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Abstract 

Background 

Around 10%–12% of children and young people experience long-term physical conditions 

(LTPC or chronic illness) and are at greater risk of developing psychological problems, 

especially anxiety and depression. These psychological problems are often under-recognised 

and access to face-to-face treatment is limited. This thesis examines the most effective 

therapeutic modalities for addressing these problems and the role of eHealth interventions in 

better supporting the needs of this population.  

Methods 

Six key studies were performed:  

1. A qualitative study to identify the psychological needs of New Zealand children and young 

people with LTPC and the views of these individuals, their families and clinicians regarding 

the role of eHealth interventions. Eleven children (7–12 years), eleven young people (13–

18 years), seven parents, eleven paediatricians and ten general practitioners (GPs) 

participated in a series of seven semi-structured digitally recorded focus groups. A general 

inductive approach was used to analyse interview data. 

2. A systematic review of randomised controlled trials (RCTs), cluster-randomised trials and 

cross-over trials of psychological therapies for treating anxiety or depression in children 

and young people with LTPC. Data sources were Ovid MEDLINE, Embase, PsycINFO, the 

Cochrane Central Register of Controlled Trials (CENTRAL), Web of Science (Core 

Collection), relevant conference proceedings, reference lists of included articles, and grey 

literature. 

3. A systematic review of randomised controlled trials (RCTs), cluster-randomised trials and 

crossover trials of eHealth interventions for treating anxiety or depression in children and 

young people with LTPC. Data sources were the same as for the previous review. 

4. A systematic review of RCTs, cluster-randomised trials and crossover trials of biofeedback 

interventions for treating anxiety or depression in children and young people with LTPC 

was undertaken via Ovid-MEDLINE, EMBASE, PsycINFO, CINAHL and the Cochrane 

Central Register of Controlled Trials databases.  
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5. A narrative review of co-design processes for the development of eHealth interventions 

with children and young people that informed my development of a prototype cognitive 

behaviour therapy (CBT) and biofeedback-based eHealth game for treating anxiety called 

‘Starship Rescue’.  

6. An open trial with 24 children and young people with LTPC aged 10–17 years to evaluate 

the acceptability, usability and effectiveness of Starship Rescue. 

Results 

1. Anxiety was the most common psychological issue identified by New Zealand children and 

young people with LTPC. Along with their families and clinicians, there was an openness 

to the use eHealth interventions with which to address this issue provided they were 

engaging and reliable.  

2. Twenty-eight RCTs and one cross-over trial with 1349 participants were included in the 

review. For the primary outcome of treatment efficacy, short-term depression (versus any 

control), there was low-quality evidence from 16 trials involving 1121 participants 

suggesting that psychological therapies, especially those based on cognitive behaviour 

therapy (CBT), may be more effective than control therapies (SMD -0.31, 95% CI -0.59 to 

-0.03; I2
=79%). For the primary outcome of treatment efficacy, short-term anxiety (versus 

any control), there was inadequate evidence of moderate-quality from 13 studies involving 

578 participants to determine whether psychological therapies were more effective than 

control conditions (SMD -0.26, CI -0.59 to 0.07, I2=72%). 

3. Five trials of three interventions (Breathe Easier Online, Web‐MAP, and multimodal 

cognitive behavioural therapy (CBT)) with 463 participants were included in this review. 

There was limited evidence of the effectiveness of eHealth interventions for treating anxiety 

and depression in this population. For the primary outcome of change in depression 

symptoms versus any control, there was very low‐quality evidence meaning that it could 

not be determined whether eHealth interventions were clearly better than any comparator 

(SMD ‐0.06, 95% CI ‐0.35 to 0.23; 5 RCTs, 441 participants). For the primary outcome of 

change in anxiety symptoms versus any comparator, there was very low‐quality evidence 

meaning that it could not be determined whether eHealth interventions were clearly better 

than any comparator (SMD ‐0.07, 95% CI ‐0.29 to 0.14; 2 RCTs, 324 participants). For the 

primary outcome of treatment acceptability, there was very low‐quality evidence that 
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eHealth interventions were less acceptable than any comparator (SMD 0.46, 95% CI 0.23 

to 0.69; 2 RCTs, 304 participants). 

4. Nine studies (4 RCTs, 5 non-RCTs; of which all measured changes in anxiety and three of 

which measured changes in depression) were included in the final analysis. Due to the 

heterogeneity of study design and reporting, risk of bias was judged as unclear for all studies 

and a meta-analysis of findings was not undertaken. Heart rate variability (HRV), 

biofeedback-assisted relaxation therapy and electroencephalography were found to be 

effective in reducing symptoms of anxiety. HRV was also found to be effective in reducing 

symptoms of depression in two studies.  

5. Adapted co-design processes are feasible for research with children and young people. 

Starship Rescue was developed via a 3-stage co-design process involving children and 

young people with LTPC. 

6. Starship Rescue was an acceptable, usable and clinically effective, co-designed eHealth 

game for treating anxiety in children and young people with LTPC. Users gave it an overall 

rating of 5.9 out of 10 (range 3–10 and a mean score of 71 out of 100 (SD 11.7; min 47.5; 

max 90) on the System Usability Scale (SUS). Significant reductions in anxiety were noted 

between the start and end of the game on the Generalized Anxiety Disorder – 7 item (GAD-

7) scale (-4.6 (p=0.000)), the Spence Childhood Anxiety  Scale (SCAS) (-9.6 (p=0.005)), 

and a combined Likert/visual analogue scale (-2.4 (p=0.001)). Quality of life also improved 

on the Pediatric Quality of Life (PedsQL) scale (+4.3 (p=0.042)). All changes were 

sustained at 3-month follow-up. 

Conclusion 

eHealth interventions, particularly those based on CBT, can be used to address psychological 

problems faced by children and young people with LTPC. Starship Rescue is a newly co-

designed CBT and biofeedback-based eHealth game that shows promise for treating anxiety in 

this group. Further research into its effectiveness is required. 
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Chapter 1. Introduction  

The prevalence and nature of long-term physical conditions in children and young 

people 

Chronic conditions in childhood are defined as: (1) occurring in children aged between 0 and 

18 years; (2) being based on medical scientific knowledge and can be established using 

reproducible and valid methods or instruments according to professional standards; (3) not 

(yet) being curable or, for mental health conditions, highly resistant to treatment; and (4) 

being present for longer than three months, likely to last longer than three months, or having 

occurred three times or more during the past year and likely to recur (Mokkink et al., 2008). 

They include long-term physical conditions (LTPC), psychological, or cognitive problems. 

LTPC, which will be the focus of this thesis, affects 10%–12% of children and young people 

worldwide (Van Cleave et al., 2010; van der Lee et al., 2007). The most common LTPC of 

childhood are asthma, diabetes and epilepsy (Burkhart et al., 2002). Less common LTPC 

include respiratory conditions such as cystic fibrosis and bronchiectasis, cardiovascular 

conditions such as congenital heart disease, gastrointestinal conditions such as Crohn’s 

disease, renal conditions such as chronic kidney disease, neurological conditions such as 

muscular dystrophy, chronic pain, cancer, and others. Due to improvements in hygiene, 

widespread immunisation, and access to medical care reducing the impact of acute illness, the 

prevalence of LTPC in some developed countries including New Zealand is now greater than 

that of many acute illnesses and survival is much greater (Halfon & Newacheck, 2010).  

Psychological problems associated with long-term physical conditions in children and 

young people 

Psychological problems include ‘internalising’ conditions such as anxiety and depression, and 

‘externalising’ conditions such as behaviour disorders. The former group has been shown by 

epidemiological studies to be much more common, affecting up to 30%–40% of children and 

young people with LTPC (Cadman et al., 1987; Gortmaker et al., 1990; Newacheck et al., 1991; 

Opolski & Wilson, 2005; Pinquart & Shen, 2011a, 2011b; Pless & Roghmann, 1971; Weiland 

et al., 1992). As such, it will form the primary focus of this thesis. Anxiety disorders occur in 

2.6%–5.2% of children under 12 years and 5%–19% of all children and young people in the 

general population, and their presentation varies with age (Costello et al., 2004). Separation 

anxiety, undifferentiated worries, and somatic complaints occur with greater frequency in 

younger children and specific phobias, panic disorder, and social anxiety occur more often in 

older children and young people. Although childhood anxiety disorders often persist into 
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adolescence and adulthood (Secinti et al., 2017), many are identified late and remain untreated 

(Pao & Bosk, 2011). Anxiety disorders are associated with poor academic performance and 

personal and social dysfunction (Pine et al., 2009). They are associated with other mental health 

problems including depression (Kovacs et al., 1989), substance abuse (Kushner et al., 1990), 

attention deficit/hyperactivity disorder (ADHD), conduct disorder (Bittner et al., 2007), suicidal 

behaviour and death by suicide (Hill et al., 2011). Akin to anxiety, rates of depression in the 

general population vary from 0.4%–2.5% in primary school children, rising rapidly to 8.3% 

during adolescence and reaching 25% by adulthood (Costello et al., 2004; Fergusson & 

Horwood, 2001; Lewinsohn, 1998; Lewinsohn et al., 1993). Depression is associated with poor 

academic performance, social dysfunction, substance abuse, self-harm and death by suicide 

(Birmaher, Ryan, Williamson, & Brent, 1996; Birmaher, Ryan, Williamson, Brent, et al., 1996; 

Brent & Birmaher, 2002; Brent et al., 1986; Fleming et al., 1993; Rao et al., 1995; Rohde et al., 

1994). Even subthreshold depression (defined as symptoms of depression that do not reach the 

cut-off for formal diagnosis) is associated with an increased risk of full-blown depression 

(Gonzalez-Tejera et al., 2005), substance abuse (Judd et al., 2002), suicidal behaviour 

(Fergusson et al., 2005), and death by suicide (Cuijpers & Smit, 2002). Depression may be 

comorbid with anxiety in 15.9%–61.9% of children identified as either anxious or depressed, 

and measures of anxiety and depression are highly correlated (Brady & Kendall, 1992). As 

previously mentioned, externalising conditions occur less often in children and young people 

with LTPC. Behaviour problems are more likely in those with neurologically-based conditions 

and can affect their family life and medical care (Hysing et al., 2009).  Although a body of 

literature examining the effectiveness of behaviour management and parenting programmes for 

this subgroup exists, it will not be explored further in this thesis.  

The likelihood of psychological problems such as anxiety or depression in children and young 

people with LTPC is governed by numerous static and dynamic risk factors. Static risk factors 

for anxiety include younger age, female gender, and type of illness (Hermanns et al., 2005). 

Dynamic risk factors for anxiety include being confronted by dangerous stimuli such as 

threatening symptoms of illness or distressing procedures and unpredictable events, increased 

fear of death during life-threatening episodes, having a reduced sense of control over one’s 

circumstances, experiencing peer rejection or parental overprotection, and experiencing illness-

specific symptoms such as shortness of breath in asthma (Pinquart & Shen, 2011a). Static risk 

factors for depression include developmental stage and temperament (Lewis & Vitulano, 2003). 

Dynamic risk factors for depression include low self-esteem and negative attributional style; 

parental health, relationship status and adaptive capacity; abuse, poverty and the sociocultural 
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context of hospitalization; and the nature of hospital experiences, especially the degree and 

duration of discomfort and pain (Burke & Elliott, 1999; Lewis & Vitulano, 2003). Collectively, 

these risk factors impart a cumulative allostatic load that determine whether or not an individual 

develops anxiety or depression. A summary model of factors affecting the development of 

anxiety and depression in children and young people with LTPC is presented in Figure 1. 

