in taking part, the clinician will make a record of this in their case notes. A 

member of the research team will then make contact with the child’s parent/carer, or with 

the young person themselves where appropriate, in order to send them an information 

pack about the study. Participants will be invited to take part in the research study during 

school hours. Written consent to take part in the study will be sought from the child or 

young person above the age of 12 years and written assent and their parent consent for 

those under the age of 12 years.  
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For the control group, permission will be sought from local education departments in 

Glasgow and Edinburgh to recruit participants and carry out assessments in schools. A 

brief information sheet about the study will be distributed to young people and their 

carers via an email from school. Families will be invited to read this information, and if 

interested in taking part, to reply to the email in order to register interest. The research 

team will then make telephone contact in order to send an information pack with consent 

forms to the family to recruit to the study, as per the procedure for the clinical group. 

 

2.4.Measures 

Demographic and Clinical Information 

Demographic information such as age, sex, and socioeconomic status as measured by the 

Scottish Index for Multiple Deprivation (SIMD; Scottish Government, 2020) will be 

collected for all participants. For those in the clinical group, medical notes will be 

examined by a member of the research team for diagnostic and treatment information, 

including age of symptom onset, type and location of tumour, treatment received, 

complications arising from surgery and subsequent treatment received.  

 

General Intellectual Functioning 

This will be measured using the Weschler Abbreviated Scale of Intelligence – 2nd edition 

(WASI-II; Weschler, 2014).  

 

Cognitive Empathy 

This study will use the “Reading the Mind in the Eyes” test (RMET; Baron-Cohen et al., 

2001) as a primary measure. The “Faux Pas” test (FPT; Baron-Cohen et al., 1999) will 

also be administered as a verbal assessment of cognitive empathy. The RMET child 
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version (28 items) will be administered to young people aged 6-12 years old. The RMET 

adult version (36 items) will be shortened to match the child version and will be 

administered to young people aged 12 and over. The completion time for these tests is 

around 20 minutes and scores will be adjusted for guessing. For the FPT, there is a child 

(6-12 years old) and adult version (13+ years) which will be administered as appropriate.  

 

Parents will complete the “Empathy Systemizing Quotient” (Auyeung et al., 2012) 

questionnaire about their child as a proxy measure of cognitive empathy. The child (6-

11 years), adolescent (12-15 years) and adult version (16+ years) will be completed as 

appropriate.  

 

Processing speed 

Participants will complete symbol search from the Weschler Intelligence Scale for 

Children – 5th Edition (WISC-V; Weschler, 2011). They will also complete the finger 

tapping test (Shirani et al., 2017), which has been regarded as a sensitive measure of 

cognitive-motor speed in those with a neurological condition (Shirani et al., 2017) and 

cerebellar injury (Harrington et al., 2004). 

 

Social Interactions during COVID-19 

The COVID-19 global pandemic and the resulting social distancing measures employed 

by the government may have an impact on psychosocial function.  In order to assess the 

duration of severe social restrictions, and also to make a preliminary assessment of how 

participants maintained social contacts (for example, through the use of social media and 

contact with siblings) we have developed a short questionnaire. This may allow us to 

identify participants who were not able to use social media effectively and look for 
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correlations with cognitive empathy test data. The impact on the development of social 

cognition in children and young people who have not been attending school and have 

been isolated from family and friends is unknown, and children with significant cognitive 

disorder may be less able to use social media as effectively as peers. The researchers will 

therefore make a preliminary assessment of the child’s social interactions between the 

period of data collection and March 2020 (see appendix 2.2, p.129).  

 

2.5. Design 

This study uses a case-control design. Participants will be invited to complete the 

assessment with a member of the research team at their school. This should take 

approximately 90 minutes. Participants and/or their carers will be invited to complete a 

questionnaire online; a link for these will be sent to participants via email.  

 

2.6. Data Analysis 

In order to answer the primary research question, a dependent samples t-test will be used 

to examine whether young people with posterior fossa tumours differ on a measure of 

cognitive empathy (RMET), when compared with typically developing peers. In order to 

examine the secondary question, correlational tests will be used to investigate the 

relationship between age at diagnosis and measures of cognitive empathy.  

 

2.7. Justification of sample size 

A power calculation is difficult to provide due to the paucity of research examining 

theory of mind in a paediatric neuro-oncology population. Therefore, estimates are 

informed by previous studies using similar methods in paediatric and adult brain injury 

populations. A study by Snodgrass and Knott (2006) demonstrated a large effect size 
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using the Reading the Mind in the Eyes test (d=1.45) in a group of children with 

moderate to severe traumatic brain injury, when compared against healthy age matched 

controls. Extrapolating information from the adult literature, studies by Henry et al. 

(2006) and Geraci et al. (2010) found medium and large effect sizes (d=.66 and 1.21, 

respectively) on the same measure in adults with traumatic brain injury. Given some 

children in this population are likely to have a moderate to severe brain injury resulting 

from extensive cancer treatment (chemotherapy, radiotherapy and surgery), deficits in 

theory of mind are expected based on the overall impact of treatment on their 

neurocognitive functioning. Therefore, using a conservative effect size of .80 and 

power level of .80 (p<.05, one-tailed), this study will require a minimum sample size of 

21 participants in the clinical group to draw informative conclusions, and therefore we 

will aim to recruit between 20 and 25 children and young people.  

 

2.8. Settings and Equipment 

Cognitive assessments will be borrowed from the university department and local 

services. Proxy measures used in this study are freely available online. The assessment 

will take place at the participant’s school.  

 

3. Health and Safety Issues 

3.1. Researcher safety issues 

The researcher will notify another member of the research team when they are meeting 

with participants. Data collection will take place during school hours.  
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3.2. Participant safety issues 

If, during the process of data collection, a member of the research team has concerns 

about the safety of the child or young person, they will inform the young person’s 

parent/guardian. The researcher is also aware of child protection issues and will discuss 

appropriate governance and statutory responsibilities with the chief investigator as 

required.  

 

4. Ethical Issues 

The research team will seek ethical approval from NHS ethics through the Integrated 

Research Application System (IRAS). The researchers aim to recruit from two health 

boards (NHS Greater Glasgow and Clyde and NHS Lothian), therefore will require a 

letter of approval to access patients in NHS Lothian. The research team will apply to 

local councils and education departments to recruit participants for the control group, to 

seek permission to disseminate information about study to families via school 

communication methods (e.g., email), and to carry out the assessments at school. 

 

The research team have engaged with SCOTCRN and Young Person Group to develop 

age-appropriate patient information sheets, to ensure patient involvement in the design 

thereby increasing its accessibility to young people and their families. Information sheets 

and consent forms will be developed for young people of all ages, so that either consent 

or assent can be sought from all participants.  

 

All data gathered from this study will be stored safely and securely on NHS password 

protected servers.  
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The cognitive assessments will be reviewed by a Consultant Neuropsychologist. If the 

research team identify significant cognitive impairments that warrant further 

investigation, the family will be informed and offered advice or signposting to relevant 

services, where appropriate.  

 

5. Financial Issues 

It is anticipated that this study will require the allocated £200 from the University of 

Glasgow, in order to fund the stationary required to gain consent from families to be 

contacted by the research team and also to collect data from the control group.   

 

6. Timetable 

A final proposal will be submitted in April 2020. Once reviewed and finalised by the 

University, the study will be submitted for ethical approval. Due to issues relating to the 

COVID-19 global pandemic, the proposed timeline is tentative. It is hoped that ethical 

approval will be granted by September 2020 and data collection can begin. This will take 

place until approximately April 2021. Data analysis will then take place and a report will 

be written up for submission in July 2021.  

 

7. Practical Applications 

Results from this study could inform the long-term care for children and young people 

recovering from posterior fossa tumours, with a view to improving their psychosocial 

outcomes and reducing their risk of psychological difficulties later in life. It may 

highlight potential avenues for intervention from a neuropsychological point of view, and 

also identify areas where young people may benefit from the support of their families, 
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with an ultimate goal to increase social integration and improve quality of life for young 

people who have experienced disruption to their neurodevelopmental trajectory.  

 

8. Brief critical appraisal of proposed method 

Neuropsychological late effects are an area of increasing concern for the paediatric brain 

tumour population. There is emerging evidence that this group are at risk of cognitive 

deficits, including impairments in the area of social competence and cognitive empathy. 

These deficits may impact on friendships, education and overall psychological wellbeing, 

rendering this population vulnerable to mental health difficulties and suboptimal quality 

of life. This study would attempt to examine the nature and extent of cognitive empathy 

deficits in this group, compared to typically developing age-matched peers, with an aim 

to highlight the need to monitor these deficits in order to ensure early intervention for 

young people and their families. However, this study has some methodological and 

statistical limitations.  

Due to time constraints and related participant recruitment issues, the projected 

sample size for this study, while powered sufficiently to answer the specific questions 

highlighted above, would be limited. Given the low incidence rates of paediatric brain 

tumours (Cancer Research UK, 2019), it is likely to be a research area which contends 

with small sample sizes. In this study, this issue would be further compounded given that 

children with an identified learning disability (possibly acquired via the tumour and it’s 

treatment) would not meet inclusion criteria. Owing to the small sample size, the study 

would not be sufficiently powered to statistically examine the impact of some of the 

mediating factors discussed in the introduction section, such as location and size of 

tumour, in addition to treatment variables and individual patient characteristics 

(Stavinoha et al., 2018).  
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Secondly, there are some disadvantages to using the chosen measures of cognitive 

empathy, effecting the interpretation of results.  Currently, there are no appropriate norms 

available for the RMET and FPT with which to compare, though studies have used the 

RMET and FPT to compare individuals on the Autism Spectrum with neurotypical 

controls (Baron-Cohen et al., 1999; 2001). Although results from this study may have 

demonstrated a statistically significant difference between the two groups, it would be 

difficult to ascribe clinical significance in the absence of an appropriate reference group. 

However, a recent study (Dorris et al., in press) used a shortened version of the RMET 

with a representation of young people from the general population. In order to remedy 

against the lack of normative data available for the RMET, this study had planned to use 

a similarly shortened version of the measure so that this reference group could be used 

as an appropriate comparator.   

Another consideration is the potential recruitment bias to the control group. For 

instance, it may be that families are interested in taking part in order to access an 

assessment of the young person’s learning or socioemotional needs, particularly if the 

family are having difficulties having their child’s learning needs identified through 

education or clinical services (e.g., McKenzie et al., 2019; Voigt, 2016). In this way, it 

may be that the control group is overrepresented by young people for whom there are 

concerns regarding their social cognition or wider learning needs. 

Finally, although this is beyond the scope of this study, some evidence suggests 

that when identifying emotions from facial expressions, individuals with insult to the 

cerebellum (i.e. the area of the brain affected by posterior fossa tumours) have difficulty 

deciphering emotion from the eyes. It is thought that they preferentially attend to the lips 

as a compensatory mechanism (Hoche, 2016). This is an important methodological factor 

to consider in this study, given that the primary measure of cognitive empathy relies on 
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reading emotion from the eyes. Although there are a limited number of alternative 

validated measures of cognitive empathy available, it is important to consider whether 

the RMET is an appropriate measure for use with a population of young people who may 

have cerebellar damage and difficulties reading emotion from the eyes. 

Notwithstanding the above limitations, it is hoped that this study would contribute 

to the evidence suggesting that children and young people recovering from brain tumour 

treatment require additional monitoring and support from a neuropsychological 

perspective, with a particular focus on social cognition, in order to ensure interventions 

are in place from the earliest stage. These interventions should be set up to recognise 

difficulties in cognitive empathy, scaffold the young person’s understanding of social 

situations, and facilitate inclusion via reintegration into school life following a period of 

illness, missed opportunity and possible resulting disability.  
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Plain Language Summary 

 

Title: Adaptive Functioning in Children with Early Onset Seizures  

Background: Repeated seizures in infancy can lead to negative impacts on adaptive 

functioning (Reilly et al., 2019), our ability to carry out tasks of everyday living. Studies 

demonstrate that experiencing seizures early in life can affect the brain during an 

important time of child development, later impacting on their education, psychological 

functioning and overall quality of life (Reilly et al., 2015). If problems with adaptive 

functioning are identified early, support can be offered to parents/carers to help them 

understand these difficulties, during a time when they may be experiencing increased 

stress (Bakula et al., 2021). This understanding can also help to support the child’s 

learning so that they can achieve the best quality of life.  

Aims and Questions: This study aimed to examine adaptive functioning skills in infants 

who experienced early onset seizures.  

Methods: This study included children and families who took part in a larger project 

called the ‘GACE’ study, which explored genetic and autoimmune causes of epilepsy. 

This study included 301 young children who had a diagnosis of epilepsy or experienced 

repeated seizures in the first 3 years of life. Parents/carers completed questionnaires at 

two time-points: 1) at registration with the study and 2) 1-2 years later. The 

questionnaires measured adaptive functioning and level of parental stress.  

Ethical Issues: Ethical approval for this study was obtained by the National Health 

Service Integrated Research Application System and from the local authorities within 

which the study took place. All information is stored safely in accordance with GDPR 
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(2018) and local NHS policy. Results from this study were anonymised and therefore 

individual results are not identifiable. 

Main Findings and Conclusions: This study found that over 40% of children with early 

onset seizures experienced difficulties in adaptive functioning at preschool age. Regular 

monitoring of development and support for parents/carers is needed at an early stage.  

Practical applications and dissemination: These results inform our understanding of 

how seizures in the early years can impact on child development. The findings highlight 

the importance of monitoring adaptive functioning skills from an early age. This study 

will be published in a scientific journal, presented at relevant conferences and will also 

be shared with clinicians from local NHS services.  
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Abstract 

Background 

We describe the adaptive functioning of infants with newly diagnosed seizures and 

explore the relationship with clinical and demographic factors in identifying those at 

increased risk of developmental issues.  

 

Materials and Methods  

Participants included 120/301 parent/carers of children who were part of a larger study 

of genetic aetiologies (GACE study). Index children were aged <3 years and presented 

with: 1) a new diagnosis of epilepsy, 2) >2 seizures that occurred within a 24 hour period, 

or 3) recurrent seizures that lasted longer than 10 minutes. Parents completed two 

measures at baseline and follow up: Adaptive Behaviour Assessment Scale-2 (ABAS-2) 

and the Parenting Stress Index-Short Form (PSI-SF). Relevant clinical and demographic 

information was collated from a proforma used at clinic and a parent/carer questionnaire.  

 

Results  

Findings suggest that over 22% of participants had significant impairment in adaptive 

functioning at baseline (mean age 21 months) and over 41% of those who completed data 

at follow up experienced difficulties in adaptive functioning at preschool age (mean age 

41 months). At the time of registration with the study, 31% of children had global 

developmental delay and 21% had drug resistant seizures. Over 50% of participants 

resided in areas of relative socioeconomic deprivation. Clinician rated global 

developmental delay and parental stress were found to predict adaptive functioning at 

baseline and follow up.  
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Conclusions 

Many infants with early onset seizures present with developmental vulnerabilities which 

are identifiable from a young age. Regular monitoring is indicated to support those at 

increased risk of poorer cognitive development.   

 

Key words: Epilepsy, Infants, Adaptive Functioning, Parental Stress.  
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1. Introduction 

Children diagnosed with epilepsy in the early years are at increased risk of impairments 

in cognitive and adaptive functioning (Berg, 2011; Reilly et al., 2019), particularly those 

diagnosed before the age of 3 years (Berg et al., 2004).  It is estimated that the prevalence 

of epilepsy in children under 2 years old is 70/100,000 (Eltze et al., 2013) and it has been 

suggested that seizures presenting before the age of 24 months independently contribute 

to lower quality of life (Reilly et al., 2015). 

There is increasing recognition that although neurodevelopmental impairments 

can be attributed to underlying causes of epilepsy (for example, due to a structural lesion), 

they can also be a consequence of the seizure activity itself, particularly in the context of 

the developing brain (Scheffer et al., 2017). Reilly et al. (2019) reported in their sample 

of children with early onset epilepsy, 71% had delayed global development and 56% had 

significant deficits in adaptive behaviour, which refers to the skills required to complete 

tasks of everyday living, highlighting that these children were at increased risk of 

intellectual disability. Early adaptive behaviour predicts later school achievement in 

children with epilepsy, even after considering factors such as IQ and parental education 

(Berg et al., 2013). Given the associated neurodevelopmental difficulties, these findings 

suggest that young children experiencing seizures should be monitored and supported in 

order to meet their ongoing needs during a critical period of brain development (Berg et 

al., 2014).   

A population-based study of newly diagnosed epilepsy in infants under 24 months 

demonstrated that an aetiology could not be identified in 49% of the cohort, an important 

finding given that 67% of the infants in their study presented with poor seizure control 

and developmental impairment (Eltze et al., 2013). Symonds et al. (2019) reported that 

seizure presentations before the age of 6 months were more likely to yield a genetic 
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diagnosis, highlighting the need for routine genetic testing in this population. They 

argued this would facilitate targeted treatment of underlying disease mechanisms and 

minimising the impact of seizures on the developing brain. This is important given that 

young age at onset of seizures has been identified as a risk factor for lower scores in 

adaptive functioning (Kerne & Chapieski, 2015).  

Parents of children with epilepsy are at increased risk of experiencing stress and 

anxiety (Carson & Chapieski, 2016, Kerne & Chapieski, 2015), which may be influenced 

by concerns regarding their child’s condition, monitoring the child’s safety in the context 

of ongoing seizures and managing treatment plans, or perceptions of stigma towards their 

child’s epilepsy, particularly in the first year following diagnosis (Wu et al., 2014). 

Although parents are likely to experience elevated parental stress at the time of diagnosis, 

this stress does not necessarily decrease over time (Bakula et al., 2021). Increased 

parental anxiety has been associated with problematic social behaviour (Carson & 

Chapieski, 2016) and lower scores on measures of adaptive functioning and quality of 

life (Jones & Reilly, 2016) in children with epilepsy.   

There is evidence for an association between lower socioeconomic status and 

epilepsy in adults (Heaney, 2002; Hesdorferr et al., 2005), but the evidence for this 

relationship appears less conclusive in children, as demonstrated by another Scottish 

population-based study in children with early onset seizures (Hunter et al., 2020). 

Socioeconomic status may render families more vulnerable to both physical and mental 

health difficulties which may affect parental coping, due to the health inequalities 

experienced by those living with socioeconomic disadvantage (Reiss, 2013). Given the 

evidence that parental stress plays a role in child mental health (Hattangadi et al., 2020), 

it is crucial that attempts are made to recognise when families need support in order to 

promote healthy child development, particularly in the early years. 
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This study examined the relationship between early onset seizures and adaptive 

functioning to inform our understanding of the factors which influence child 

development in young children with epilepsy. The study was conducted in parallel with 

another study examining the role of parental stress within the same cohort. 

 

Objectives 

This study was interested in the following questions:  

1. What is the prevalence of adaptive behaviour issues in infants with newly 

diagnosed seizures? 

2. What is the relationship between clinical and demographic features and adaptive 

functioning in infants with newly diagnosed seizures?  

 

2. Methods and Materials 

This study used developmental data from the Genetic and Autoimmune Childhood 

Epilepsy (GACE) study, a large population level study examining the clinical features of 

genetic and autoimmune childhood epilepsy (Symonds et al., 2019), carried out over a 

three-year period in regional paediatric clinics and children’s hospitals across Scotland.  

For full GACE protocol see Symonds et al. (2019). 

 

2.1 Participants  

Participants were children under 3 years of age at the time of recruitment. Children were 

invited to participate if they presented with: 1) a new diagnosis of epilepsy; 2) recurrent 

prolonged (>10 minutes) febrile seizures; 3) clusters of two or more febrile or afebrile 

seizures within a 24 hour period, or 4) febrile or afebrile status epilepticus (>30 minutes). 



81 
 

These inclusion criteria are based on the International League Against Epilepsy definition 

of epilepsy (Fisher et al., 2014).  