Figure 1. CBT and biofeedback-based model of anxiety and depression in children and young 

people with long-term physical conditions 

 

The importance of treating anxiety and depression in individuals with LTPC goes beyond the 

immediate clinical outcomes for each of these conditions. Even mild depression can impair 

motivation to access medical care and adherence to medical treatment plans (Turner & Kelly, 

2000). Depression can also limit pain management (Breitbart, 1995), worsen other physical 

outcomes and related disability (de Groot et al., 2001; Glassman & Shapiro, 1998; Saravay, 

1996), negatively influence family relationships (Breitbart, 1995), increase medical costs by up 

to 50% (Simon et al., 2005), and lead to suicide in individuals with LTPC (Harris & 

Barraclough, 1997). It has been demonstrated that early identification and treatment of anxiety 

and depression can improve mental and physical health-related outcome in adults with LTPC 

(Lustman et al., 2000; Pollock et al., 2000; Sharpe et al., 2001). Although such evidence is 

currently more limited in children and young people, it stands to reason that this might also be 

true for this age group. 
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Interventions for addressing psychological problems in children and young people with 

long-term physical conditions 

Psychological therapies and pharmacotherapies (medications) are the primary methods used to 

treat anxiety or depression in children and young people with LTPC. Psychological therapies 

are defined as any psychotherapeutic treatment (talking therapy) scientifically designed to 

change cognition (thinking), behaviour or both, with the intention of improving outcomes 

(Eccleston et al., 2012). The majority of psychological therapies specifically designed for 

children and young people with LTPC focus on compliance with medical treatment, education 

about their medical condition, and improving aspects of medical care (Fielding & Duff, 1999; 

Smith et al., 1986). Psychological problems, especially anxiety and depression, are usually 

addressed using standard psychological therapies which may or may not have been tested in 

this population. These include cognitive behaviour therapy (CBT) that helps to link an 

individual’s thoughts, feelings, and behaviours, and targets the interpretation of situations or 

triggers that generate emotional responses (Beck, 1976); third-wave CBTs such as acceptance 

and commitment therapy (ACT) (Hayes et al., 1999; Hayes et al., 2004); compassionate mind 

training (CMT) (Gilbert, 2005, 2009) and dialectical behaviour therapy (DBT) (Koons et al., 

2001; Linehan, 1993) that use a combination of cognitive, behavioural, and mindfulness 

techniques to assist people to manage situations without thought suppression or experiential 

avoidance (Hofmann & Asmundson, 2008); psychodynamic therapies that aim to resolve 

internal conflicts stemming from difficulties in past relationships and experiences (Bateman et 

al., 2000); humanistic therapies such as supportive therapy and transactional analysis that use 

the principle of ‘self-actualisation’ to help people identify the best methods for addressing their 

situation (Maslow, 1970; Rogers, 1951); integrative therapies such as interpersonal therapy 

(IPT) (Birmaher, Ryan, Williamson, Brent, et al., 1996; Lewinsohn et al., 1994; McCauley et 

al., 2001) that addresses interpersonal conflict, difficulty with role transitions, and experiences 

of loss by activating several interpersonal change mechanisms including: (1) enhancing social 

support, (2) decreasing interpersonal stress, (3) facilitating emotional processing, and (4) 

improving interpersonal skills (Lipsitz & Markowitz, 2013); and systemic therapies such as 

family therapy (Carr, 2006) which is based on the premise that family members can influence 

one another’s well‐being and have a significant effect on both the development of symptoms 

and the outcomes of interventions.  

Access to such therapies may be limited, depending upon the availability of community child 

and adolescent mental health services, paediatric consultation liaison services, and other 

appropriate community-based health services (Delamater et al., 2017; Hargreaves et al., 2015). 
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Even at a well-resourced, tertiary institution such as Starship Children’s Hospital, where I am 

employed as a child psychiatrist and paediatrician on the paediatric consult liaison team, the 

demand for psychological therapies exceeds the limited pool of therapists, and this prompted 

me to wonder whether there might be better ways for providing timely psychological support 

to children and young people with LTPC. Due to the potential for adverse effects and interaction 

with other medications used by children and young people with LTPC, pharmacotherapies for 

anxiety and depression are usually reserved by services such as mine for situations in which 

psychological therapies have not been effective. As such, they are not the focus of this thesis. 

More recent forms of intervention for anxiety and depression include biofeedback approaches. 

Biofeedback involves the measurement and feedback of physiologic processes to individuals 

using electrical or electro-mechanical equipment. This enables them to develop greater 

awareness of their bodies while using the equipment and to develop better control of their 

bodies without it, thereby improving their health and performance (Culbert et al., 1996; Gilbert 

& Moss, 2003; Schwartz & Andrasik, 2017; Shaffer & Moss, 2006). Biofeedback modalities 

include heart rate variability (HRV), thought to work by using heart rate monitoring and 

practiced breathing to balance parasympathetic and sympathetic parts of the autonomic nervous 

system; pneumography (PNG), during which a flexible sensor band is placed around the chest 

or abdomen and used to correct dysfunctional breathing patterns and behaviours; 

electroencephalography (EEG) or neurofeedback, during which sensors on the scalp are used 

to detect and modify brain waves; skin temperature biofeedback (STB), during which a demister 

attached to a finger or toe is used to modify central regulation; biofeedback-assisted relaxation 

therapy (BART); and electrodermal activity (EDA), during which electrodes placed on the 

hands or arms and used to increase awareness of emotion-related skin conductance. There is 

some evidence for the clinical efficacy and cost-effectiveness of biofeedback for addressing 

stress, anxiety and depression in adults (Baehr et al., 1997; Beckham et al., 2013; Kim et al., 

2012; Meuret et al., 2001; Pop-Jordanova & Gucev, 2010; Reiner, 2008; Rice et al., 1993; 

Schneider, 1987; Siepmann et al., 2008; Uhlmann & Froscher, 2001; Walker & Lawson, 2013). 

There is also increasing evidence for its gamification and use with children between 9 and 17 

years of age (Pao & Bosk, 2011). Prior to the commencement of this thesis, I was introduced 

during my clinical practice to biofeedback interventions such as Journey to the Wild Divine 

(Knox et al., 2011) and I regularly used these to help children and young people develop 

relaxation skills. However, I was aware that the effectiveness of these interventions, either alone 

or when combined with other therapeutic modalities, had never been locally evaluated.  
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The potential role of eHealth interventions for addressing psychological problems in 

children and young people with long-term physical conditions 

eHealth (electronic health) is a rapidly developing field of research and practice that involves 

the application of digital technologies (i.e. those delivered via digital means, such as computers 

and smart phones) to support or deliver health-improving interventions. eHealth interventions 

can vary from simple, predominantly text-based programmes (e.g. websites or applications 

(apps) offering information about common conditions or self-management), through 

multimedia and interactive programmes that can incorporate emails or text messages (e.g. 

chatbots that guide a user to take appropriate steps to receive assistance), to sophisticated 

interactive applications, such as serious games (e.g. SPARX, an online treatment for adolescent 

depression) (Fleming et al., 2015), biofeedback programmes (e.g. Journey to the Wild Divine 

that uses galvanic skin response and heart variability sensors to detect stress-related 

physiological changes and assist with stress management, or relaxation training) (Amon & 

Campbell, 2008; Pop-Jordanova & Gucev, 2010) and virtual reality systems (such as those used 

to distract children during painful procedures) (Law et al., 2011).  

eHealth interventions have many advantages including greater access (especially for 

individuals who reside at a distance from clinical services), greater convenience (with users 

being able to work at their own pace and in privacy), greater fidelity and potentially greater 

appeal for those (especially many young people) who may be reluctant to seek traditionally 

face-to-face care (Fleming et al., 2015). Conversely, they may increase inequity of access for 

those who do not possess appropriate technology (Latulippe et al., 2017) and disadvantage those 

with limited digital literacy or visual and hearing impairments (West & Miller, 2006). 

Over the past few decades, the increasing popularity of smartphone technology, release of 

gamified and app-based interventions, and calls from international organizations such as The 

Lancet Global Mental Health Group (2007) for the introduction of innovative and accessible 

cognitive and behavioural strategies to treat anxiety, depressive, and other common mental 

health problems have led to the likelihood that eHealth interventions will play a significant role 

in future mental health delivery. In 2006, the UK’s National Institute for Health and Care 

Excellence (NICE) endorsed CBT-based computerised interventions as the preferred first line 

of treatment for mild to moderate anxiety and depression in people of all ages (National Institute 

for Health and Clinical Excellence, 2019). 

A growing body of evidence suggests that computer-delivered interventions are feasible and 

potentially efficacious in delivering behavioural therapies to children and adolescents with 
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LTPC, and their families, and that they may be less likely to drop out from computerised than 

face-to-face interventions (Dunn et al., 2011; Stinson et al., 2009). However, the majority of 

existing eHealth interventions for these individuals focus on adherence to medical treatment, 

education about medical conditions and improving aspects of medical care (Thabrew, Stasiak, 

et al., 2018b).  

Gaps in knowledge 

Given the extent of psychological problems I was routinely observing in children and young 

people with LTPC, the knowledge that psychological interventions such as CBT were in limited 

supply and that even when they were available, success rates for treatment were only around 

60% (Compton et al., 2014), I began to wonder if there might be better ways to address the 

needs of this group using technologically-based solutions, including biofeedback. Considering 

the medically related and unrelated factors associated with psychological problems and the fact 

that treatment needs to be available and effective in the context of ongoing physical healthcare, 

it seemed likely to me that this group had different needs from the general population. I was 

aware that few studies had explicitly addressed the perspectives of children and young people 

with LTPC, let alone those of their families and clinicians. I was curious to know if any 

unimodal or hybrid eHealth interventions had been specifically designed for addressing anxiety 

or depression experienced by them, and if not, to explore the best method(s) by which to do so. 

The following body of work was undertaken using the Medical Research Council (MRC) 

framework for the development of complex interventions (Craig et al., 2008). This included 

reviewing the background literature pertinent to the various aspects of the potential design, 

exploring the needs of the target audience, identifying the most promising approach for novel 

intervention and pilot-testing this approach. 

Overview of this thesis 

Chapter 1: Introduction 

In this chapter, I outlined the rationale for undertaking this body of work and the process that 

was followed. 

Chapter 2: Game for health: How eHealth approaches might address the psychological 

needs of children and young people with long-term physical conditions  

In this chapter, I describe the results of a qualitative study undertaken to better understand the 

psychological needs of New Zealand children and young people with LTPC and the views of 
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these individuals, their families and clinicians regarding the potential role of eHealth 

interventions. 

Chapter 3: Psychological therapies for anxiety and depression in children and adolescents 

with long-term physical conditions 

In this chapter, I describe the results of a systematic (Cochrane) review of psychological 

interventions for anxiety and depression in children and young people with LTPC. This review 

was conducted to identify existing evidence-based therapies and the most effective theoretical 

model(s) that could underpin future interventions developed for this population. 

Chapter 4: eHealth interventions for anxiety and depression in children and adolescents 

with long-term physical conditions 

In this chapter, I describe the results of a systematic (Cochrane) review of eHealth interventions 

for anxiety and depression in children and young people with LTPC. This review was also 

conducted to identify existing evidence-based therapies for this population and to provide 

guidance for the development of future interventions. 

Chapter 5: Systematic review of biofeedback interventions for addressing anxiety and 

depression in children and adolescents with long-term physical conditions 

In this chapter, I describe the results of a systematic review of biofeedback interventions for 

anxiety and depression in children and young people with LTPC. This review was conducted 

to explore the value of evidence-based biofeedback interventions for this population and to 

identify the most effective type(s) of biofeedback that might be combined with non-eHealth 

forms of psychological therapy. 

Chapter 6: Co-design of eHealth interventions with children and young people 

In this chapter, I provide a narrative review of co-design processes for the development of 

eHealth interventions with children and young people. This review includes a description of 

the co-design process employed during the development of a new CBT and biofeedback-

based computer game for addressing anxiety in children and young people with LTPC called 

Starship Rescue.  
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Chapter 7: Co-design and open trial of Starship Rescue, a CBT, biofeedback and game-

based eHealth intervention to treat anxiety in children and young people with long-term 

physical conditions 

In this chapter, I further describe the co-design process undertaken during the development of 

Starship Rescue and the results of an open trial of this prototype eHealth intervention. 

Chapter 8: Discussion 

In this final chapter, I summarise the main findings of this thesis, its strengths and limitations, 

and implications for clinical practice and future research.  
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Chapter 2. Game for health: How eHealth approaches might address the 

psychological needs of children and young people with long-term physical 

conditions 

Thabrew, H., Stasiak, K., Garcia-Hoyos, V., & Merry, S. N. (2016). Game for health: How 

eHealth approaches might address the psychological needs of children and young 

people with long-term physical conditions. Journal of Paediatrics and Child Health, 

52(11), 1012–1018. https://doi.org/10.1111/jpc.13271   

In the introductory chapter, I described how children and young people with LTPC are at greater 

risk of developing psychological problems such as anxiety and depression due to multiple 

medical and non-medical stressors. I outlined key reasons for undertaking this body of research, 

including their limited access to face-to-face psychological interventions, uncertainty regarding 

the effectiveness of interventions developed for non-LTPC individuals and the potential for 

eHealth interventions to improve access to effective and relevant therapy for this population.  

To begin my journey, I decided to undertake a qualitative study to better understand the 

psychological needs of New Zealand children and young people with LTPC and the views of 

these individuals, their families and clinicians regarding the potential role of eHealth 

interventions. The knowledge gained from this study focused my subsequent endeavours on the 

most common psychological problem experienced by this audience. 

Abstract 

Aim 

The aim of this study was to describe the psychological experiences of children and young 

people with long term physical conditions, their families and clinicians and to explore if these 

may be improved using eHealth interventions, including online information, support and e-

therapy. 

Methods 

Totally 11 children (7–12 years), 11 young people (13–18 years), 7 parents, 11 paediatricians 

and 10 general practitioners (GPs) participated in a series of seven semi-structured digitally 

recorded focus groups. A general inductive approach was used to analyse interview data. 

Results 

Feedback consisted of five main themes: (i) the experience of LTPC as an anxiety-provoking 

journey, (ii) limited access to information and eHealth-related interventions to support this 

https://doi.org/10.1111/jpc.13271


 

11 

journey, (iii) desires for interventions that assist with multiple aspects of the illness experience, 

(iv) diversity of preferences regarding the format and vehicle of such interventions, (v) the 

importance of trust regarding the source of interventions for children, young people and families 

and the sustainability of new interventions for clinicians. 