 

2.2 Procedure 

Parents/carers were asked to complete a range of postal questionnaires at two time points: 

1) within two months of registration with the study and 2) at follow up one-year following 

baseline measures.  

 

2.3 Measures  

Genetic Testing 

In the larger GACE study, participants underwent genetic testing to identify whether 

there was an underlying genetic aetiology for their seizures.  

 

Adaptive Functioning 

Parents completed the Adaptive Behaviour Assessment System, 2nd Edition (ABAS-2; 

Oakland & Harrison, 2008). This has been normed and validated for children aged 0 to 

5 years old. It measures the child’s adaptive functioning across three domains: 

conceptual, social and practical skills of everyday living, which are then combined to 

provide the General Adaptive Composite (GAC). This is an overall measure of adaptive 

functioning, which can be understood by comparing this to other children of a similar 

age. The ABAS-2 has demonstrated good psychometric properties in a US population 

(Oakland & Algna, 2011).  
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Parenting Stress  

Parents completed the Parenting Stress Index- Short Form, 4th edition (PSI-SF-4; Abidin, 

2012) as a measure of stress in the parent-child system. It operationalises parental stress 

across three domains: parental distress (PD), parent-child dysfunctional interaction (P-

CDI) and difficult child (DC). These scores are then combined to provide a total stress 

score. The PSI-SF-4 has been validated and demonstrated acceptable psychometric 

properties (Holly et al., 2019).  

 

Clinical and Demographic Information  

Clinical data was extracted from the larger GACE study (appendix 2.4, p.136) . For the 

purpose of this study, a sub-selection of demographic and clinical variables was included 

in the analysis. This includes age at first seizure, presence of an identified aetiology of 

seizures (genetic or other), whether the seizures were drug resistant, whether the child 

had clinician rated global developmental delay, and if they had a diagnosis of epilepsy. 

Demographic information collected included age at baseline and follow up, sex, and 

socioeconomic status. Socioeconomic status was measured using the Scottish Index of 

Multiple Deprivation (SIMD), which is ascertained from an individual’s postcode and 

ranks areas from most deprived to least deprived quintile (1 to 5). It takes into account 

relative disadvantage based on factors such as income, crime, health and housing 

(Scottish Government, 2020a).   

 

2.4 Data Analysis 

Descriptive statistics and incidence data were reported to examine developmental risk in 

this population. Correlational, one way analysis of variance and non-parametric 

equivalent tests were used to investigate the relationship between clinical features of early 
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onset seizures, parental stress and adaptive functioning. T-tests were carried out to 

investigate whether there was a difference in adaptive functioning scores at baseline and 

follow up. Hierarchical linear regressions were used to examine the predictors of adaptive 

functioning.  

 

2.5 Ethics  

Ethical approval for this study was obtained by the National Health Service Integrated 

Research Application System and from the local authorities within which the study took 

place; REC Reference 13/WS/0299; R&D Reference GN12KH569 (appendix 2.5, 

p.139).  

 

3. Results 

 

Descriptive statistics are displayed in table 2.1. 121/301 participants (39.9%; 54% male) 

completed a measure of adaptive functioning at baseline, of which 52 (43.3%) were lost 

to follow up. Almost 53% of our sample were children living in SIMD quintiles 1 and 2, 

the most deprived areas in Scotland. Those from higher SIMD quintiles (i.e. the least 

deprived areas) were more likely to complete this part of the study x2 (4, N=289) = 

10.092, p=.039, phi =.192) and more likely to take part at both baseline and follow up x2 

(4, N=289) = 15.517, p=.004, phi= .232). The average time between completing 

questionnaires at time 1 (baseline) and time 2 (follow-up) was 21 months (SD = 9.49). 

98% of participants underwent testing to identify an underlying aetiology, of which 27% 

had a confirmed genetic aetiology. The types of first seizures experienced by children 

included febrile, tonic clonic, focal, absences and status epilepticus.  
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Table 2.1.  

 

Descriptive Statistics of Clinical Features  

 

 N  Missing (%) Mean (median) Min Max SD % in 

‘Extremely 

Low’ 

range***  

Age (months)        

                       Baseline  132 169 (56.15) 22.13 (21) 1 57 11.65  

                       Follow up  75 226 (75.08) 41.05 (40) 13 71 14.86  

Global Adaptive Composite (GAC)        

                       Baseline  120 181 (60.13) 85.18 (86.50) 42 144 19.10 22.5 

                       Follow up  68 233 (77.41) 81.37 (84.50) 40 133 27.01 41.2 

Parenting Stress Index (PSI)        

                       Baseline            125 176 (58.47) 68.58 36 135 23.85  

                       Follow up  74 227 (75.42) 70.55 37 124 23.51  

Age at first seizure (months) 300 1 12.95 (11) 0 36 9.14  

        

 N %      

Scottish Index of Multiple Deprivation (SIMD*)  

  Quintile        1 

                       2 

                       3  

                       4 

                       5 

                      Total 

                     Missing/unknown 

94 

65 

54 

38 

38 

289 

12 

31.2 

21.6 

17.9 

12.6 

12.6 

96 

4 

     

Sex        
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                       Male  

                       Female  

162 

139 

53.8 

46.2 

     

Aetiology                                           

                       Genetic                82 27.21      

                       Infectious  1 .3      

                       Metabolic              1 .3      

                       Structural                10 3.3      

                       Unknown 

                  Missing (not tested)  

201 

6 

66.8 

2 

     

Global Developmental Delay**         

                       Yes 92 30.6      

                       No            209 69.4      

Drug Resistant Seizures         

                       Yes          66 21.9      

                        No  235 78.1      

Diagnosis of Epilepsy  

                      Yes                               

                      No                                                         
 

 

202 

99                  

 

67.1 

32.9 

     

Total N=301  

*SIMD: Scottish Index of Multiple Deprivation  

**Global Developmental Delay as rated by clinician, defined by significant delay in two or more domains 

***‘Extremely Low’ range on the ABAS-2 (>2 standard deviations below the mean; GAC score ≤70, <2nd percentile)
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22.5% of participants scored within the “extremely low” range on the ABAS-2 at 

baseline (>2 standard deviations below the mean; GAC score ≤70, <2nd percentile), and 

41.2% at follow up, highlighting a high prevalence of “extremely low” adaptive 

functioning scores over time. When considering only the participants who completed 

data at both baseline and follow up (N=49), the prevalence rates of “extremely low” 

scores on the ABAS-2 were 18.4% and 28.6%, respectively. There was a wide range in 

adaptive functioning scores, highlighting the variability in this sample. 30.6% of children 

were rated by their clinician as having global developmental delay, 21.9% had drug 

resistant seizures and 67.1% received a diagnosis of epilepsy, indicating that this group 

of children are at risk of developmental vulnerabilities.  The average age of children 

taking part in the study was 22 months at baseline and 41 months at follow up (median 

ages were 21 and 40 months, respectively). The average age at first seizure was 13 

months (median 11 months). 

With regards to levels of parental stress, 6.4% of parents at baseline and 5.4% at 

follow up reported levels within the clinically significant range (scores greater than 110, 

>85th percentile in the normative sample; Abidin, 2012).  

Pearson’s correlation, chi squared and analysis of variance tests were carried out, 

where assumptions were met, to explore the relationship between clinical features and 

adaptive functioning at baseline (see appendix 2.7, p.140).  
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Table 2.2. 

Significant Associations with Adaptive Functioning at Baseline  

 

  GAC= Global Adaptive Composite Score  

Results suggest that parents of children with lower adaptive functioning had higher 

parental stress at baseline and follow up. Lower adaptive functioning at baseline was 

associated with having global developmental delay, a diagnosis of epilepsy, drug 

resistant seizures, with older age of child and male sex of the child. There was a strong 

correlation between adaptive functioning at baseline and follow up (see table 2.3).  

Spearman’s Rho tests were carried out to investigate the relationship with clinical 

variables at follow up.  

 

Table 2.3. 

Significant Associations with Adaptive Functioning at Follow Up  

 

GAC=Global Adaptive Composite Score 

 

 GAC at Baseline    

 Pearson’s R N p 

Parental Stress at baseline  -.558 114 <.001 

Parental Stress at follow up   -.458 54 .001 

Global Developmental Delay -.361 120 <.001 

Male   -.256 120 .005 

Age at baseline  -.242 120 .008 

Epilepsy Diagnosis -.222 120 .015 

Drug resistant seizures  -.191 120 .037 

 GAC at Follow Up    

 Spearman’s Rho N p 

Global Developmental Delay  -.607 68 <.001 

GAC at baseline .580 49 <.001 

Parental Stress at follow up  -.494 67 <.001 

Drug Resistant Seizures -.491 68 <.001 

Parental Stress at Baseline -.324 52 .019 
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Lower adaptive functioning scores at follow up were associated with clinician rated 

global developmental delay, having drug resistant seizures, and parental stress at 

baseline and follow up (table 2.3).   

There was no statistically significant difference in adaptive functioning at 

baseline (M= 87.04, SD= 16.44) and follow up (M= 87.20, SD= 25.17), T (48) = -.058 , 

p=.954), and no statistically significant difference in adaptive functioning between 

those who had an identified aetiology and those who did not at baseline (F (2, 117) = 

1.341 , p= .266) or  follow up (x2 (2, N= 68) = 3.494 , p= .174).  

There was a significant relationship between having an identified aetiology and 

drug resistant seizures, x2 (2, N= 295) = 47.641, p =<.001, phi = .402, and a diagnosis 

of global developmental delay, x2(2, N=295) = 40.837, p<.001, phi = .372, indicating 

that children who had seizures with a genetic cause were more likely to have treatment 

resistant seizures and global developmental impairments.  

A statistically significant difference was identified in adaptive functioning 

scores at follow up according to SIMD quintile, x2 (4, N=64) = 18.991, p=.001, but not 

at baseline, (F (4, 108) = .371, p= .829). There was also a significant association 

between completing follow up questionnaires and the index child both having a 

diagnosis of epilepsy x2(1, N= 301) = 4.13, phi=.13, p=<.05, and an identified aetiology 

x2(2, N=295) = 7.13, p=.05, phi=.16, highlighting that those clinical factors can 

influence the retention of participants across time. 