Conclusions 

eHealth interventions are currently being used in a limited manner by children and young people 

with LTPC and their families. Despite some concern expressed mainly by clinicians, there is 

overall support from all groups for the future development of eHealth interventions to address 

psychological issues for this audience, particularly anxiety. Relatable content, technological 

appeal and ease of access/referral to such interventions are likely to improve the uptake of these 

relatively new interventions. 

What is already known on this topic 

1. Children and young people with LTPC are at greater risk of developing psychological 

problems such as anxiety and depression. 

2. Access to treatments for psychological problems is often limited. 

3. eHealth interventions include psychological interventions and may have value for this 

population. 

What this paper adds 

1. Surveyed children and young people with long-term physical condition, their families 

and clinicians are largely supportive of the use of eHealth interventions to address 

psychological problems. 

2. Preferences regarding the format and vehicle for such interventions are identified. 

3. There is particular scope for the development of eHealth interventions to address anxiety 

in this population. 

Introduction 

Long-term conditions (or chronic illness) of childhood include physical, psychological or 

cognitive problems lasting more than three months, which impair functioning (van der Lee et 

al., 2007). It is estimated that 10%–12% of children internationally are affected by LTPC such 

as asthma and diabetes (Burkhart et al., 2002; Eiser, 1997). The prevalence of long-term 

conditions is now greater than acute illness in some developed countries (Halfon & Newacheck, 

2010), and over 80% of children and young people with LTPC survive into adulthood 
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(Gortmaker & Sappenfield, 1984). Physical symptoms and disease management regimes can 

interfere with many aspects of daily life, including regular school attendance and maintaining 

peer relationships (Suris et al., 2004).  

Epidemiological studies show that the risk of psychological difficulties, particularly anxiety and 

depression, is substantially increased in children and young people with LTPC (Cadman et al., 

1987; Gortmaker et al., 1990; Newacheck et al., 1991; Pinquart & Shen, 2011b; Pless & 

Roghmann, 1971; Weiland et al., 1992). This is due to a combination of individual and 

environmental factors. The latter includes inappropriate parental attitudes and behaviour, 

ranging between over-protection and rejection (Holmbeck et al., 2002) and peer rejection 

leading to detrimental effects on self-concept (Sandstrom & Schanberg, 2004). Although young 

people with LTPC account for a large portion of the work of paediatricians and GPs (Gortmaker 

& Sappenfield, 1984), they receive little training in psychosocial issues related to chronic 

disease and often under-recognise these issues (Bernal et al., 2000). 

eHealth is an emerging and rapidly developing field of research and practice that involves the 

application of digital technologies to assist or deliver health interventions. eHealth interventions 

can take various forms, such as websites offering information, sources of support and 

interactive e-therapies. The latter includes health apps, virtual reality systems (e.g. for 

distraction to reduce pain in children) (Law et al., 2011), biofeedback programmes that use 

galvanic skin response and heart variability sensors to detect stress-related physiological 

changes and assist with stress management (Pop-Jordanova & Gucev, 2010) or relaxation 

training (Amon & Campbell, 2008) and serious health games (Parisod et al., 2014). Although 

it is still early in terms of their use, studies of both physical and psychological serious health 

games have shown that their use results in improvements in illness-related knowledge, 

information-seeking behaviour and physical or psychological symptoms (Beale et al., 2007; 

March et al., 2009; Merry et al., 2012). 

A number of eHealth interventions have been developed for children and young people with 

LTPC. The majority of these focus on compliance with medical treatment, education about their 

medical condition and improving aspects of medical care (Stinson et al., 2009). Examples 

include Quest for the Code (an interactive and educational game for children with asthma; 

http://asthma.starlight.org) and Re-Mission 2 (an interactive and educational game for children 

with cancer; http://www.re-mission2.org). Psychological issues, especially anxiety and 

depression, are usually addressed using standard psychological treatments that have not 

expressly been tested in this population (Lane et al., 2013). 

http://asthma.starlight.org/
http://www.re-mission2.org/
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Few studies have explicitly addressed the perspectives of children and young people with 

LTPC, let alone those of their families and clinicians. Most eHealth studies have focused on 

proving the clinical effectiveness of individual interventions (Beale et al., 2007; Nordqvist et 

al., 2009) or reviewing the effectiveness of groups of interventions related to a particular 

medical condition or its treatment (Chiarelli et al., 1998). The aims of this study were to: (i) 

ascertain what (if any) physical and psychological eHealth interventions children and young 

people with LTPC and their families are currently using, (ii) explore whether they are serving 

their needs as well as the needs of those involved in their care and (iii) inform the development 

of future psychological eHealth interventions for this clinical population. 

Methods 

Methods are presented according to the consolidated criteria for reporting qualitative research 

(Tong et al., 2007). 

Sample and data collection 

Children and young people with LTPC, their parents and paediatricians were recruited by 

advertising via posters and flyers distributed by clinicians at Starship Children’s Hospital in 

Auckland. Paediatricians at the same hospital were invited to participate via email. GPs were 

recruited through a colleague at the University of Auckland. 

Ethics 

Ethical approval for the study was obtained from the New Zealand Northern Region Ethics 

Committee (Ref 13/NTA/234/AM01). Written participant consent was obtained for those aged 

16 or older. Written parental consent was obtained for those aged 15 and under (see Appendix 

A for participant information sheets and consent forms). 

Focus groups 

Most focus groups were undertaken by three of the authors (HT, VG and KS) at Starship 

Children’s Hospital in Auckland. The general practitioner focus group was conducted at a 

private residence in Auckland. All focus groups lasted between 90 and 120 minutes and were 

conducted in a similar manner using a semi-structured interview format (see Appendix B), 

starting with their general knowledge and later their specific use of eHealth interventions. They 

were then shown three demonstration video clips of existing health games (Quest for the Code®, 

a physical health-related game designed for younger children; Re-Mission®, a physical health 

game designed for older children; and SPARX®, a mental health game designed for young 
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people) and asked their opinion about each. Finally, they were asked for ideas regarding 

potential new eHealth interventions that may be useful to them or their patients and factors that 

may influence the use of or recommendation of such interventions. 

The interviewers included HT, a child psychiatrist and paediatrician employed at Starship 

Children’s Hospital; KS, a research fellow at the University of Auckland; and VS, a health 

psychology intern who was working in private practice. HT did not know any of the young 

people, children or parents prior to the focus groups but did know the paediatricians. HT and 

KS knew one of the GPs who attended one of the clinician focus groups. 

Data analysis 

All groups were digitally recorded and commentary was transcribed verbatim and analysed 

using a general inductive approach (Thomas, 2016). Transcribed data was coded by HT using 

QSR NVivo 10. Statements of interest were identified as notes across transcripts, arranged into 

groups of nodes, and these were reviewed to identify common themes and relationships 

pertaining to the research question. Approximately 30% of transcripts were cross-coded by KS 

for validation of the coding process. Any discrepancies were discussed by the coders until 

consensus was reached. Representative quotes were selected by HT and KS to illustrate each 

theme. Preliminary results were reviewed by a subset of participants, and their feedback was 

incorporated before the analysis was finalised. 

Results 

Participant information 

Participant information is outlined in Table 1. 
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Table 1. Participant information 

Type of participants 

Focus 

group 

number 

Number of 

participants 

(number in each 

group) 

Age range 

(mean) in 

years 

Female 

(%) 

Ethnicity 

(%) 
Medical condition 

Years of 

practice (mean) 

Number of 

children/adolescents 

cared for (mean) 

Children 

(12 years and under) 

1–3 11 (2, 4, 5) 8–12 (10.5) 55 82% NZE, 

9% A,  

9% O 

Cystic fibrosis (1), 

Crohn’s disease (2), 

Diabetes (1), Epilepsy (1), 

Juvenile idiopathic 

arthritis (1), Liver disease 

(4), Other (1)  

— — 

Adolescents 

(13–18 years) 

4–5 11 (5, 6) 13–17 (14.6) 36 64% NZE, 

9% M, 18% 

PI, 9% A 

Beta thalassaemia (1), 

Bronchiectasis (1), 

Chronic migraines (1), 

Diabetes (5), Epilepsy (1), 

Recurrent pneumothorax 

(1), Wilson’s disease (1) 

— — 

Parents/Family members 2–5 7 (1, 2, 2, 2) — 86 86% NZE, 

14% O 

— — — 

Paediatricians 6 11(11) — 36 55% NZE, 

18% A, 

27% O 

— 12.1 20–200 (99) 

General practitioners 7 10 (10) — 100 100% NZE — 26.5 8–300(1) 

A=Asian; M=Māori; NZE=New Zealand European; O=other; PI=Pacific Island. 
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A total of seven focus groups were completed between November and December 2014 (Table 

1). Five main themes were identified from the data, namely: (i) the experience of long term 

physical conditions as an anxiety-provoking journey, (ii) limited access to information and 

eHealth-related interventions to support this journey, (iii) desires for interventions that assist 

with multiple aspects of the illness experience, (iv) diversity of preference regarding the format 

and vehicle of such interventions, (v) the importance of trust regarding the source of 

interventions for children, young people and families and the sustainability of new interventions 

for clinicians. These are reported in detail below, along with associated sub-themes and 

illustrative samples of recorded text (Table 2). 

There was considerable overlap between some subgroups, such as children and parents, in terms 

of their experience of anxiety during the treatment journey and the desire for greater access to 

information and support via electronic means.  There was also a similarity of concern regarding 

the trustworthiness of eHealth interventions to parents and clinicians.  Key differences between 

groups related to the level of familiarity with available interventions and desire for clinical 

supervision. Many paediatricians and GPs did not feel confident in recommending eHealth 

interventions as they were not tech-savvy and could not monitor their patients’ progress while 

using them. GPs appeared particularly jaded by previous unsatisfactory exposure to eHealth 

interventions, indicating the need for targeted implementation strategies to overcome existing 

mistrust. 
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Table 2. Major themes, sub-themes, descriptions and examples from data 

Major theme Associated sub-theme Descriptions and examples from data 

Chronic illness as an anxiety-provoking 

journey 

Fear of not knowing Many children, young people and family members described the anxiety-provoking nature of finding 

out they had a chronic illness, for example, ‘Because it could be something serious. So I was getting 

worried because I just didn’t know what was going on’ (young person) and ‘When we first got 

diagnosed, it was a bit of a scary situation’ (parent). 

 Fear from information Even when they did receive information, anxiety remained a feature, for some: ‘Even for adults, the 

emotional, I mean initial overload of too much information sometimes is quite hard to process’ 

(parent). 

 Fear about hospital procedures Some children reported significant anxiety about clinician-perceived routine hospital procedures, for 

example, ‘I get really worried before I go into theatre’ (child) and ‘I’ve been worried multiple times, 

(for example) I worried about PICC line’ (child). 

 Adjustment to leaving hospital Adjustment to being in hospital was sometimes followed by adjustment to returning to their natural 

environment: ‘You’ve had your own room and it’s just been you and your mum, and if you’ve got 

siblings, it’s really hard going back’ (child). 

Limited access to information and 

eHealth interventions to support this 

journey 

Being left out of the conversation A number of children described clinicians providing information only to parents, which left 

especially younger children feeling anxious about their treatment: ‘When the doctors were talking I 

was kind of like, What are you talking about? Can someone like explain it to me so I’m not kind of 

just the patient sitting here not knowing what’s going on?’ (child). 

 Individual access to online resources 

without guidance 

Some parents and young people used the internet (mainly Google, sometimes Facebook and websites 

relating to their health conditions) to find support and information about their condition or treatment 

from a range of sources. They sometimes discussed this information with their clinicians: ‘I’ve used a 

forum through a website for support for liver families, but it’s an international site. It was parents of 

children with liver conditions. So yeah, I found that really useful. More useful than talking to the 

doctors, for some things. Yeah, ‘cause sometimes you want to know the other side of it, the emotional 

side of it’ (parent). 

 Occasional referral for psychological 

interventions 

Few children, young people and parents reported being referred for psychological support or 

interventions, and although the majority were familiar with a wide range of non-health games such as 

Minecraft®, only a minority of recommended interventions were online (one adolescent participant 

had tried SPARX). Similarly, only a minority of clinicians admitted to recommending such avenues 

of support: ‘Beating the Blues, which is an (online) adult depression self-help type thing we can refer 

for. I’ve referred a few people for that’ (GP). 
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Major theme Associated sub-theme Descriptions and examples from data 

 Practitioner reluctance to use eHealth 

interventions 

Many clinicians were uncertain about recommending eHealth interventions, and some actively 

avoided learning more about them, for example, one said ‘I think it’s, it would be very difficult for 

the GP to be able to say, “Oh this game, you’ll really like this game.” You’d have to know so many’ 

(GP). 