 

Relationship between clinical features and adaptive functioning at baseline  

A hierarchical multiple regression was carried out to assess the predictors of adaptive 

functioning measures at baseline and assumptions were met. Parental stress and global 

developmental delay were entered at Step 1, explaining 37.4% of the variance in 

adaptive functioning. After entry of sex, age and epilepsy were entered at step 2, the 
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total variance explained by the model as a whole was 41.4%, F(5,108) = 15.284, p 

<.001. The other variables explained an additional 4% of the variance in adaptive 

functioning, but this was not statistically significant, R squared change = .040, F 

change (3,108) = .2.470, p=.066. In the second model, three clinical features were 

statistically significant; with parental stress being the strongest predictor, followed by 

global developmental delay and sex (being male; appendix 2.7, p.143).  

 

Relationship between clinical features and adaptive functioning at follow up  

A hierarchical multiple linear regression was then carried out to assess the predictors of 

adaptive functioning measures at follow up, as described above.  Parental stress and 

global developmental delay were entered at Step 1, explaining 49.1% of the variance in 

adaptive functioning at follow up. After entry of SIMD at step 2, the total variance 

explained by the model as a whole was 60%, F(3, 60) = 29.994, p<.001. These 

variables explained an additional 11% of the variance in adaptive functioning, R 

squared change = .109, F change (1,60) = 16.398, p<.001. In the final model, all 

features were statistically significant, with global developmental delay being the 

strongest predictor, followed by SIMD and then parental stress (appendix 2.7, p.143).  

 

4. Discussion 

We found high rates of deficits in adaptive functioning observable during the first three 

years of life, highlighting that these children experienced significant difficulties in 

everyday living skills, compared to age matched peers. The prevalence of adaptive 

functioning impairments appeared to be higher in this sample at follow up, however, the 

analysis suggests there was no statistically significant difference across the two time 

points. This may be explained by the high attrition rate in those who completed data at 
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only one time point (i.e. at baseline or follow up only) and reduced statistical power to 

detect change. Difficulties in adaptive functioning may become more apparent over time 

as a child develops; for instance, due to changes in parental expectations as the child gets 

older, or due to resulting deficits in adaptive functioning among those with difficult to 

treat seizures or complex clinical presentations.   

Although developmental vulnerabilities are observable to the clinical care team 

at a very early stage, a formal measure of adaptive functioning, such as the ABAS, acts 

as a screening tool to highlight those in need of support and offers useful information in 

terms of how these developmental vulnerabilities manifest through everyday living skills. 

Having a genetic aetiology was associated with global developmental delay and seizures 

resistant to treatment. Perhaps the underlying genetic mechanisms responsible for 

difficult to treat seizures render the developing brain vulnerable to repeated neurological 

insult over time, leading to reduced adaptive functioning (Papazoglou et al., 2010; 

Scheffer et al., 2017) that becomes more apparent over time.  

Age at first seizure was not significantly associated with adaptive functioning, 

which was surprising given previous research emphasising the negative impact of 

seizures on the developing brain (Scheffer et al., 2017).  This may be partly related to 

parent expectations based on developmental stage and the relatively young age of the 

index children. Furthermore, developmental questionnaires have only a moderate 

correlation with later IQ tests (Alexander & Reynolds, 2020). However, as predicted, 

parental stress was associated with adaptive functioning at baseline and follow up, 

suggesting that parents who report higher levels of stress perceive their children to be 

functioning at a level lower than their peers. Parental stress did not change over time, 

which is in line with previous research (Bakula et al., 2021). Boys were more likely to 

score lower on adaptive functioning, which is in keeping with previous studies suggesting 
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they may be more at risk of developmental vulnerabilities (Woolfenden et al., 2014), 

although further research on sex differences is required (Oakland & Algina, 2011).   

Over 50% of participants from this sample resided in areas of relative 

socioeconomic deprivation, reflected by representation from SIMD quintiles 1 and 2, the 

most deprived areas in Scotland. This is consistent with other studies demonstrating a 

high representation of individuals from lower socioeconomic backgrounds in early onset 

seizures (Hunter et al., 2020), which is important to consider given the variety of health 

inequalities already experienced by these families (Reiss, 2013) that may impact on 

parental stress in the context of children with developmental vulnerabilities. Those living 

with less socioeconomic disadvantage were more likely to take part in this study and 

scored higher on measures of adaptive functioning at follow up, which should be taken 

into account when interpreting these findings. Further studies are warranted to explore 

the relationship between environmental and epilepsy risk factors on child development.  

 

Limitations 

Given infants often experience seizures that are not epileptic in nature (Patel et al., 2015; 

Verity & Goulding, 1991), seizures likely resolved for many children in this study, for 

whom we would not expect to see the same impairments in adaptive functioning. 

However, 67% of participants received a diagnosis of epilepsy during the study period. 

Given the specific inclusion criteria used in this study, it was agreed that this sample was 

reasonably representative of early onset epilepsy and could provide useful information 

to add to the evidence base for this patient group.  

Analyses on the overall sample highlighted that a number of families from lower 

socioeconomic areas did not complete any questionnaire data, and as such, our findings 

may not capture information from those who experience socioeconomic disadvantage.  



92 
 

 

Conclusion 

Clinicians should carefully review child development and involve multi-disciplinary 

colleagues to address developmental difficulties and psychosocial risks, given the risks 

of poor educational attainment and cognitive disorders amongst children with epilepsy. 

These results highlight that developmental difficulties are prevalent and observable to 

families and clinicians from an early age and impact on their ability to carry out everyday 

activities. Support for parents is indicated for those caring for a child with developmental 

needs in order to scaffold the family system to promote adaptive functioning and quality 

of life.  This is particularly important for “hard to reach” populations, such as those living 

with socioeconomic disadvantage. These families may be more vulnerable to health 

inequalities impacting on their ability to manage a chid with additional needs and access 

appropriate care. These findings have implications for service providers particularly in 

the context of promoting infant mental health and early interventions for better long-term 

outcomes, which is reflected in Scottish government policy and political drivers (Scottish 

Government, 2020b).  
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Appendices 

 

Appendix 1.1: Author Guidelines for Child and Adolescent Mental 

Health  

For full guidance, see: 

https://acamh.onlinelibrary.wiley.com/hub/journal/14753588/forauthors.html 

 

Contributions from any discipline that further clinical knowledge of the mental life and 

behaviour of children are welcomed. Papers need to clearly draw out the clinical 

implications for mental health practitioners. Papers are published in English. As an 

international journal, submissions are welcomed from any country. Contributions 

should be of a standard that merits presentation before an international readership. 

Papers may assume any of the following forms: Original Articles; Review Articles; 

Innovations in Practice; Narrative Matters; Debate Articles. CAMH considers the fact 

that services are looking at treating young adults up until the age of 25, with the 

evidence that brains continue to develop until the age of 25, as well as the fact that a lot 

of issues that affect young adults and students are also relevant and topical to older 

adolescents. CAMH offers a discretionary approach and will take into consideration 

papers that extend into young adulthood, if they are pertinent developmentally to the 

younger population and contribute further to a developmental perspective across 

adolescence and early adult years. 

 

Research Articles offer our readers a critical perspective on a key body of current 

research relevant to child and adolescent mental health and maintain high standards of 

scientific practice by conforming to systematic guidelines as set out in the PRISMA 

statement. These articles should aim to inform readers of any important or controversial 

https://acamh.onlinelibrary.wiley.com/hub/journal/14753588/forauthors.html
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issues/findings, as well as the relevant conceptual and theoretical models, and provide 

them with sufficient information to evaluate the principal arguments involved. All 

review articles should also make clear the relevancy of the research covered, and any 

findings, for clinical practice. We ask authors to include within their review article a 

flow diagram that illustrates the selection and elimination process for the articles 

included in their review or meta-analysis, as well as a completed PRISMA Checklist. 

The journal requires the pre-registration of review protocols on any publicly accessible 

platform (e.g. The International Prospective Register of Systematic Reviews, or 

PROSPERO).  

 

The journal requires the pre-registration of review protocols on any publicly accessible 

platform (e.g. The International Prospective Register of Systematic Reviews, or 

PROSPERO). Your Review Article should be no more than 8,000 words excluding 

tables, figures and references and no more than 10,000 including tables, figures and 

references.    

 

The Equator Network is recommended as a resource on the above and other reporting 

guidelines for which the editors will expect studies of all methodologies to follow. 

 

The title page of the manuscript should include the title, name(s) and address(es) of 

author(s), an abbreviated title (running head) of up to 80 characters, a correspondence 

address for the paper, and any ethical information relevant to the study (name of the 

authority, data and reference number for approval) or a statement explaining why their 

study did not require ethical approval. 
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Summary: Authors should include a structured Abstract not exceeding 250 words under 

the sub-headings: Background; Method; Results; Conclusions.   

 

Key Practitioner Message: Below the Abstract, please provide 1-2 bullet points 

answering each of the following questions: 

• What is known? - What is the relevant background knowledge base to your 

study? This may also include areas of uncertainty or ignorance. 

• What is new? - What does your study tell us that we didn't already know or is 

novel regarding its design? 

• What is significant for clinical practice? - Based on your findings, what 

should practitioners do differently or, if your study is of a preliminary nature, 

why should more research be devoted to this particular study. 

Keywords: Please provide 4-6 keywords use MESH browser  for suggestions 

 

Headings: Original articles should be set out in the conventional format: Methods, 

Results, Discussion and Conclusion. Descriptions of techniques and methods should 

only be given in detail when they are unfamiliar. There should be no more than three 

(clearly marked) levels of subheadings used in the text. 

 

All manuscripts should have an Acknowledgement section at the end of the main text, 

before the References. This should include statements on the following: 

 

Study funding: Please provide information on any external or grant funding of the work 
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(or for any of the authors); where there is no external funding, please state this 

explicitly. 