Another stated, ‘I mean I don’t know about other people, but I sort of didn’t really, do not go, well 

not Facebook anyway, but even in, or the chat rooms you can go to, I really steer clear of that, 

because I think it’s a forum for families to be able to slag me off without me supervising that’ 

(paediatrician). 

Desires for interventions that assist with 

multiple aspects of the illness experience 

Better understanding The most popular desire from children, young people and parents was for interventions (eHealth or 

otherwise) that would improve their understanding of their (or their child’s) illness or treatment and 

thereby allay some of their worries about what was going on with them. Examples of comments 

include ‘If there was a game, it would be like “So the doctors have just told me so, so and so, what 

does this mean?” And you could go and find out stuff’ (child) and ‘When the doctor first suggested 

what D might have, I was like, “Oh, never heard of that.” So I Googled it, so that was sort of like my 

first. And yeah, so I’ve been reading a bit and doing a bit of research, and I found the Crohn’s and 

Colitis website quite useful’ (parent). Clinicians also thought that eHealth interventions may enhance 

care in the real world: ‘eHealth games might help people realise they need more help and where to go 

for this’ (paediatrician). 

 Personal support Surprisingly, despite the number of children and young people reporting anxiety-related issues, it was 

parents who thought that eHealth interventions geared toward personal support would be useful for 

them: ‘Coping skills for kids, definitely. I think the biggest thing is how do they feel about their 

illness, how unusual does it make them feel, how uncool, how different’ (parent). 

 Peer connection Children and young people were keen on eHealth interventions that improved connections with peers. 

This was particularly true for those who had conditions that restricted contact with similar 

individuals: ‘For CF, ‘cause we’re not actually allowed to be near each other, so it would be kind of a 

cool place where we could get to know what other people have gone through’ (child). 

Diversity of preference regarding the 

format and vehicle of eHealth 

interventions 

Not everyone wanted eHealth games When asked, some young people voiced a preference for online information over health games: ‘No, 

like not serious, but something informative, because you have to interact with games. Whereas if it 

was like a website with like stuff written on it, you can just read the written to easily understand and 

it’s quicker too’ (young person). 
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Major theme Associated sub-theme Descriptions and examples from data 

 Positive attributes of eHealth games 

identified from those viewed during focus 

groups 

For the majority of children and young people, positive attributes of viewed games included good 

graphics, a clear narrative, simply presented information, similarity to familiar (non-health) games 

and the ability to personalise the characters or be the hero of the game. Examples of comments 

included ‘So a story’s really important to sort of make it, like meaningful, kind of explain to you why 

you’re doing it, like who are you saving, what’s the goal and that kind of stuff’ (young person); ‘If 

you make it for older kids, graphics are definitely a big thing, ‘cause if it’s, like not a moving thing 

it’s just like a picture that you’ve got to click and stuff, it kind of does get boring ‘cause there’s like 

nothing keeping your attention or the game going’ (young person); and ‘One of the kind of things 

about this is it’s designed to be very hard to lose, so it does help you at a certain point, it’s very kind 

of user-friendly in that way, very sort of supportive’ (young person). Celebrity endorsement was also 

regarded as a positive attribute by some people: ‘I think, or a video looking at, seeing other children 

with the same condition or some sort of cool famous people, I know you can’t do that for the rare 

conditions, but certainly you can do it for asthma’ (parent). 

 Negative attributes of eHealth games 

identified from those viewed during focus 

groups 

The two main complaints about viewed games were that the graphics were immature or discordant 

with the content and that the language used was too foreign or unappealing, for example ‘I thought it 

was childish. Yeah, no, I don’t think it’s pitching, it’s just probably for too young an audience, I 

think. Like maybe a four- or five-year-old, primary school. I reckon, once you hit the teens, looking 

for a bit more excitement, a bit more action, speed, instant gratification’ (young person). 

 Recommendations regarding the 

technical aspects of eHealth interventions 

With regards to functionality and design, interactivity of eHealth interventions was a key element for 

many participants. In addition, availability in multiple formats to fit the needs of people with different 

electronic devices and ease of access were regarded as important: ‘In terms of information, I think, 

apps are fine, it’s great to be able to get on your phone and just get information if you want it. If you 

were going to have like a social media platform, I’d definitely have a laptop and app’ (young person). 

The importance of trust For patients and families Trustworthiness of interventions was not mentioned by any children or young people, but was 

important to a number of parents: ‘Whatever source of information you provide, we’d want it to be a 

trusted source’ (parent). Locally relevant resources were perceived as being more reliable: ‘I 

personally prefer to deal with New Zealand-based stuff as there’s quite a lot of, to search on the 

internet’ (parent). 

 For clinicians Finally, trustworthiness of a different kind, that is, relating to the sustainability of new interventions, 

was described by some clinicians: ‘The problem we have with all these schemes is they start with a 

hiss and a roar and rah, rah, rah. Same with everything, everything we, every scheme we get, it comes 

with a bit of funding, we all get excited, we use it, and then it all gets used up and then it’s gone, and 

we get a bit jaded with it all, to be honest’ (GP). 
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Discussion 

The children, young people and families in this study used eHealth interventions in a limited 

manner. Reasons for this included a combination of patient-related, technology-related and 

clinician-related factors. Despite the diversity of need and some potential barriers, this study 

identified that there is likely to be value in greater routine use of eHealth interventions to 

address the psychological welfare of children and young people with LTPC and their families. 

In particular, there was support from all groups of participants for interventions that address 

illness or treatment-related anxieties. A number of factors, such as trustworthiness, 

technological appeal and ease of access, appeared to be important for the optimisation of the 

uptake of new eHealth interventions by children, young people and families as well as the 

recommendation of such interventions by clinicians. 

Strengths and limitations 

To our knowledge, this is the first study to investigate the eHealth-related needs of children, 

young people, families and clinicians living or working with LTPC. It adds to the existing 

viewpoints on eHealth interventions of sub-groups of young people, including those with 

depression (Coyle et al.; Knox et al., 2011; Shandley et al., 2010; Stasiak et al., 2013), those 

from indigenous communities (Shepherd et al., 2015) and those of sexual minority (Fleming, 

Lucassen, et al., 2016; Lucassen et al., 2015). The multiple perspectives collected during this 

study offer a rich dataset from which commonly and disparately relevant issues can be 

identified for the benefit of developers of future eHealth interventions for children and young 

people with LTPC. 

Disclosure via information sheets and at the start of focus groups that the primary investigator 

and interviewer (HT) is a child psychiatrist and paediatrician may have had a mixed effect on 

the responses received. It is possible that some children, young people and parents may have 

felt inhibited to disclose all of their views about their illness and treatment. Conversely, 

clinicians may have felt more comfortable expressing their views to a colleague. Although 

participant comfort with questioning was not assessed during the study, the breadth and depth 

of the obtained results suggest that it was probably adequate. More in-depth questioning of 

some groups (e.g. children and young people) on particular topics (e.g. appeal and 

functionality) may be useful to augment the findings of this study during future eHealth 

intervention designs. The limited number of participants, differences in proportions of males 

and females and types of chronic illnesses between older and younger age groups may have 
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influenced the findings. The small number of focus groups, sourcing of participants from a 

hospital-based population and lack of targeted recruitment of different ethnic groups may have 

restricted some of the themes pertinent to children and young people with LTPC. Although 

clear themes emerged from the available data, it is possible that data saturation was not fully 

achieved. Generalisability of results to all groups of children and young people with LTPC may 

also be limited by the nature of the included sample. 

Comparison with other research 

This study echoes the findings of previous studies that children and young people are 

comfortable with using eHealth-related technology for addressing other conditions, such as 

anxiety disorders (Cuijpers et al., 2009; Przeworski & Newman, 2006). Our results also align 

with later findings that children and young people with LTPC desire interventions that improve 

social networks, help them develop hope and feel empowered to improve their mental health 

and well-being (Shaw et al., 2019). Contrary to a few older studies (Murray et al., 2003), none 

of the children and young people in our sample reported concerns about impersonality or their 

lack of competence in using computers, which may reflect how much life has changed for this 

population over the past couple of decades. 

Reassuringly, a number of comments about eHealth technology made by the children and 

young people in our study reflected the findings of previous researchers. As requested by our 

cohort, well-designed media can clearly result in knowledge gain, especially when participants 

can proceed at their own pace (Armstrong et al., 2007; Kozma, 1991; Krendl & Lieberman, 

1988; Kulik & Kulik, 1991; McNeil & Nelson, 1991). Games that provide a challenge to reach 

a goal, stimulate curiosity, allow control over the action and use fantasy themes all make 

interactive games fun for children (Carroll et al., 2007; Malone & Lepper, 1987). When created 

with such features, health games are rated as highly as commercial games (Brown et al., 1993; 

Lieberman, 1997). Interactive games in which players rehearse specific health behaviours in a 

simulated environment and then experience successful consequences as a result of their own 

decisions can boost self-esteem (Clements, 1987; Niemiec & Walberg, 2016) and improve self-

efficacy (Brown et al., 1993; Lieberman, 1997). Lastly, the recommendation that eHealth 

interventions are designed differently for older and younger children echo previous 

recommendations that they should be tailored to individual users (Joseph et al., 2010) and 

pitched at a developmentally appropriate level (Stallard, 2004). 
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The way that families cope with a child’s condition is one of the most powerful predictors of 

the child’s psychosocial adjustment and adaptation to their illness (Brown et al., 1997; Hamlett 

et al., 1992; Wallander et al., 1995). More relevant information and targeted interventions that 

improve family members’ feelings of support and experiences of LTPC were requested by a 

number of parents in our study. These could easily be developed or improved using eHealth 

technology. The clinicians in our study had similar concerns and wishes as those previously 

surveyed with regards to online information for individual health conditions (Nordqvist et al., 

2009). Complementarity with face-to-face contact, acceptability, ease of use and integration 

into existing clinical systems were important issues (Chiarelli et al., 1998). As previously 

suggested (Balas et al., 2007), with these factors in place, eHealth interventions have the 

potential to be positively received and to augment the impact of paediatricians and GPs on the 

health status of their patients. 

Conclusion 

eHealth interventions are currently being used in a limited manner by children and young 

people with LTPC and their families. Despite some concern expressed mainly by clinicians, 

there is overall support from all groups for the future development of eHealth interventions to 

address psychological issues for this audience, particularly anxiety. Relatable content, 

technological appeal and ease of access/referral to such interventions are likely to improve the 

uptake of these relatively new interventions. 
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Chapter 3. Psychological therapies for anxiety and depression in children 

and adolescents with long-term physical conditions 

Thabrew, H., Stasiak, K., Hetrick, S. E., Wong, S., Huss, J. H., & Merry, S. N. (2018). 

Psychological therapies for anxiety and depression in children and adolescents with 

long-term physical conditions. Cochrane Database of Systematic Reviews. 

https://doi.org/10.1002/14651858.cd012488  

Having identified anxiety as the most common psychological problem for New Zealand 

children and young people with LTPC, and one for which there was openness to the use of 

engaging and trustworthy eHealth interventions, I proceeded to explore the range of currently 

available psychological interventions with which to address this issue.  

In this chapter, I describe the results of a systematic (Cochrane) review of psychological 

interventions for anxiety and depression in children and young people with LTPC. This 

review was conducted to identify existing evidence-based face-to-face therapies as well as the 

most effective theoretical model(s) that could underpin future interventions developed for this 

population.  

Abstract 

Background 

LTPC affect 10%–12% of children and adolescents worldwide. These individuals are at greater 

risk of developing psychological problems, particularly anxiety and depression, sometimes 

directly related to their illness or medical care (e.g. health-related anxiety). There is limited 

evidence regarding the effectiveness of psychological therapies for treating anxiety and 

depression in this population. Therapies designed for children and adolescents without medical 

issues may or may not be appropriate for use with those who have LTPC. 

Objectives 

This review was undertaken to assess the effectiveness and acceptability of psychological 

therapies in comparison with controls (treatment-as-usual, waiting list, attention placebo, 

psychological placebo, or non-psychological treatment) for treating anxiety and depression in 

children and adolescents with LTPC. 

https://doi.org/10.1002/14651858.cd012488
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Search methods 

We searched Ovid MEDLINE (1950–), Embase (1974–), PsycINFO (1967–) and the Cochrane 

Central Register of Controlled Trials (CENTRAL) to 27 September 2018. An earlier search of 

these databases was conducted via the Cochrane Common Mental Disorders Controlled Trial 

Register (CCMD-CTR) (all years–May 2016). In addition, we searched the Web of Science 

(Core Collection) (12 October 2018) and conducted a cited reference search for reports of all 

included trials. We handsearched relevant conference proceedings, reference lists of included 

articles, and grey literature. 

Selection criteria 

Randomised controlled trials (RCTs), cluster-randomised trials and cross-over trials of 

psychological therapies for treating anxiety or depression in children with LTPC were included. 

Data collection and analysis 

Abstracts and complete articles were independently reviewed by two authors. Discrepancies 

were addressed by a third author. Odds ratio (OR) was used for comparing dichotomous data 

and standardised mean differences (SMD) for comparing continuous data. Meta-analysis was 

undertaken when treatments, participants, and the underlying clinical question were similar. 

Otherwise, narrative analysis of data was undertaken. 

Main results 

Twenty-eight RCTs and one cross-over trial with 1349 participants were included in the review. 

Most participants were recruited from community settings and hospital clinics in high-income 

countries. For the primary outcome of treatment efficacy, short-term depression (versus any 

control), there was low-quality evidence from 16 trials involving 1121 participants suggesting 

that psychological therapies may be more effective than control therapies (SMD -0.31, 95% CI 

-0.59 to -0.03; I2
=79%). For the primary outcome of treatment efficacy, short-term anxiety 

(versus any control), there was inadequate evidence of moderate-quality from 13 studies 

involving 578 participants to determine whether psychological therapies were more effective 

than control conditions (SMD -0.26, CI -0.59 to 0.07, I2=72%). Planned sensitivity analyses 

could not be undertaken for risk of bias due to the small number of trials that rated high for 

each domain. Additional sensitivity analysis demonstrated that psychological interventions 

specifically designed to reduce anxiety or depression were more effective than psychological 

therapies designed to improve other symptoms or general coping. There was some suggestion 
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from subgroup analyses that they type of intervention (χ2=14.75, df =5 (p=0.01), IQ=66.1%), 

the severity of depression (χ2=23.29, df=4 (p=0.0001), IQ=82.8%) and the type of long-term 

physical condition (χ2=10.55, df=4 (p=0.03), IQ=62.1%) may have an impact on the overall 

treatment effect. There was qualitative (reported), but not quantitative evidence confirming the 

acceptability of selected psychological therapies for anxiety and depression. There was low-

quality evidence that psychological therapies were more effective than control conditions in 

improving quality of life (SMD 1.13, CI 0.44 to 1.82, I2=89%) and symptoms of LTPC (SMD 

-0.34, CI -0.6 to -0.06, I2=70%), but only in the short term. There was inadequate low-quality 

evidence to determine whether psychological therapies were more effective than control 

conditions at improving functioning in either the short term or long term. No trials of therapies 

for addressing health-related anxiety were identified and only two trials reported adverse 

effects; these were unrelated to psychological therapies. Overall, the evidence was of low to 

moderate quality, results were heterogeneous, and only one trial had an available protocol. 

Authors’ conclusions 

A limited number of trials of variable quality have been undertaken to assess whether 

psychological therapies are effective for treating anxiety and depression in children and 

adolescents with LTPC. According to the available evidence, therapies specifically designed 

to treat anxiety or depression (especially those based on principles of CBT) may be more likely 

to work in children and adolescents who have mild to moderate levels of symptoms of these 

disorders, at least in the short term. There is a dearth of therapies specifically designed to treat 

health-related anxiety in this age group. 

Plain language summary 

Why is this review important? 

More than one in ten children and adolescents have LTPC such as asthma, diabetes, and cancer. 

They are more likely to develop psychological problems like anxiety or depression. Treating 

these problems early can prevent difficulties with family life, school, and future mental health 

problems. It is currently unclear whether psychological therapies (talking therapies) designed 

for children and adolescents without medical issues are appropriate for use with this population. 

Who will be interested in this review? 

This review will be of interest to mental and medical healthcare providers, service users, and 

service commissioners. 
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What questions does this review aim to answer? 

This review aims to answer the following questions: 1) Are psychological therapies better than 

a range of other therapies in reducing symptoms of anxiety and depression in children and 

adolescents with LTPC? and 2) Are psychological therapies acceptable to this audience? 

Which studies were included in the review? 

We searched a number of databases to find all high-quality trials of psychological therapies for 

anxiety or depression in children and adolescents aged 18 years or less with LTPC and 

symptoms of anxiety or depression, published from 1970–September 2018. We included 29 

studies with a total of 1349 people in the review and rated the overall quality of the studies as 

‘low to moderate’. 

What does the evidence from the review tell us? 

A handful of psychological therapies have been researched in children and adolescents with 

LTPC. Most of these were developed for use with children and adolescents who do not have 

LTPC. Some of these, particularly those based on principles of CBT and therapies specifically 

designed to treat depression or anxiety, are effective at reducing mild symptoms of these 

conditions in the short term. There is limited evidence that such therapies are acceptable to 

young people and that they can improve quality of life and symptoms of LTPC. There is 

currently a lack of therapies for addressing health-related anxiety in this population. 

What should happen next? 

Further research should be undertaken to develop more effective psychological therapies to 

treat anxiety and depression in children and adolescents with LTPC. 
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Table 3. Summary of findings 

Psychological therapy compared to any comparator for anxiety and depression in children and adolescents with long‐term physical conditions 

Patient or population: Anxiety and depression in children and adolescents with long‐term physical conditions 

Setting: 

Intervention: Psychological therapy 

Comparison: Any comparator 

Outcomes Anticipated absolute effects* (95% CI) Relative 

effect 

(95% CI) 

No of 

participants 

(studies) 

Certainty of the 

evidence 

(GRADE) 

Comments 

Risk with any comparator Risk with 

psychological therapy 

Treatment efficacy: depression 

short‐term 

The mean depression short‐term 

was 0 

SMD 0.31 lower 

(0.59 lower to 0.03 

lower) 

‐ 1121 

(16 RCTs) 
⊕⊕⊝⊝ 

LOW 1 2 3 

A SMD of 0.31 is a small effect 

size 

Treatment efficacy: anxiety 

short‐term 

The mean anxiety short‐term was 0 SMD 0.26 lower 

(0.59 lower to 0.07 

higher) 

‐ 578 

(13 RCTs) 
⊕⊕⊕⊝ 

MODERATE 1 2 

The confidence interval crosses 

the line of no effect 

Quality of life short‐term The mean quality of life short‐term 

was 0 

SMD 1.13 higher 

(0.44 higher to 1.82 

higher) 

‐ 464 

(7 RCTs) 
⊕⊕⊝⊝ 

LOW 1 2 3 

A SMD of 1.13 is a large effect 

size 

Functioning short‐term The mean functioning short‐term 

was 0 

SMD 0.49 higher 

(0.3 lower to 1.29 

higher) 

‐ 483 

(7 RCTs) 
⊕⊕⊝⊝ 

LOW 1 2 3 

The confidence interval crosses 

the line of no effect 

Status of long‐term physical 

condition short‐term 

The mean long‐term physical 

condition short‐term was 0 

SMD 0.34 lower 

(0.61 lower to 0.06 

lower) 

‐ 823 

(14 RCTs) 
⊕⊕⊝⊝ 

LOW 1 2 3 

A SMD of 0.34 is a small effect 

size 

Dropouts due to adverse events No data available ‐ ‐ ‐ ‐ ‐ 

Suicide‐related behaviour No data available ‐ ‐ ‐ ‐ ‐ 
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*The risk in the intervention group (and its 95% confidence interval) is based on the assumed risk in the comparison group and the relative effect of the intervention (and its 95% CI). 

 

CI: Confidence interval; RR: Risk ratio; OR: Odds ratio. 

GRADE Working Group grades of evidence 

High certainty: We are very confident that the true effect lies close to that of the estimate of the effect 

Moderate certainty: We are moderately confident in the effect estimate: The true effect is likely to be close to the estimate of the effect, but there is a possibility that it is substantially 

different 

Low certainty: Our confidence in the effect estimate is limited: The true effect may be substantially different from the estimate of the effect 

Very low certainty: We have very little confidence in the effect estimate: The true effect is likely to be substantially different from the estimate of effect 

1 High degree of inconsistency between results 
2 Substantial heterogeneity 
3 Upper/lower CI crosses the effect size (SMD) of 0.5 in either direction 
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Background 

Description of the condition 

The terms ‘long-term conditions’ and ‘chronic illnesses of childhood’ are variably defined in 

the literature, but usually include physical, psychological, or cognitive problems lasting more 

than three months and that impair functioning (van der Lee et al., 2007). It is estimated that 

10%–12% of children internationally are affected by LTPC (Van Cleave et al., 2010). Asthma 

is the most common long-term physical condition of childhood, followed by diabetes, and then 

epilepsy (Burkhart et al., 2002). Less common LTPC include respiratory conditions such as 

cystic fibrosis and bronchiectasis, cardiovascular conditions such as congenital heart disease, 

gastrointestinal conditions such as Crohn’s disease, renal conditions such as chronic kidney 

disease, neurological conditions such as muscular dystrophy, chronic pain, cancer, and others. 

Due to improvements in hygiene, immunisation, and access to medical care reducing the impact 

of acute illness, in some developed countries, the prevalence of LTPC is now greater than that 

of many acute illnesses (Halfon & Newacheck, 2010). Epidemiological studies show that the 

risk of psychological difficulties, especially anxiety and depression, is substantially increased 

in children and adolescents with such LTPC (Cadman et al., 1987; Gortmaker et al., 1990; 

Newacheck et al., 1991; Opolski & Wilson, 2005; Pinquart & Shen, 2011a, 2011b; Pless & 

Roghmann, 1971; Weiland et al., 1992). 

Anxiety disorders are common, occurring in 2.6%–5.2% of children under 12 years and 5%–

19% of all children and adolescents (Costello et al., 2004). The presentation of anxiety 

disorders varies with age, from separation anxiety, undifferentiated worries, and somatic 

complaints in younger children to specific phobias, panic disorder, and social anxiety in older 

children and adolescents. Childhood anxiety disorders often persist into adolescence and early 

adulthood (Secinti et al., 2017), and yet they often remain untreated or diagnosed late (Pao & 

Bosk, 2011). Anxiety disorders are associated with poor academic performance, and personal 

and social dysfunction (Pine et al., 2009). They may also co-occur with depression (Kovacs et 

al., 1989), substance abuse (Kushner et al., 1990), ADHD, and conduct disorder (Bittner et al., 

2007), and are associated with suicidal behaviours and death by suicide (Hill et al., 2011). 

Anxiety has been identified in children and young people with LTPC as an area of clinical 

significance (Benton et al., 2007; Pao & Bosk, 2011). It may arise from a number of different 

mechanisms, including confrontation by dangerous stimuli such as threatening symptoms of 

illness or distressing procedures and unpredictable events, increased fear of death in life-
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threatening diseases, having a reduced sense of control over one’s circumstances, experiencing 

peer rejection or parental overprotection and experiencing illness-specific symptoms such as 

shortness of breath in asthma (Pinquart & Shen, 2011a). Risk factors for developing anxiety in 

people with long-term conditions include younger age, female gender, and type of illness 

(Hermanns et al., 2005). 

Depression is another common, yet under-recognised, problem experienced by children with 

an overall prevalence of 0.4%–2.5% in primary school children, and from 0.4%–8.3% in 

adolescents (Birmaher, Ryan, Williamson, Brent, et al., 1996). A 30-year study of American 

children indicated a depression rate of 2.8% in children under the age of 13 years and 5.6% in 

young people aged 13–18 years (Costello et al., 2004). Rates rise rapidly during adolescence 

(Fergusson & Horwood, 2001). By adulthood, around 25% of young people have suffered from 

a depressive disorder (Lewinsohn, 1998; Lewinsohn et al., 1993). Depression is associated with 

poor academic performance, social dysfunction, substance abuse, and attempted and death by 

suicide (Birmaher, Ryan, Williamson, & Brent, 1996; Birmaher, Ryan, Williamson, Brent, et 

al., 1996; Brent & Birmaher, 2002; Brent et al., 1986; Fleming et al., 1993; Rao et al., 1995; 

Rohde et al., 1994). Even subthreshold depression (defined as symptoms of depression that do 

not reach the cut-off for formal diagnosis) is associated with an increased risk of depression 

(Gonzalez-Tejera et al., 2005), substance abuse (Judd et al., 2002), suicidal behaviours 

(Fergusson et al., 2005), and mortality (Cuijpers & Smit, 2002). Depression may be comorbid 

with anxiety in 15.9%–61.9% of children identified as either anxious or depressed, and 

measures of anxiety and depression are highly correlated (Brady & Kendall, 1992). Depression 

has also been identified as occurring more commonly in children and adolescents with LTPC 

(Dantzer et al., 2003; Pinquart & Shen, 2011b). Depressive symptoms have been reported in as 

many as 40% of children with a long-term physical condition and socialisation problems 

(Denny et al., 2014). Risk factors for depression in chronic illness are thought to include low 

self-esteem and negative attributional style (Burke & Elliott, 1999). 

The likelihood of psychosocial problems such as anxiety or depression is governed by 

numerous broader factors including the adaptive capacities of parents, the sociocultural context 

of hospitalisation, and the nature of particular hospital experiences, including the degree and 

duration of discomfort and pain (Lewis & Vitulano, 2003). The child’s internal abilities to cope 

with stress and adapt to illness also vary in relation to the child’s developmental stage and 

temperament (Lewis & Vitulano, 2003). Disordered parenting, abuse, divorce, and poverty are 
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also serious risk factors (Lewis & Vitulano, 2003). Costs for families include increased burden 

of care and health problems for family members, especially mothers and siblings (Eiser, 1997). 