 

Conflicts of interest: Please disclose any conflicts of interest of potential relevance to 

the work reported for each of the authors. If no conflicts of interest exist, please include 

an explicit declaration of the form: "The author(s) have declared that they have no 

competing or potential conflicts of interest". 
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Appendix 1.2: Quality Assessment Tool from the National Heart, Lung 

and Blood Institute 

 

Available at: https://www.nhlbi.nih.gov/health-topics/study-quality-assessment-tools 
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Appendix 1.3: Systematic Review Search Strategies  

 

Table 1 

 

EBSCO CINAHL Search Strategy (completed 17/07/20).  

 

S21 

S20 

S9 AND S14 AND S20 

S15 OR S16 OR S17 OR S18 OR S19 

S19 TI (("2007" or “2008” or “2009”) N5 (economic crash or cris*) OR 

AB (("2007" OR “2008” or “2009”) N5 (economic crash or cris*)) 

S18 TI (("2007" or “2008” or “2009”) N5 (financial crash or cris*) OR 

AB (("2007" OR “2008” or “2009”) N5 (financial crash or cris*)) 

S17 TI ( (econom* N5 (recession* or depress*)) ) OR AB ( (econom* 

N5 (recession* or depress*)) )  

S16 TI ("great recession") OR AB ("great recession")  

S15 (MH "Economic Recession")  

S14 S10 OR S11 OR S12 OR S13 

S13 TI ( ("adolescent*" or "teenage*" or "young person*") ) OR AB ( 

("adolescent*" or "teenage*" or "young person*") )  

S12 TI (child*) OR AB (child*)  

S11 (MH "Adolescence+")  

S10 (MH "Child+")  

S9 S1 OR S2 OR S3 OR S4 OR S5 OR S6 OR S7 OR S8  

S8 TI (suicide) OR AB (suicide)  

S7 TI ( (depression or anxiety) ) OR AB ( (depression or anxiety) )  

S6 TI ( ("mental health" or "mental* disorder*") ) OR AB ( ("mental 

health" or "mental* disorder*") )  

S5 (MH "Suicide+")  

S4 (MH "Anxiety+")  

S3 (MH "Depression+")  

S2 (MH "Mental Disorders+")  

S1 (MH "Mental Health")  
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Table 2 

 

EBSCO PsycINFO Search Strategy (completed 17/07/20).  
 

S24           S10 AND S17 AND S23  

S23           S18 OR S19 OR S20 OR S21 OR S22 

S22 

 

 

S21 

TI (("2007" or “2008” or “2009”) N5 (economic crash or cris*) OR AB 

(("2007" OR “2008” or “2009”) N5 (economic crash or cris*)) 

 

TI (("2007" or “2008” or “2009”) N5 (financial crash or cris*) OR AB 

(("2007" OR “2008” or “2009”) N5 (financial crash or cris*)) 

S20 TI ( (econom* N5 (recession* or depress*)) ) OR AB ( (econom* N5 

(recession* or depress*)) )  

S19 TI ("great recession") OR AB ("great recession")  

S18 TI ("economic recession") OR AB ("economic recession")  

S17 S11 OR S12 OR S13 OR S14 OR S15 OR S16 

S16 TI ( ("adolescent*" or "teenage*" or "young person*") ) OR AB ( 

("adolescent*" or "teenage*" or "young person*") )  

S15 TI ("child*") OR AB ("child*")  

S14 DE "Adolescent Psychology"  

S13 DE "Child Psychology"  

S12 DE "Adolescent Psychopathology"  

S11 DE "Child Psychopathology"  

S10 S1 OR S2 OR S3 OR S4 OR S5 OR S6 OR S7 OR S8 OR S9  

S9 TI ("suicid*") OR AB ("suicid*")  

S8 TI ( (depression or anxiety) ) OR AB ( (depression or anxiety) )  

S7 TI ( ("mental health" or "mental* disorder*") ) OR AB ( ("mental 

health" or  

"mental* disorder*") )  

S6 DE "Suicide" OR DE "Attempted Suicide" OR DE "Suicidality"  

S5 DE "Anxiety" OR DE "Anxiety Sensitivity" OR DE "Computer 

Anxiety" OR DE "Health Anxiety" OR DE "Mathematics Anxiety" OR 

DE "Performance Anxiety" OR DE "Social Anxiety" OR DE "Speech 

Anxiety" OR DE "Test Anxiety"  

S4 DE "Depression (Emotion)"  

S3 DE "Major Depression" OR DE "Anaclitic Depression" OR DE 

"Dysthymic Disorder" OR DE "Endogenous Depression" OR DE "Late 

Life Depression" OR DE "Postpartum Depression" OR DE "Reactive 
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Depression" OR DE "Recurrent Depression" OR DE "Treatment 

Resistant Depression"  

S2 DE "Mental Disorders" OR DE "Borderline States" OR DE "Thought 

Disturbances" OR DE "Affective Disorders" OR DE "Anxiety 

Disorders" OR DE "Autism Spectrum Disorders" OR DE "Bipolar 

Disorder" OR DE "Chronic Mental Illness" OR DE "Dissociative 

Disorders" OR DE "Eating Disorders" OR DE "Gender Dysphoria" OR 

DE "Mental Disorders due to General Medical Conditions" OR DE 

"Neurocognitive Disorders" OR DE "Neurodevelopmental Disorders" 

OR DE "Neurosis" OR DE "Paraphilias" OR DE "Personality 

Disorders" OR ... 

S1 DE "Mental Health" OR DE "Mental Status"  
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Table 3 

 

OVID Medline Search Strategy (completed 17/07/20). 

 

 

 

 

 

 

 

 

 

 

 

1.  exp Mental Health/  

2.  exp Mental Disorders/  

3.  exp Depression/  

4.  exp Anxiety/  

5.  exp Suicide/  

6.  (mental health or mental* 

disorder*).ti,ab. 
 

7. psychological disorder*.ti,ab.  

8. (depression or anxiety).ti,ab.  

9. suicid*.ti,ab.  

10. 1 or 2 or 3 or 4 or 5 or 6 or 8 

or 9 
 

11. exp Child/  

12. exp Adolescent/  

13. child*.ti,ab.  

14. (adolescent* or teenager* or 

young person*).ti,ab. 
 

15. 11 or 12 or 13 or 14   

16. exp Economic Recession/  

17. great recession.ti,ab.  

18. (econom* adj5 (recession* or 

depress* or cris* or crash*)).ti,ab. 
 

19. (("2007" or "2008" or "2009") 

adj5 (financial crash or 

cris*)).ti,ab. 

 

20. (("2007" or "2008" or "2009") 

adj5 (economic crash or 

cris*)).ti,ab. 

 

21. 16 or 17 or 18 or 19 or 20   

22. 10 and 15 and 21 

23. limit 22 to yr=”2008-Current” 
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Table 4 

 

OVID Embase Search Strategy (completed 17/07/20). 

 

1. exp mental health/  

2. exp mental disease/  

3. exp depression/  

4. exp anxiety/  

5. exp adolescent depression/  

6. exp suicide/  

7. (mental health or mental* disorder*).ti,ab.  

8. psychological disorder*.ti,ab.  

9. (depression or anxiety).ti,ab.  

10. suicid*.ti,ab.  

11. 1 or 2 or 3 or 4 or 5 or 6 or 7 or 8 or 9 or 10  

12. exp child/  

13. exp adolescent/  

14. child*.ti,ab.  

15. (adolescent* or teenage* or young person*).ti,ab.  

16. 12 or 13 or 14 or 15   

17. exp economic recession/  

18. great recession.ti,ab.  

19. (econom* adj5 (recession* or depress* or crash or cris*)).ti,ab.  

20. (("2007" or "2008" or "2009") adj5 (financial crash or cris*)).ti,ab.  

21. (("2007" or "2008" or "2009") adj5 (economic crash or cris*)).ti,ab.  

22. 17 or 18 or 19 or 20 or 21  

23. 11 and 16 and 22  

24. limit 23 to yr="2008-Current"  
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Abstract 

 

Background 

Paediatric brain tumour survivors are at high-risk of experiencing neuropsychological 

‘late effects’ as a result of the tumour and its treatment, which may impact on 

psychological wellbeing, educational attainment and quality of life. Emerging evidence 

suggests that those who have tumours in the posterior fossa area of the brain are more 

likely to experience deficits in social cognition with associated negative social 

outcomes.  

 

Aims 

This study aims to examine whether children and young people with posterior fossa 

tumours experience deficits in cognitive empathy compared to healthy age matched 

controls.  

 

Methods 

This study will use a case control design. Participants will be assessed using direct and 

proxy measures of cognitive empathy: The Reading Eyes in the Mind Test (RMET), the 

“Faux Pas” test and the Empathy Systemizing Quotient. Cognitive ability and 

processing speed will also be assessed with standardised tests.  

 

Participants  

Participants for the clinical group will be children and young people aged between 6 

and 18 years old, recruited from oncology/neurology clinics in tertiary paediatric 

centres in Edinburgh and Glasgow.  

 



110 
 

Applications  

Results from this study could inform long-term follow up care for paediatric brain 

tumour survivors and highlight potential areas for intervention in order to improve 

psychological wellbeing and overall quality of life.  
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1. Introduction 

Tumours of the brain and central nervous system are the most common solid tumours in 

children (Gatta et al., 2009). There are over 400 new childhood brain and CNS tumour 

diagnoses made each year in the UK (Cancer Research UK, 2019). Research suggests 

that up to 75% of children diagnosed with a brain tumour will now survive at least 5 

years post diagnosis (Ostrom et al., 2015; Siegel et al., 2015), which reflects the 

significant advances in detection and intervention.  