To date, models of psychological problem development have included deficit-centred 

approaches in which it is assumed that emotional and behavioural problems are the inevitable 

consequence of LTPC (Drotar, 1989) and multidimensional approaches in which the balance 

between resistance and resilience factors determines the development of psychological 

problems in people with LTPC (Wallander et al., 2003). 

The importance of treating anxiety and depression in people with LTPC goes beyond the 

clinical outcomes for each of these conditions. Even mild depression is known to impair 

motivation to access medical care and adherence to medical treatment plans (Turner & Kelly, 

2000). Depression can limit pain management (Breitbart, 1995), worsen other physical 

outcomes and related disability (de Groot et al., 2001; Glassman & Shapiro, 1998; Saravay, 

1996), negatively influence family relationships (Breitbart, 1995), increase medical costs by 

up to 50% (Simon et al., 2005), and lead to suicide in people with LTPC (Harris & Barraclough, 

1997). There is some evidence that early identification and treatment of anxiety and depression 

might improve mental and physical health-related outcome in adults with LTPC (Lustman et 

al., 2000; Pollock et al., 2000; Sharpe et al., 2001). Although such evidence is currently more 

limited in children and adolescents, it still stands to reason that this might also be true in this 

age group. 

Description of the intervention 

Psychological therapies have been used to treat anxiety or depression in children with long-

term conditions. Studies of anxiety and depression have been combined within this review due 

to the high rates of comorbidity of these conditions and the fact that these disorders are often 

treated simultaneously in clinical settings (Butler et al., 2006). Psychological therapies are 

defined as any psychotherapeutic treatment (talking therapy) scientifically designed to change 

cognition or behaviour (or both) with the intention of improving outcomes (Eccleston et al., 

2012). Evidence for the efficacy of therapies for psychological problems in children with LTPC 

has been comprehensively evaluated. The majority of interventions specifically designed for 

children and adolescents with LTPC focus on compliance with medical treatment, education 

about their medical condition, and improving aspects of medical care. Psychological issues, 

especially anxiety and depression, are usually addressed using standard psychological therapies 

which may or may not have been tested in this population. Access to such therapies may be 
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limited, depending upon the availability of community child and adolescent mental health 

services, paediatric consultation liaison services, and other appropriate community-based 

health services. 

How the intervention might work 

The cause of both anxiety and depression are complex and include biological, psychological, 

and social factors (Cicchetti & Toth, 1998; Davidson et al., 2002; Goodyer et al., 2000; 

Lewinsohn et al., 1994; McCauley et al., 2001). We expect that the majority of interventions 

designed to address these conditions will include an element of education about the 

psychological problem being addressed, and be based upon the principles of CBT, IPT, or 

family therapy. However, potential mechanisms for the main categories of psychological 

therapies are listed below. 

Behaviour therapies aim to change patients’ behaviour towards their symptoms using operant 

conditioning (use of rewards and punishment). Common components used to treat anxiety and 

depression include psychoeducation (Guerney et al., 1971), relaxation training (Löwe et al., 

2002) and behavioural activation (BA) (Jacobson et al., 1996; Martell et al., 2001). 

Biofeedback techniques (using instruments to help individuals become aware of physical 

processes and sensations) may also be used (Schwartz & Andrasik, 2017). 

CBT helps to link thoughts, feelings, and behaviour, and targets the interpretation of situations 

or triggers that generate emotional responses. Cognitive appraisal of triggers and altering 

cognitions in order to change mood and behaviour are encouraged. CBT for depression is based 

on the cognitive model of depression (Beck, 1976) which proposes that individuals prone to 

depression have cognitive distortions which result in a negative view of themselves, the world, 

and the future. People with “pessimistic attribution styles” (Abramson et al., 1978) have a bias 

toward viewing negative events as stable and self-induced, versus positive events as transient 

and out of their control. This leads to a state of ‘learned helplessness’ (Petersen et al., 1993; 

Seligman et al., 1979) and hopelessness, as well as passivity in the face of challenges 

(McCauley et al., 2001). CBT for depression in children and adolescents involves helping the 

child to: (1) recognise and evaluate their thoughts and identify different levels of mood in 

themselves, (2) recognise thoughts and behaviours that have contributed to this mood, (3) 

develop coping strategies to address them via effective problem-solving, and (4) evaluate 

outcomes. CBT has been shown to improve depression in children and adolescents (Harrington 

& Clark, 1998; Reinecke et al., 1998; Weisz et al., 2006) and prevent relapse (Paykel et al., 
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1999), although long-term results in studies have contradictory findings (Fonagy et al., 2005). 

CBT for anxiety is based on Beck’s cognitive model of anxiety which proposes that fear and 

anxiety are learnt responses that can be ‘unlearnt’. CBT for anxiety in children and adolescents 

involves helping the child to: (1) recognise anxious feelings and bodily reactions, (2) clarify 

thoughts or cognitions in anxiety-provoking situations, (3) develop effective coping skills via 

modified self-talk, modelling, reality, or in vivo exposure (Silverman & Kurtines, 1996), role 

playing, and relaxation training, and (4) evaluate outcomes. An element of treatment known as 

systematic desensitisation involves pairing anxiety stimuli, in vivo or by imagination, in a 

gradually-increasing hierarchy with competing relaxing stimuli such as pleasant images and 

muscle relaxation (James et al., 2013). Recent advances have identified optimal methods of 

delivering exposure work such as affect labelling, using retrieval cues and undertaking 

exposure in multiple contexts (Craske et al., 2014). 

Third wave CBTs include acceptance and commitment therapy (ACT) (Hayes et al., 1999; 

Hayes et al., 2004), CMT, also known as compassion-focused therapy (Gilbert, 2005, 2009), 

functional analytic psychotherapy (FAP) (Kohlenberg & Tsai, 1991), metacognitive therapy 

for depression (Wells, 2009; Wells et al., 2007) and DBT (Koons et al., 2001; Linehan, 1993). 

These approaches use a combination of cognitive, behavioural, and mindfulness techniques to 

assist people to manage situations without thought suppression or experiential avoidance 

(Hofmann & Asmundson, 2008). 

Psychodynamic therapies aim to resolve internal conflicts stemming from difficulties in past 

relationships and experiences (for example, sexual abuse). Such conflicts are thought to cause 

anxiety or psychic pain and are ‘repressed’ into the unconscious through the use of defence 

mechanisms (Bateman et al., 2000). Although some defence mechanisms are adaptive, some 

are developmentally immature and can cause harm. Psychoanalytic (sometimes called 

psychodynamic psychotherapy) attempts to explore, through talking, play (with younger 

children) and the formation of a therapeutic relationship, how earlier experiences influence and 

perhaps seriously distort current thoughts, feelings, behaviours (actions), and relationships 

(McQueen et al., 2008). 

Humanistic therapies include grief therapy, supportive therapy and transactional analysis. 

These therapies are based on the premise that people are ‘self-actualising’, that is, they have an 

inherent tendency to develop their potential (Maslow, 1970; Rogers, 1951) and that they are 

self-aware, free to choose how they live, and are responsible for the choices they make. 
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Individualised, rather than manualised or prescribed methods, are undertaken to help them 

address their situation (Cain & Seeman, 2002). 

Integrative therapies include IPT which addresses interpersonal conflict, difficulty with role 

transitions, and experiences of loss, all of which are well known as risk factors in the 

development of depressive disorder in young people (Birmaher, Ryan, Williamson, Brent, et 

al., 1996; Lewinsohn et al., 1994; McCauley et al., 2001). IPT has been proposed to work by 

activating several interpersonal change mechanisms including: (1) enhancing social support, 

(2) decreasing interpersonal stress, (3) facilitating emotional processing, and (4) improving 

interpersonal skills (Lipsitz & Markowitz, 2013). It has been proven to be effective in the 

treatment of teenage depression (Mufson et al., 2004; Mufson et al., 1996). 

Systemic therapies include family therapy which is based on the premise that family members 

can influence one another’s well-being and have a significant effect on both the development 

of symptoms and the outcomes of interventions (Carr, 2006). There are a number of forms of 

family therapy including structural family therapy (Liebman et al., 1974; Minuchin et al., 1978) 

that centres on individual physiological vulnerability, dysfunctional transactional styles, and 

the role the sick child plays in facilitating conflict avoidance. Systems therapy, including Milan 

and post-Milan family therapy, attempts to elicit changes in the family dynamic by presenting 

information that encourages family members to reflect on their own behaviour within the 

family dynamic (Selvini Palazzoli et al., 1978). Strategic family therapy acknowledges the 

effect of the illness on all family members and focuses on inducing change in symptoms by 

highlighting paradoxical intentions of family members (Madanes, 1981). Attachment-based 

family therapy (ABFT), which focuses on the development of secure attachment relationships 

within the family, has been shown to be better than waiting-list control for treating depression, 

to lead to faster resolution of depressive symptoms, and less suicidal ideation (Diamond et al., 

2002). ABFT has also been shown to lead to greater client and family satisfaction and retention 

when combined with CBT than when CBT is used alone for treating anxiety in young people 

(Siqueland et al., 2005). 

Why it is important to do this review 

A few existing Cochrane reviews have already investigated the value of psychological therapies 

for anxiety and depression in children and adolescents. One review has addressed the 

prevention of depression in children and adolescents without addressing those with long-term 

conditions (Hetrick et al., 2016). Two reviews have addressed the treatment of depression (Cox 
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et al., 2014) and anxiety (James et al., 2013) in children and adolescents, but again not in those 

with long-term conditions. Two reviews have addressed psychological interventions for 

depression in adolescents with a single condition such as congenital heart disease or pain 

(Fisher et al., 2018; Lane et al., 2013) and one review focusses on interventions for parents 

rather than children (Eccleston et al., 2012). One non-Cochrane review (Bennett et al., 2015) 

has examined the effectiveness of psychological therapies for anxiety and depression in 

children and adolescents with LTPC, but only to a limited extent without any meta-analysis of 

data. 

This review aims to fill a gap in the literature by evaluating whether currently available 

psychological therapies are effective for the treatment of anxiety and depression in children 

and adolescents with LTPC. Establishing this evidence will provide comment on current best 

practice and serve to guide the development of new forms and modalities of treatment for this 

growing population. Due to the unique qualities of eHealth interventions and the rapidly 

growing nature of this new field of health, eHealth interventions for addressing anxiety and 

depression in children and adolescents with LTPC are being considered separately from non-

eHealth interventions by the same authors in a related review (Thabrew, Stasiak, et al., 2018a). 

Objectives 

To assess the effectiveness and acceptability of psychological therapies in comparison with 

controls (treatment-as-usual, waiting list, attention placebo, psychological placebo, or non-

psychological treatment) for treating anxiety and depression in children and adolescents with 

LTPC. 

Methods 

Criteria for considering studies for this review 

Types of studies 

We included all RCTs and cluster-randomised trials. Cross-over trials were also included, 

though we only used data from the first phase in order to avoid carry-over effects. We excluded 

observational studies, quasi-randomised trials, and non-randomised trials. We did not exclude 

any study on the basis of language or publication status. 
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Types of participants 

Participant characteristics 

We included trials performed on children and adolescents aged up to 18 years (or at least 80% 

of the sample within this age range). In the case that a trial presented data separately for child/ 

adolescents and adults, we would have incorporated the relevant data; however, this situation 

did not arise. 

Diagnosis 

We included studies performed on participants with any single or mixed long-term physical 

condition(s) of more than three months duration, who also had depression/subthreshold 

depression or anxiety, or both. Depressive and anxiety disorders were reliably diagnosed 

through structured clinical interviews, and symptom severity was assessed by either patient- or 

clinician-administered validated rating scales (Sadock & Sadock, 2005) based on DSM-III, -

IV or -V (American Psychiatric Association, 2013) or ICD-9 or -10 (World Health 

Organization, 1992) criteria. 

Comorbidities 

Those with any mixed long-term conditions and with both anxiety and/or depression were 

included; we included studies of those who may also have any other type of comorbid physical 

(e.g. asthma, diabetes, epilepsy) or mental health condition (e.g. attention deficit and 

hyperactivity disorder, obsessive compulsive disorder, schizophrenia). 

Setting 

We included studies conducted in hospital and community settings. 