 

As a result of improving survival rates, there has been an increasing concern regarding 

neuropsychological late effects of both the disease and treatment, which are deficits that 

can emerge in the years following treatment and require ongoing monitoring. Factors 

predicting late effects include tumour variables (e.g. location and size), treatment 

variables (e.g. type of treatment, complications arising from treatment) and individual 

patient characteristics, such as age, premorbid ability and time since diagnosis (Stavinoha 

et al., 2018).  It is well reported that childhood cancer survivors are at risk of experiencing 

neurocognitive deficits (De Ruiter et al., 2013; Robinson et al., 2010), showing poor 

outcomes across a wide range of cognitive functions, including IQ, attention, memory 

and executive functions (Castellino et al., 2014). Studies have shown that rates of 

neurocognitive deficits can reach up to 100% in children treated for a brain tumour 

(Duffner, 2010; Palmer et al., 2013). Previous longitudinal studies focussing on cognitive 

functions showed that the pattern of cognitive decline changes depending on the age at 

diagnosis and treatment (Palmer et al., 2003), suggesting that for children of pre-school 

age, the decline starts immediately post treatment. This, coupled with difficulties learning 

and acquiring new information (Palmer et al., 2001), puts younger children at risk of poor 

cognitive outcomes. In addition, the developing brain is more susceptible to damage 
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induced by radiation, which can further contribute to cognitive difficulties in younger 

children (Gheysen et al., 2018; Carrol et al., 2013). 

 

It has also been reported that paediatric brain tumour survivors are at increased risk of 

poor social functioning (Bonner et al., 2008), although this area of late effects is less well 

understood. Studies have indicated that childhood brain tumour survivors experience 

lower peer-acceptance, increased isolation (Vannatta et al.,1998), and demonstrate 

poorer social awareness (Emond et al., 2016). In addition to late effects caused by the 

tumour and/or its treatment, this patient group are likely to experience missed 

opportunities for social engagement in formative years; they will require time away from 

peers in order to receive medical treatment and allow for time to recover (Brinkman et 

al., 2012), thereby preventing them from spending time among peers to develop these 

skills.  

 

Yeates et al. (2007) proposed a model of social competence by which we can understand 

social outcomes in children and young people affected by brain disorder. They suggest 

social competence is made up of social adjustment, social interactions, and social 

information processing. The model indicates that factors related directly to the 

neurological insult and other independent factors (both risk and protective factors) can 

influence social competence and the relationship between these components (see Yeates 

et al., 2007 for review). By applying this model, Hocking et al. (2015) carried out a 

review on social competence in paediatric brain tumour survivors and reported that 

neurocognitive deficits may act as a mediator of poor social outcomes. They suggest that 

although the occurrence of neurocognitive late effects is well recognised, less is known 

about how these impact on functioning in other areas. For example, they suggest that in 
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social situations, those who take longer to process information and respond may be more 

likely to experience negative social interactions and decreased peer acceptance. There 

appears to be limited empirical evidence for deficits in social competence, as many 

studies use parent, peer or teacher measures, and this has been identified as a barrier to 

conducting research in this area (Hocking et al., 2015; Willard et al., 2017).  

 

There is emerging evidence that children with tumours in the posterior fossa area of the 

brain (part of the intracranial cavity that contains the brain stem and the cerebellum, e.g. 

medulloblastomas or ependymomas) are at an increased risk of experiencing negative 

psychological and social outcomes, possibly due to the role of the cerebellum in 

regulating cognitive affective processes (Schmahmann, 2004; Zyrianova et al., 2016). 

The capacity to understand another individual's mental state and the ability to understand 

empathy has often been associated with the cerebellum via imaging studies (see 

O’Halloran et al., 2012 for review). Riva and Giorgi (2000) reported Autism Spectrum 

Disorder - like behaviours in children who had undergone cerebellar tumour resection, 

such as a decreased tolerance being around others and a tendency to avoid physical and 

eye contact. It is now recognised that the cerebellum is not only responsible for motor 

control but is critically involved in a wide range of neuropsychological functions 

(Schmahmann, 2004).  This raises questions about the role of the cerebellum in cognitive 

empathy; and specifically, how empathy may be implicated in children and young people 

with tumours in the posterior fossa area of the brain.  

Childhood brain tumour survivors are at increased risk of psychological difficulties such 

as depression (Zyrianova et al., 2016) and poor quality of life (Bell et al., 2018). 

Understanding the mechanisms underlying deficits in cognitive empathy may help to 

identify targets for intervention for this group, in order to help them achieve social 
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integration, thereby reducing their risk of developing ongoing psychological difficulties 

and improving overall quality of life.   

 

Therefore, this study aims to examine whether cognitive empathy is impacted in children 

and young people recovering from posterior fossa tumours.  

 

Aims & Hypotheses 

This study aims to determine whether cognitive empathy is impacted in children 

recovering from tumours in the posterior fossa area of the brain.  

 

The primary hypothesis is that children and young people recovering from brain tumours 

in the posterior fossa will score lower on measures of cognitive empathy, compared to 

typically developing peers. The secondary and exploratory hypothesis is that younger age 

and greater time since diagnosis will predict poorer scores of cognitive empathy.  

 

2. Plan of Investigation 

 

2.1. Participants 

Participants will be children and young people aged 6 to 18 years old, with a diagnosis 

of a tumour in the posterior fossa and with a minimum post-treatment period of 1 year. 

The research team have identified a clinical cohort in Scotland of around 55 patients who 

will be contacted. A control group of approximately 40 – 50 healthy children and young 

people matched for age, sex and socioeconomic status will be recruited from schools 

across Glasgow and Edinburgh.  

 



115 
 

2.9.Inclusion and Exclusion Criteria 

Inclusion Criteria: The study will include children and young people who have had a 

diagnosis of a posterior fossa tumour. These children will have received treatment in the 

form of surgery, chemotherapy, radiotherapy, or a combination of the above. They will 

be at least one year post-treatment and will not be receiving active therapy. We will 

include children and young people with English as a first language, as the measures used 

in the study have UK normative data for this population. 

 

Exclusion Criteria: Children and young people with prior neurodevelopmental disorder 

will not be included in this study. Individuals with significant cognitive, physical or 

mental health impairment that would impact on their ability to engage in the cognitive 

assessment process will not be included in the study. This may include children and 

young people with a significant learning disability.  

 

2.10. Recruitment Procedures 

Participants will be recruited from long-term follow up clinics with a Consultant 

Neurologist or Oncologist at RHSC Edinburgh and RHC Glasgow. Due to the COVID-

19 pandemic, routine out-patient appointments are being offered by telephone or by the 

video-conferencing technology Attend Anywhere. Participants will be informed about 

the study over the phone by a member of the clinical team, and if interested in taking 

part, the clinician will make a note of this in their case notes. A member of the research 

team will then make contact with the child’s parent/carer, or with the young person 

themselves where appropriate, in order to send them an information pack about the study. 

Participants will be invited to take part in the research study at their school during normal 

hours. Written consent to take part in the study will be sought from the child or young 
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person above the age of 12 years and written assent and their parent consent for those 

under the age of 12 years.  

 

For the control group, this information pack will be distributed to children and young 

people via their school teacher. Children and young people will be invited to take the 

information pack home for review by their parents/guardian (if applicable) and if 

interested in taking part, they will be asked to return a signed consent form to a member 

of the research team who will then make contact and recruit to the study as per the 

procedure for the clinical group.  

2.11. Measures 

Demographic and Clinical Information: 

Demographic information such as age, sex, and socioeconomic status (as measured by 

the Scottish Index for Multiple Deprivation (SIMD), an index based on postcode) will be 

collected for all participants. For those in the clinical group, medical notes will be 

examined by a member of the clinical team for diagnostic and treatment information, 

including age of symptom onset, type and location of tumour, treatment received, 

complications arising from surgery and subsequent treatment received.  

 

Social Interactions during Covid-19 

The Covid-19 global pandemic and the resulting social distancing measures employed 

by the government may have an impact on psychosocial function.  In order to assess the 

duration of severe social restrictions, and also to make a preliminary assessment of how 

participants maintained social contacts e.g. through use of social media and contact with 

siblings, we have developed a short questionnaire. This may allow us to identify 

participants who were not able to use social media effectively and look for correlations 
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with ToM test data. The impact on the development of social cognition in children and 

young people who have not been attending school and have been isolated from family 

and friends is unknown, and children with significant cognitive disorder may be less able 

to use social media as effectively as peers. The researchers will therefore make a 

preliminary assessment of the child’s social interactions between the period of data 

collection and March 2020 (see appendix I).  

 

General Intellectual Functioning 

This will be measured using the WASI-II (Weschler, 2014). 

 

Cognitive Empathy 

This study will use the “Reading the Mind in the Eyes” test (RMET; Baron-Cohen et al., 

2001) as a primary measure. The “Faux Pas” test (FPT; Baron-Cohen et al., 1999) will 

also be administered. For both of these measures, there is a child (6-12 years old) and 

adult version (13+ years) which will be administered as appropriate.  

 

Parents will complete the “Empathy Systemizing Quotient” (Auyeung et al., 2012) 

questionnaire about their child as a proxy measure of cognitive empathy. The child (6-

11 years), adolescent (12-15 years) and adult version (16+ years) will be completed as 

appropriate.  

 

Processing speed 

Participants will complete symbol search from the WISC-IV (Weschler, 2011). They will 

also complete the finger tapping test (Shirani et al., 2017), which has been regarded as a 
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sensitive measure of cognitive-motor speed in those with a neurological condition 

(Shirani et al., 2017) and cerebellar injury (Harrington et al., 2004). 

 

2.12.  Design 

This study uses a case-control design.  

 

2.13.  Research Procedures 

Participants from the clinical and control group will be invited to complete the cognitive 

assessment at their school during school hours. Parents/guardians will be sent the parent 

questionnaire by post and asked to complete and return to the research team using a 

stamped addressed envelope provided.  

 

2.14.  Data Analysis 

In order to answer the primary research question, an independent samples t-test will be 

used to examine whether young people with posterior fossa tumours differ on a measure 

of cognitive empathy (RMET), when compared with typically developing peers. In order 

to examine the secondary question, correlational tests will be used to investigate the 

relationship between age at diagnosis and cognitive empathy.  

 

2.15.  Justification of sample size 

A power calculation is difficult to provide due to the paucity of research examining 

theory of mind in a paediatric neuro-oncology population. Therefore, estimates are 

informed by previous studies using similar methods in paediatric and adult brain injury 

populations. A study by Snodgrass and Knott (2006) demonstrated a large effect size 

using the Reading the Mind in the Eyes test (d=1.45) in a group of children with moderate 
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to severe traumatic brain injury, when compared against healthy age matched controls. 

Borrowing from the adult literature, studies by Henry et al. (2006) and Geraci et al. 

(2010) found medium and large effect sizes (d=.66 and 1.21, respectively) on the same 

measure in adults with traumatic brain injury. Given some children in this population are 

likely to have a moderate to severe brain injury resulting from extensive cancer treatment 

(chemotherapy, radiotherapy and surgery), deficits in theory of mind are expected based 

on the overall impact of treatment on their neurocognitive functioning. Therefore, using 

a conservative effect size of .80 and power level of .80 (<.05, one-tailed), this study will 

require a minimum sample size of 21 participants in the clinical group to draw 

informative conclusions, and therefore we will aim to recruit between 20 and 25 children 

and young people.  

 

2.16.  Settings and Equipment 

Cognitive assessments will be borrowed from the university department and local 

services. Proxy measures used in this study are freely available online. Permission will 

be sought from local education departments in Glasgow and Edinburgh to carry out data 

collection in schools.  

 

3. Health and Safety Issues 

 

4.1 Researcher safety issues 

Data collection will take place at school for the clinical and control group. The researcher 

will notify another member of the research team when they are meeting with participants. 

Data collection will take place during school hours; therefore, the researcher will have 

access to a member of school staff at all times.  
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4.2 Participant safety issues 

The researcher will ask in advance of the appointment if they should be aware of any 

medical conditions that may compromise the child or young person’s safety during data 

collection. If, during the process of data collection, a member of the research team has 

concerns about the safety of the child or young person, they will inform the young 

person’s parent/guardian. The researcher is also aware of child protection issues and will 

discuss appropriate governance and statutory responsibilities with the chief investigator 

as required.  

 

3. Ethical Issues 

The research team will seek ethical approval from NHS ethics through the Integrated 

Research Application System (IRAS). The researchers aim to recruit from two health 

boards (NHS Greater Glasgow and Clyde, and NHS Lothian), therefore will require a 

letter of approval to access patients in NHS Lothian. The research team will apply to 

local councils and education departments to recruit participants and carry out data 

collection in school. 

 

We will engage with SCOTCRN and Young Person Group to develop age appropriate 

patient information sheets, to ensure patient involvement in the design thereby increasing 

its accessibility to young people and their families. 

All data gathered from the cognitive assessments will be reviewed by a Consultant 

Neuropsychologist. If the research team identify any significant cognitive impairments 

that warrant further investigation, the family will be informed and offered advice or 

follow up from services where appropriate. 
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Information sheets and consent forms will be developed for young people of all ages, so 

that either consent or assent can be sought from all participants.  

 

4. Financial Issues 

It is anticipated that this study will require the allocated £200 from the University of 

Glasgow, in order to fund the stationary required to gain consent from families to be 

contacted by the research team and also to collect data from the control group.   

 

5. Timetable 

A final proposal will be submitted in April 2020. Once blind reviewed and finalised by 

the University, the study will be submitted for ethical approval. Due to issues relating to 

the COVID-19 global pandemic, the proposed timeline is tentative. It is hoped that ethical 

approval will be granted by September 2020 and data collection can begin. This will take 

place until approximately April 2021. In the months following, it is hoped that data 

analysis will take place and a report will be written up for submission in July 2021.  

 

6. Practical Applications 

Results from this study could inform the long-term care for children and young people 

recovering from posterior fossa tumours, with a view to improving their psychosocial 

outcome and reducing their risk of psychological difficulties later in life. It may highlight 

potential avenues for intervention from a neuropsychological point of view, and also 

identify areas where young people may benefit from the support of their families, with 

an ultimate goal to increase social integration and improve quality of life for young 

people who have experienced disruption to their neurodevelopmental trajectory.  
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Appendix 2.2: Assessment of Young Person’s Social Interactions 

during COVID-19 

 

Pandemic Social Contact Questionnaire  
(Parent rated version for CYP aged 5-12 years) 

 

As health researchers, we are very aware of the impact the COVID-19 pandemic might 

have had on children and families. With this in mind, we would like to get a sense of 

your child’s social interactions during periods of social restriction and isolation.  

 

Gathering this data on lots of young people could be important in understanding what 

might help children to cope with situations like this in the future. 

 

We have assumed that most children will have had internet access through this 

pandemic, however if this was not the case for your family please ignore Questions 3 –

7. 

 

Please tick the box that best describes the situation for your child. If unsure of the 

answer, please make your best guess. 

 

1. How long would you estimate that your child faced severe social restrictions i.e. the 

period of being unable to leave the house other than for essential reasons- 

 

 

 

Less than           3 months              3-5 months               6 months            more than 6 

months 

3 months 

 

2. Was your child in a ‘very high risk’ vulnerable group and advised to use ‘Shielding’ 

during the pandemic? 

 

 

      

Yes                 No 

 

3. Did your child access school lessons/materials through the internet, and for how 

many hours per week? 

 

 

 

    No                 1-3 hours                4-6 hours                  7-9 hours                  10+ 

hours 

 

4.  Did your child have social contact with other family (not in their home) through 

social media where they could see the other person(s) (e.g. Facebook, WhatsApp, 

Skype, Snapchat)? 
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No         Once per month       Once per week      2-3 times per week     4+ times per 

week 

 

5. Did your child have social contact with friends through social media where they 

could see the other person(s) (e.g. Facebook, WhatsApp, Skype, Snapchat) and for 

how many hours per week? 

 

 

 

    No                 1-3 hours                4-6 hours                  7-9 hours                  10+ 

hours 

 

6. Did your child engage in activities/clubs through social media (e.g. using Youtube 

for exercise or weekly video-classes of clubs they attend)? 

 

 

 

     No          Once per month      Once per week         2-3 times per week     4+ times per 

week 

 

7.  Did your child play online video games where they could speak/chat with their 

friends? 
 

 

 

     No          Once per month      Once per week         2-4 times per week     5+ times per 

week 

 

8. If Yes to Q.7, how many hours per day did your child spend using online gaming? 

 

 

 

 0.5 hour          1 hours                       2 hours                       3-4 hours                5+ hours 

 

9.  Did your child have non-visual contact with other family e.g. by phone call? 

 

 

 

    No          Once per month        Once per week       2-3 times per week     4+ times per 

week 

 
10.  Did the young person have non-visual contact with peers (e.g. phone call) 

 

 

 

     No             Once per month          Once per week         2-3 times per week     4+ 

times per week 
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11.  Does your child have any brothers or sisters at home? 

 
 

 
No                         1                              2                                  3                               4+ 

 

Please return this form to the researcher who asked you to complete it.  

 

Many thanks for your time ☺ 
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Pandemic Social Contact Questionnaire 
(self-rated version for young people aged 13-18 years) 

 

As health researchers, we are very aware of the impact the COVID-19 pandemic might 

have had on children and families. With this in mind, we would like to get a sense of 

your social interactions during periods of social restriction and isolation.  

 

Gathering this data on lots of young people could be important in understanding what 

might help young people to cope with situations like this in the future. 

 

We have assumed that most people will have had internet access through this 

pandemic, however if this was not the case for your family please ignore Questions 3 –

7. 

 

Please tick the box that best describes your situation. If unsure of the answer, please 

make your best guess. 

 

1. How long would you estimate that you faced severe social restrictions i.e. the period 

of being unable to leave the house other than for essential reasons- 

 

 

 

Less than           3 months              3-5 months               6 months            more than 6 

months 

3 months 

 

 

 

2. Were you in a ‘very high risk’ vulnerable group and advised to use ‘Shielding’ 

during the pandemic? 

 

 

     Yes                 No 

 

 

 

3. Did you access school lessons/materials through the internet, and for how many 

hours per week? 

 

 

 

    No                 1-3 hours                4-6 hours                  7-9 hours                  10+ 

hours 
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4.  Did you have social contact with other family (not in your home) through social 

media where you could see the other person(s) (e.g. Facebook, WhatsApp, Skype, 

Snapchat)? 

 

 

 

No         Once per month       Once per week      2-3 times per week     4+ times per 

week 

 

5. Did you have social contact with friends through social media where you could 

see the other person(s) (e.g. Facebook, WhatsApp, Skype, Snapchat), and for how 

many hours per week? 

 

 

 

    No                 1-3 hours                4-6 hours                  7-9 hours                  10+ 

hours 

 

6. Did you engage in activities/clubs through social media (e.g. using Youtube for 

exercise or weekly video-classes of clubs you attend)? 

 

 

 

     No          Once per month      Once per week         2-3 times per week     4+ times per 

week 

 

7.  Did you play online video games where you could speak to friends? 

 

 

 

     No          Once per month      Once per week         2-4 times per week     5+ times per 

week 

 

8. If Yes to Q.7, how many hours per day did you spend using online gaming (please be 

honest ☺) ? 

 

 

 

 0.5 hour          1 hours                       2 hours                       3-4 hours                5+ hours 

 

 

9.  Did you have non-visual contact with other family e.g. by phone call? 

 

 

 

    No          Once per month        Once per week       2-3 times per week     4+ times per 

week 

 
10.  Did you have non-visual contact with friends (e.g. phone call)? 
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     No             Once per month          Once per week         2-3 times per week     4+ 

times per week 

 

11.  Do you have any brothers or sisters at home? 

 
 

 
No                         1                              2                                  3                               4+ 

 

Please return this form to the researcher who asked you to complete it.  

 

Many thanks for your time ☺ 
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Appendix 2.3: Author Guidelines for European Journal of Paediatric 

Neurology  

 

For full guidance, see: 

https://www.elsevier.com/wps/find/journaldescription.cws_home/623032?generatepdf=

true  

Scope: This multi-disciplinary journal publishes exciting clinical and experimental 

research in this rapidly expanding field. High quality papers written by leading experts 

encompass all the major diseases including epilepsy, movement disorders, 

neuromuscular disorders, neurodegenerative disorders and intellectual disability.  