Types of interventions 

Experimental intervention 

Experimental interventions included any individual or group-based psychological or 

psychologically-oriented therapy excluding eHealth therapies (which are addressed in a 

companion review (Thabrew, Stasiak, et al., 2018a)) designed with the primary aim of treating 

clinical or subthreshold levels of anxiety or depression and tested in children and adolescents 

with long-term conditions. These may have included parent participation, but not interventions 

that were designed only for parents. The interventions we considered were guided by the 
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HIRED approach to psychological therapies (Hunot et al., 2013; Shinohara et al., 2013) and 

included: 

1. Behaviour therapies (e.g. relaxation training (Löwe et al., 2002)); 

2. Cognitive behaviour therapies (e.g. CBT (Beck, 1976)); 

3. Third wave CBTs (e.g. ACT (Hayes et al., 1999)); 

4. Psychodynamic therapies (e.g. psychoanalytic therapy (McQueen et al., 2008)); 

5. Humanistic therapies (e.g. person-centred psychotherapy (Rogers, 1951)); 

6. Integrative therapies (e.g. (Birmaher, Ryan, Williamson, Brent, et al., 1996)); 

7. Systemic therapies (e.g. structural family therapy (Minuchin et al., 1978)); and 

8. Other psychologically-oriented therapies (e.g. bibliotherapy (Russell, 1958); art 

therapy (Uttley et al., 2015)). 

Comparator intervention 

Comparator interventions included any of the following. 

1. Attention placebo (AP): a control condition that was regarded as inactive by both 

researchers and by participants in a trial. 

2. Psychological placebo (PP): a control condition that was regarded as inactive in a trial 

by researchers but is regarded as active by the participants. 

3. Non-psychological therapies (NPT): e.g. pharmacotherapy for depression or anxiety. 

4. Treatment-as-usual (TAU): participants could receive any appropriate medical care 

during the course of the study on a naturalistic basis, including standard psychological 

or pharmacotherapeutic care, usual care, or no treatment. 

5. Waiting list (WL): as in TAU, patients in the WL condition could receive any 

appropriate medical care during the course of the study on a naturalistic basis; however, 

unlike in the TAU comparator intervention, those in the WL will receive the 

intervention after the period of waitlist. 

Types of outcome measures 

Outcome measures were focused on the individual child rather than the wider family. We 

evaluated the difference between the treatment group and the control group separately for 

anxiety and depression using the following outcomes. 
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Primary outcomes 

1. Treatment efficacy: changes in severity of anxiety and depression symptoms measured 

separately using validated scales for each of these conditions (e.g. Children’s 

Depression Inventory (CDI) for childhood depression (Kovacs et al., 1989)), State-Trait 

Anxiety Inventory (STAI) for anxiety (Spielberger et al., 1983). Clinician-rated scales 

were analysed separately from those rated by children, young people, parents, and 

others (e.g. teachers). Statistically significant results were interpreted with regard to the 

clinical significance of each scale (possibly using T-scores, if these were available for 

all scales). 

2. Treatment acceptability: measured via validated scales (e.g. Treatment Satisfaction 

Questionnaire (Regnault et al., 2012)) or qualitatively determined by participant report. 

In addition, we examined the number of participants who dropped out for any reason 

and adverse events. 

Secondary outcomes 

3. Changes in caseness (remission/response), as defined by study authors or measured 

using cut-offs on similar validated scales for each of these conditions. 

4. Suicide-related behaviour, i.e. number of: a) deaths by suicide, b) suicide attempts and 

c) episodes of self-harm, either reported or measured using validated scales (e.g. 

Suicide Behaviour Questionnaire-Revised (SBQ-R) (Osman et al., 2001)). 

5. Improvement in quality of life measured using validated scales (e.g. Pediatric Quality 

of Life Scale (PedsQL) (Varni et al., 2004)). 

6. Functioning as a proxy for psychological well-being measured using validated scales 

(e.g. Children’s Global Assessment Scale (CGAS) (Shaffer et al., 1983)). 

7. Status of long-term physical condition using validated scales (e.g. Abdominal Pain 

Index (API) (Wallander, Thompson, & Alriksson‐Schmidt, 2003)). 

8. Adherence to treatment of long-term physical condition. 

9. School/college attendance (e.g. reduction in number of days missed). 

10. Economic benefits (e.g. reduction of costs of treatment, number of appointments with 

general practitioners, use of additional treatments, ability to study or work). 

Timing of outcome assessment 

Clustering and comparison of outcome measures at similar time periods was undertaken. The 

primary time point was short-term (at the end of treatment or up to three months, whichever 
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was first measured, to evaluate immediate therapeutic effect). Long-term (three to six months 

beyond the end of treatment) outcome measures were assessed separately. If multiple long-

term measures were provided, we used the one furthest from the intervention as this was most 

relevant to understanding the enduring nature of its therapeutic effect. 

Hierarchy of outcome measures 

For trials presenting a range of symptom measures (i.e. more than one depression scale or more 

than one anxiety scale), we used the scale ranked highest according to the following five 

criteria: appropriateness to children and adolescents; reliability; construct validity; agreement 

with clinical interview; track record in psychopharmacological research. These are the same 

criteria that are used in our accompanying published review examining eHealth interventions 

(Thabrew, Stasiak, et al., 2018a), and based on work originally implemented in a Cochrane 

review by Hazell and colleagues (Hazell & Mirzaie, 2013; Hazell et al., 2002).  

For depression, the ranking from highest to lowest scales was as follows: Schedule for 

Affective Disorders and Schizophrenia for School-Age Children (Kiddie-SADS (Kaufman et 

al., 1997)), Children’s Depression Rating Scale (CDRS (Poznanski et al., 1985)), Bellevue 

Index of Depression (BID (Petti, 1978)), Children’s Depression Inventory (CDI (Kovacs, 

1985)), Hamilton Depression Rating Scale (HAM-D (Hamilton, 1967)), Depressive Adjective 

Checklist (DACL (Lubin, 1965)), then others (Hazell et al., 2002). 

For anxiety, the ranking of scales was based on appropriateness to children and adolescents, 

reliability, construct validity, agreement with clinical interview, and track record in 

psychotherapeutic research. From highest to lowest, this would be as follows: Anxiety Disorder 

Interview Schedule (ADIS (Silverman & Nelles, 1988)), Multidimensional Anxiety Scale for 

Children (MASC (March et al., 1997)), Paediatric Anxiety Rating Scale (PARS (PARS, 2002)), 

Social Phobia and Anxiety Inventory for Children (SPAI-C (Beidel et al., 2000)), Social 

Anxiety Scale for Children-Revised (SASC-R (La Greca et al., 1988)), Fear Survey Schedule 

for Children-Revised (FSSC (Ollendick, 1983)), Revised Children’s Manifest Anxiety Scale 

(RCMAS (Reynolds & Richmond, 1978)), State-Trait Anxiety Inventory for Children (STAI-

C (Spielberger et al., 1983)), Screen for Child Anxiety-Related Emotional Disorders (SCARED 

(Birmaher et al., 1999)), Hamilton Anxiety Rating Scale (HARS (Maier et al., 1988)), then 

others (based on Myers and Winters (2002)). 
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Search methods for identification of studies 

Cochrane Common Mental Disorders Controlled Trials Register (CCMD-CTR) 

The Cochrane Common Mental Disorders (CCMD) Group maintains a specialised register of 

RCTs, the CCMD-CTR. This register contains over 40000 reference records (reports of RCTs) 

for anxiety disorders, depression, bipolar disorder, eating disorders, self-harm, and other 

mental disorders within the scope of this Group. The CCMD-CTR is a partially studies-based 

register with more than 50% of reference records tagged to approximately 12500 individually 

PICO-coded study records. Reports of trials for inclusion in the register are collated from 

(weekly) generic searches of MEDLINE (1950–), Embase (1974–) and PsycINFO (1967–), 

quarterly searches of the Cochrane Central Register of Controlled Trials (CENTRAL), and 

review-specific searches of additional databases. Reports of trials are also sourced from 

international trial registries, drug companies, the handsearching of key journals, conference 

proceedings, and other (non-Cochrane) systematic reviews and meta-analyses. Details of 

CCMD’s core search strategies (used to identify RCTs) can be found on the Group’s website, 

with an example of the core MEDLINE search in the Appendix of the full review. 

The CCMD-CTR is current to June 2016 only, with the move of the editorial base from the 

University of Bristol to York. 

The search of the CCMD-CTR was superseded with a cross-search of Ovid MEDLINE, 

Embase and PsycINFO (2016–27 September 2018). 

Electronic searches 

The Cochrane Group’s Information Specialist initially searched the CCMD-CTR (all years–6 

May 2016), using the following terms. 

CCMD-CTR-Studies Register: 

Condition=(anxiety or depressi* or mood or mutism or neuroses or neurotic or “obsessive 

compulsive” or panic or *phobi* or psychoneuroses or “stress disorder*” or “psychological 

stress” or “school refusal”) and Comorbidity=not empty and Age Group=(child or adolescent) 

  

http://cmd.cochrane.org/search-strategies-identification-studies
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CCMD-CTR-References Register: 

This search included a more sensitive set of terms to find additional untagged/uncoded reports 

of RCTs (details can be found in the Appendix of the published review). 

The CCMD’s information specialist conducted complementary searches on the following 

bibliographic databases, using relevant subject headings (controlled vocabularies) and search 

syntax, appropriate to each resource. 

• The Cochrane Central Register of Controlled Trials (CENTRAL) via the Cochrane 

Register of Studies Online (CRSO); searched 9 June 2016, 18 August 2017 and 27 

September 2018 (see Appendix of the published review). 

• Other Cochrane Library databases (CDSR, DARE, HTA); searched 9 June 2016 and 18 

August 2017 

• A cross-search of Ovid MEDLINE, Embase and PsycINFO; searched 18 August 2017 

and 27 September 2018 (see Appendix of the published review). 

We searched the following resources (all years to 16 August 2016, 18 August 2017 and 12 

October 2018): 

• Web of Science Core Collection (Science, Social Science and Conference Proceeding 

indices SCI, SSCI, CPCI-S, CPCI-SSH; searched 18 August 2016 and 31 August 2017) 

(employing the same previous search strategy, but amending NEXT to NEAR/x and 

adding an RCT filter (random* OR “cross over” OR crossover or trial OR trials). 

• International trial registries via the World Health Organization’s trials portal (ICTRP) 

and ClinicalTrials.gov all years to 12 October 2018, to identify unpublished or ongoing 

trials. 

We did not restrict our search by date, language, or publication status. 

Searching other resources 

Hand searching 

We hand searched conference proceedings (those titles not already indexed in Embase or 

PsycINFO, or already hand searched within Cochrane) of the Annual Meeting of the American 

Academy of Child and Adolescent Psychiatry (AACAP) (2000 onwards). 

http://apps.who.int/trialsearch/
http://www.clinicaltrials.gov/
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Reference lists 

We checked the reference lists of all included studies and relevant systematic reviews to 

identify additional studies missed from the original electronic searches (for example, 

unpublished or in-press citations). We also conducted a cited reference search on the Web of 

Science for reports of all included studies. 

Grey literature 

We searched sources of grey literature via the following websites: Open Grey 

http://www.opengrey.eu and the National Guidelines Clearing House http://www.guideline.gov. 

Correspondence 

We contacted trialists and subject experts for information on unpublished or ongoing studies 

or to request additional trial data. 

Data collection and analysis 

Selection of studies 

Two authors (HT and JH) independently screened the titles and abstracts of studies identified 

by the above search. Studies that obviously did not fulfil inclusion criteria at this stage of the 

screening process were discarded. Eligible or potentially-eligible articles were retrieved for 

full-text inspection by two authors (HT and JH) independently. We resolved any discrepancies 

by discussion or by involving a third author (KS), as necessary. We listed the reasons for 

exclusions in characteristics of excluded studies table (see Appendix of the published review). 

The selection process was described in enough detail to complete a PRISMA flow diagram. 

Data extraction and management 

Two authors (HT and KS) independently extracted data on trial characteristics, the 

methodology, participant characteristics, intervention characteristics, outcome measures, and 

outcome data using Covidence software (Veritas Health Innovation Ltd, n.d.). We attempted 

to contact authors at least twice to obtain additional information, when required. After 

agreement, data for analysis was transferred to RevMan 5.3 (Nordic Cochrane Centre, 2014) 

into the format required to include the maximal numbers of studies, we were able to extract in 

every case: events, mean and standard deviations (SDs), and total number of participants for 

each group. Any disagreements were resolved by discussion or with the help of the third author 

(SH). 

http://www.opengrey.eu/
http://www.guideline.gov/
http://www.guideline.gov/
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Main planned comparisons 

1. Psychological therapies for anxiety or depression versus attention placebo (AP). 

2. Psychological therapies for anxiety or depression versus psychological placebo (PP). 

3. Psychological therapies for anxiety or depression versus non-psychological therapies 

(NPT). 

4. Psychological therapies for anxiety or depression versus treatment-as-usual (TAU). 

5. Psychological therapies for anxiety or depression versus waiting list (WL). 

For definitions of interventions and comparators, see types of interventions. We combined all 

types of psychological therapy in the main analyses, and conducted subgroup analyses to 

investigate any differences between them (where data allowed). 

Assessment of risk of bias in included studies 

Risk of bias was assessed for each included study using the Cochrane ‘Risk of bias’ tool 

(Higgins & Green, 2011). The following domains were considered. 

1. Sequence generation: was the allocation sequence adequately generated? 

2. Allocation concealment: was allocation adequately concealed? 

3. Blinding of participants and care providers for each main outcome or class of outcomes: 

was knowledge of the allocated treatment adequately prevented during the study? 