The European Journal of Paediatric Neurology is the official journal of the European 

Paediatric Neurology Society. It aims at rapid publication of high quality, original, 

clinical and experimental work in and relating to all aspects of paediatric neurology and 

paediatric neurosciences, including molecular and genetic research, and studies of 

animal models of relevance to human disease.  

Original Articles: The main text of original articles should generally be in the format 

of: Abstract, Keywords, Introduction, Materials and Methods, Results and Discussion.  

The abstract should not exceed 250 words.  

Immediately after the abstract, provide a maximum of 6 keywords, using American 

spelling and avoiding general and plural terms and multiple concepts (avoid, for 

example, 'and', 'of').  

Divide your article into clearly defined and numbered sections. Subsections should be 

numbered 1.1 (then 1.1.1, 1.1.2, ...), 1.2, etc. (the abstract is not included in section 

numbering). Use this numbering also for internal cross-referencing: do not just refer to 

'the text'. Any subsection may be given a brief heading. Each heading should appear on 

its own separate line.  

Ensure that the following items are present:  

One author has been designated as the corresponding author with contact details: • E-

mail address 

• Full postal address  

All necessary files have been uploaded: 

Manuscript: 

• Include keywords 

• All figures (include relevant captions) 

• All tables (including titles, description, footnotes) 

• Ensure all figure and table citations in the text match the files provided  

 

https://www.elsevier.com/wps/find/journaldescription.cws_home/623032?generatepdf=true
https://www.elsevier.com/wps/find/journaldescription.cws_home/623032?generatepdf=true
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Appendix 2.4: Clinical Proforma Used for GACE Study 
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Appendix 2.5: Evidence of Ethical Approval for Researchers to Access 

and Use Data for GACE study 
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Appendix 2.6: Correlations between Continuous and Binary Categorical Variables (Pearson’s Correlation for 

General Adaptive Composite, Conceptual, Social and Practical Domains at Baseline; Spearman’s Rho at Follow Up) 

 
 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 

2 .607

** 

 

3 .008 -.007  

 

4 -.174 

* 

-.017 .031  

5 -.253 

* 

-.149 .052 .762 

** 

 

6 -.251 

** 

-.157 

** 

.025 .728

** 

.745 

** 

 

7 -.191 

* 

-.361 

** 

-.256 

** 

-.242 

** 

-.214 -.152  

8 -.491 

** 

-.607 

** 

-.186 -.053 .000 .078 .580 

** 

 

9 -.213 

* 

-.373 

** 

-.255 

** 

-.202 

* 

-.213 -.132 .937 

** 

.540 

** 

 

10 -.491 

** 

-.603 

** 

-.223 -.099 -.005 .034 .597 

** 

.962 

** 

.613 

** 

 

11 -.228 

* 

-.353 

** 

-.209 

* 

-.282 

** 

-.167 -.160 .922 

** 

.622 

** 

.828 

** 

.598 

** 

 

12 -.522 

** 

-.598 

** 

-.222 .040 .086 .173 .466 

** 

.963 

** 

.432** .899 

** 

.553 

** 

 

13 -.067 -.305 

** 

-.240 

** 

-.370 

** 

-.270 

* 

-.239 

** 

.912 

** 

.477 

** 

.782 

** 

.492 

** 

.788 

** 

.370 

** 

 

14 -.473 

** 

-.596 

** 

-.182 .007 -.006 .079 .610 

** 

.981 

** 

.600 

** 

.907 

** 

.600 

** 

.944 

** 

.444 

** 
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 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 

15 .322

** 

.207 

* 

.206 

* 

.288 

** 

.333 

* 

.264 

** 

-.558 

** 

-.324 

* 

-.519 

** 

-.358 

** 

-.601 

** 

-.300 

* 

-.447 

** 

-.293 

* 

 

16 .246

* 

.245 

* 

.281 

* 

.085 .134 .165 -.458 

** 

-.494 

** 

-.422 

** 

-.495 

** 

-.435 

** 

-.515 

** 

-.303 

* 

-.457 

** 

.768 

** 

             

17 -.211 -.089 .047 -.111 .560 

** 

.188 .029 .124 .044 .162 -.004 .136 .104 .080 .155 .159                                     

18 .337

** 

-.372 

** 

-.024 -.023 -.115 -.135 

* 

-.222 

* 

-.231 -.276 

** 

-.217 .-.189 

* 

-.212 -.093 -.246 

* 

.175 .014 -.186 

       * p< .05, two-tailed N Ranged from 49- 301 

          ** p< .01, two-tailed Italicised font refers to Spearman’s rho, non-italicised refers to Pearson’s Correlation 
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Legend 

 
1. Drug-resistant seizures (0 = no, 1 = yes) 

2. Global development delay, rated by clinician (0 = no, 1 = yes) 

3. Sex (0 = female, male = 1) 

4. Age at baseline 

5. Age at follow-up 

6. Age at first seizure 

7. General Adaptive Composite at baseline  

8. General Adaptive Composite at follow-up  

9. Conceptual domain at baseline 

10. Conceptual domain at follow up  

11. Social domain at baseline 

12. Social domain at follow up 

13. Practical domain at baseline 

14. Practical domain at follow up  

15. Total parental stress at baseline 

16. Total parental stress at follow up 

17. Time between baseline and follow-up 

18. Epilepsy diagnosis (0 = no, 1= yes) 
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Appendix 2.7: Supplementary Material from GACE Study  

 
Table 1  

 

Differences between responders and non-responders to questionnaire data (categorical 

variables) 

 

*Continuity Correction as 2x2 variables  

 

Table 2 

 

Differences between responders and non-responders to questionnaire data (continuous 

variable) 

 

 

Table 3 

 

Differences between those who completed follow up and those who did not (categorical 

variable) 

*Continuity Correction as 2x2 variables 

 

 

 

 

 

 X2 (df) N p Phi 

Scottish Index of Multiple Deprivation  10.092 (4) 289 .039 .187 

Global Developmental Delay* .004 (1) 301 .947 .011 

Drug Resistant Seizures*  .296 (1) 301 .587 -.039 

Sex* 1.256 (1) 301 .262 .071 

Identified Aetiology  4.205 (2) 295 .122 .119 

Epilepsy Diagnosis* 1.051 (1) 301 .305 .066 

 Responders Non 

Responders 

T  df  p 

 M (SD) M (SD)    

Age at first seizure  13.48 (8.990) 12.43 (9.249) 

 

-.922 298 .322 

 X2 (df) N p Phi 

Scottish Index of Multiple Deprivation  7.634 (4) 289 .106 .163 

Global Developmental Delay* .000 (1) 301 1.000 .001 

Drug Resistant Seizures*  .438(1) 301 .508 .047 

Sex* .092 (1) 301 .762 .025 

Identified Aetiology  7.134 (2) 295 .028 .156 

Epilepsy Diagnosis* 4.133 (1) 301 .042 .125 
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Table 4 

 

Differences between those who completed follow up and those who did not (continuous 

variable) 

 

 
Table 5 

 

Examining the relationship between Adaptive Functioning and other clinical features  

 

 

Table 6 

 

Hierarchical Regression for Adaptive Functioning at Baseline (Models)  
 

Model df F p R2 

1 Regression 2 33.187 <.001 .374 

Residual 111    

Total 113    

2 Regression 5 15.284 <.001 .414 

Residual 108    

Total 113    

 

 

 

 

 

 

 

 

 

 

 Completed 

Follow up 

Did not 

Complete 

follow up 

T  df  p 

 M (SD) M (SD)    

Age at first seizure  12.52 

(9.084) 

13.09 (9.150) 

 

.471 298 .638 

                                          GAC at Baseline GAC at follow up 

 Analysis of Variance  Kruskal Wallis   

 F df p Chi-sq df N p 

Scottish Index of 

Multiple 

Deprivation  

.371  4, 108 .829 18.991 4 64 .001 

Identified Aetiology  1.341 2, 117 .266 3.494 2 68 .174 
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Table 7 

 

Hierarchical Regression for Adaptive Functioning at Baseline (Coefficients) 

 

Model 

Unstandardized 

Coefficients 

T 

 95% CI for B 

B SE 
p Lower Upper 

1 (Constant)       

 Parenting Stress at 

Baseline  

-.404 .061 -6.575 <.001 -.526 -.282 

 Global 

Developmental Delay 

-10.625 3.176 -3.345 .001 -16.919 -4.331 

2 (Constant)       

 Parenting Stress at 

baseline 

-.341 .065 -5.230 <.001 -.470 -.212 

 Global 

Developmental Delay 

-10.510 3.332 -3.155 .002 -17.114 -3.906 

 Age at baseline -.196 .127 -1.548 .124 -.447 .055 

 Male -6.418 -.168 -2.223 .028 -12.141 -.695 

 Diagnosis of Epilepsy -2.446 -.060 -.753 .453 -8.882 3.991 

 

SE = Standard Error 

 

 

Table 8 

 

Hierarchical Regression for Adaptive Functioning at Follow-Up (Models)  
 

Model df F p R2 

1 Regression 2 29.376 <.001 .491 

Residual 61    

Total 63    

2 Regression 3 29.994 <.001 .600 

Residual 60    

Total 63    
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Table 9 

 

Hierarchical Regression for Adaptive Functioning at Follow-Up (Coefficients) 

 

Model 

Unstandardized 

Coefficients 

T 

 95% CI for B 

B SE 
p Lower Upper 

1 (Constant)       

 Parenting Stress at 

Follow-Up 

-.420 .108 -3.882 <.001 -.637 -.204 

 Global Developmental 

Delay 

-30.095 5.517 -5.455 <.001 -41.127 -19.062 

2 (Constant)       

 Parenting Stress at 

Follow-Up 

-.290 .102 -2.848 .006 -.494 -.086 

 Global Developmental 

Delay 

-30.098 4.930 -6.105 <.001 -39.960 -20.237 

 Scottish Index of 

Multiple Deprivation  

6.744 1.665 4.049 <.001 3.413 10.076 

SE = Standard Error 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 