4. Blinding of outcome assessors for each main outcome or class of outcomes: was 

knowledge of the allocated treatment adequately prevented during the study? 

5. Incomplete outcome data for each main outcome or class of outcomes: were incomplete 

outcome data adequately addressed? 

6. Selective outcome reporting: were reports of the study free of any suggestion of 

selective outcome reporting? 

7. Other sources of bias: was the study apparently free of other problems that could put it 

at high risk of bias? Additional items to be included here were therapist qualifications, 

treatment fidelity, and researcher allegiance/conflict of interest. 

A description of what was reported to have happened in each study was reported independently 

by two authors (HT and KS) and a judgement on the risk of bias was made for each domain 

within and across studies, based on the following three categories. 
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1. Low risk of bias. 

2. Unclear risk of bias. 

3. High risk of bias. 

Disagreements were resolved by discussion or with the help of the third author (SH). 

For cluster-randomised trials, the risk of bias was assessed by considering recruitment bias, 

baseline imbalance, loss of cluster, incorrect analysis, and comparability with individual 

randomised trials. 

The level of risk of bias was noted in both the body of the review and the ‘Risk of bias’ 

summary figures. 

Measures of treatment effect 

OR was used for comparing dichotomous data and standardised mean differences (SMD) to 

analyse continuous data when different scales were used across studies to measure an outcome, 

and mean difference when the same scale was used across studies or when there was only one 

study included in a meta-analysis. A SMD effect size of 0.2 was considered small, 0.5 was 

considered medium and ≥ 0.8 was considered large (Pace, 2011). When an effect was 

discovered, a number needed to treat for an additional beneficial outcome (NNTB) for the 

primary outcome was calculated from the OR (https://www.nntonline.net/visualrx), as this 

value was less likely to be affected by the side (benefit or harm) in which the data were entered 

(Cates, n.d.; Deeks, 2000). 

Meta-analyses were only undertaken where this was meaningful, i.e. if the treatments, 

participants, and the underlying clinical question were similar enough for pooling to make 

sense. We narratively described skewed data reported as medians and interquartile ranges. 

Unit of analysis issues 

Cluster-randomised trials 

We planned to include and analyse any identified cluster-randomised trials as long as proper 

adjustment for the intra-cluster correlation was undertaken as described in the Cochrane 

Handbook for Systematic Reviews of Interventions (Higgins & Green, 2011). 

https://www.nntonline.net/visualrx
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Cross-over trials 

Due to the risk of carry-over effects in cross-over trials, only data from the first phase of such 

studies were used. 

Studies with multiple treatment groups 

Where studies had additional arms that were not psychological therapies, we only included data 

relating to the therapy and one control arm in the review. If a study had more than two arms 

that met the inclusion criteria, for example, two psychological therapies and a control arm, the 

number of people in the control arm was split equally to produce two (or more) pairwise 

comparisons. 

Dealing with missing data 

We contacted the authors for apparently missing data. We only used imputed data if this was 

on the basis of appropriate multiple imputation or modelling using maximum likelihood 

estimation (including last observation carried forward). Where trials did not report the SDs of 

continuous measure scores and the original authors were unable to provide SDs, we calculated 

the SD from the standard error (SE) or p-values (Altman & Bland, 1996), or from CI, t-values, 

or p-values as described in Section 7.7.3 of the Cochrane Handbook for Systematic Reviews of 

Interventions (Higgins & Green, 2011). If this was not possible, we used the baseline SD. If 

means were based on imputed data and these were all that was available, we used the number 

of observed cases. 

Assessment of heterogeneity 

Before pooling results and carrying out any meta-analysis, we considered clinical heterogeneity 

and the role of subgroup analyses to address it. We quantified statistical heterogeneity using 

the I2 statistic with data entered in the way (benefit or harm) that yielded the lowest amount. 

The amount, depending on the value obtained for the I2 statistic (Higgins et al., 2003), was 

qualified as: 

• might not be important (0%–40%); 

• may represent moderate heterogeneity (30%–60%);  

• may represent substantial heterogeneity (50%–90%);  

• may represent considerable heterogeneity (75%–100%). 
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Assessment of reporting biases 

If more than 10 studies were identified and selected, we planned to enter data from them into 

a funnel plot (trial effect versus trial size) to evaluate overt publication bias. We accepted that 

a symmetrical funnel plot was likely to indicate low publication bias and an asymmetric funnel 

plot was likely to indicate possible publication bias. The number of studies required to reduce 

the p-value of a statistically significant finding to 0.05 (not statistically significant) was also to 

be used to evaluate the robustness of the findings. A high classical fail-safe number indicated 

that the conclusions were unlikely to be reversed by new studies, while a low classical fail-safe 

number indicated that they may be more likely to be reversed in the future. Finally, we used 

Duval and Tweedie’s trim and fill analysis (Duval & Tweedie, 2000) to estimate what the effect 

size (OR, risk ratio, etc.) would be if there was no publication bias. 

Data synthesis 

When available and sufficiently clinically and statistically homogenous, we combined final 

score data from included trials in meta-analyses. As we were anticipating heterogeneity of data, 

we planned on analysing the data using RevMan 5.3 using a random-effects model for analysis. 

We presented the characteristics of included and excluded studies in tables. We presented the 

‘Risk of bias’ assessment in a ‘Risk of bias’ graph. We presented results for each comparison 

as forest plots, when appropriate. We provided narrative summaries for comparisons with 

fewer than two available studies and those with a moderate or high level of statistical 

heterogeneity following exploration of heterogeneity. 

Subgroup analysis and investigation of heterogeneity 

For each condition (anxiety or depression), in order to better understand the factors which 

contributed to effective intervention, subgroup analyses were planned for the primary outcome, 

as follows. 

1. Type of experimental therapy (e.g. CBT, other therapy). This was undertaken because 

different types of therapies are known to have varied underlying theoretical bases and 

often result in different effect sizes (e.g. (Watanabe et al., 2007)). 

2. Type of control therapy (e.g. active comparators (such as attention placebo, 

psychological placebo, and other NPT) and non-active comparators (such as treatment-

as-usual and waiting list), as defined by previous researchers (Weisz et al., 2006)). 
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Control intervention type has been shown to impact upon effect sizes (Furukawa et al., 

2014).  

3. Modality of delivery (e.g. individual, group). Different modalities of therapy have been 

shown to result in different effect sizes during the treatment of a range of conditions 

(Wierzbicki & Bartlett, 1987). 

4. Dose of treatment (number of completed sessions divided into less than six sessions 

weeks compared with six or more sessions or weeks). Although different therapies will 

have different total duration, it is of interest to identify therapies that most efficiently 

result in symptomatic improvement. 

5. Form of measurement (e.g. self-rated, parent-rated, clinician-rated). Different types of 

rating scale have been shown to contribute differently to the prediction of outcomes 

(Uher et al., 2012).  

6. Type of long-term physical condition (e.g. asthma, diabetes). This was undertaken to 

identify whether these therapies are more or less effective for children (0–8 years old, 

9–12 years old) and young people (13–15 years and 16–18 years old) with different 

types of physical illness and in order to make recommendations regarding the targeted 

use of these therapies. 

7. Category of depressive symptoms (divided into subthreshold, mild, moderate, severe 

and uncertain). There is a possibility that subthreshold and ‘clinical’ depressive 

symptoms may respond differently to therapies (Costello & Shugart, 1992). 

8. Target of intervention. Interventions targeted at children or adolescents may be 

differently effective to those targeted at families (Aydin, 2014). 

9. Participant factors (e.g. sex, age). Younger and older people have been shown to have 

different effect sizes following similar therapies (Bennett et al., 2013) so results were 

analysed according to four clinically relevant subgroups of age (0–8 years, 9–12 years, 

13–15 years, and 16–18 years old). 

Sensitivity analysis 

In order to test the robustness of decisions made in the review process, three planned sensitivity 

analyses were carried out for the primary outcomes based on allocation concealment, blinding 

of outcome assessors, and dropout rates (studies in which more than 20% of participants did 

not complete post-intervention assessments were removed). Allocation concealment and 

blinding of outcome assessors have been shown to have a significant impact on treatment effect 

(Schulz et al., 1995). One post hoc sensitivity analysis was conducted for the primary outcomes 
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based on whether or not therapies were specifically designed to address anxiety or depression. 

This was undertaken because we realised that our original inclusion criteria were so broad that 

many of the included trials were actually designed to treat other symptoms or functioning and 

our other analyses did not allow us to identify the effectiveness of therapies directed toward 

reducing anxiety or depression in the target population. 

Summary of findings table 

We constructed a summary of findings table for each comparison between psychological and 

other interventions, with regard to the following outcomes: 

1. Treatment efficacy: short-term depression (measuring the change in severity of 

depressive symptoms by the end of treatment); 

2. Treatment efficacy: short-term anxiety (measuring the change in severity of anxiety 

symptoms by the end of treatment); 

3. Short-term quality of life; 

4. Short-term functioning; 

5. Short-term status of long-term physical condition; 

6. Dropouts due to adverse effects (in the short term); 

7. Suicide-related behaviour (including the number of: a) deaths by suicide, b) suicide 

attempts, and c) episodes of deliberate self-harm, either reported or measured using 

validated scales in the short term (Osman et al., 2001)). 

In the summary of findings tables we used the principles of the GRADE approach (Guyatt et 

al., 1998) to assess the extent to which there could be confidence that the obtained effect 

estimate reflected the true underlying effect. The quality of a body of evidence was judged on 

the basis of the included studies’ risks of bias, the directness of the evidence, unexplained 

heterogeneity, imprecision, and the risk of publication bias. We used the average rate in all the 

arms of included trials as the ‘assumed risk’ for each outcome. As we were not aiming to target 

any particularly high or low risk populations, all the tables were for medium-risk populations. 
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Results 

Description of studies 

Results of the search 

We found 10814 citations from searches run by CCMD (to 27 September 2018) and our own 

searches (to 12 Oct 2018), from which 67 abstracts were identified as potentially relevant. 

Following review of the full texts reports we excluded 32 trials, included 31 papers describing 

28 trials and placed four papers in awaiting classification. All 28 trials contributed data to the 

narrative analysis and 22 trials contributed data to the meta-analysis. See Figure 2 for further 

details. 
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Figure 2. PRISMA flow diagram 
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Included studies 

Twenty eight trials were included in this review (see Table 4 for an overview). Characteristics 

of individual trials are presented in the characteristics of included studies table. 
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Table 4. Summary of included trials 

Trial author (year)  Intervention 
Number of 

participants 

Age range of participants 

in years (mean) 

Long‐term physical 

condition 

Psychological condition 

(Anxiety/Depression) 

Comparator: Attention Placebo (AP) 

Freedenberg et al. 

(2017) 

 
Mindfulness 46 12–18 (14.8) Cardiac disease Depression 

Hickman et al. 

(2015) 

 
CBT 32 13–17 (NR) Headache Depression 

Anxiety 

Kanstrup et al. 

(2016) 

 
ACT 30 14–18 (16) Chronic pain Depression 

Kashikar-Zuck et al. 

(2012) 

 
CBT 114 11–18 (15.5) Fibromyalgia Depression 

Levy et al. (2010)   CBT 200 7–17 (NR) Abdominal pain Depression 

Wei et al. (2018) 

 
Counselling 85 11–16 (NR) Diabetes Depression 

Anxiety 

Comparator: Psychological Placebo 

Kashikar-Zuck et al. 

(2005) 

 
Coping skills training 30 13–17 (15.83) Fibromyalgia Depression 

Martinovic et al. 

(2006) 

 
CBT 104 13‐19 (NR) Epilepsy Depression 

Szigethy et al. 

(2014) 

 
CBT 217 9‐17 (14.3) Inflammatory bowel 

disease 

Depression 
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Trial author (year)  Intervention 
Number of 

participants 

Age range of participants 

in years (mean) 

Long‐term physical 

condition 

Psychological condition 

(Anxiety/Depression) 

Comparator: Non‐Psychological Therapy (NPT) 

Grey et al. (1998) 

 
Coping skills training 82 13–20 (NR) Diabetes Depression 

Comparator: Treatment‐As‐Usual (TAU) 

Bignall et al. (2015)  

 
Breathing retraining and 

asthma education 

33 12–17 (15.47) Asthma Anxiety 

Chiang et al. (2009)  

 
Self‐management and 

relaxation 

48 6–14 (NR) Asthma Anxiety 

Li et al. (2016) 

 
Family therapy 104 13–20 (NR) Epilepsy Depression 

Anxiety 

Rostami et al. (2016)  

  
74 11–21 (NR) Diabetes Depression 

Anxiety 

Sharma et al. (2017)  

 
CBT 63 10–19 (13.91) Headache Anxiety 

Szigethy et al. 

(2007) 

 
CBT 41 11–17 (14.29) Inflammatory bowel 

disease 

Depression 

Thompson et al. 

(2012) 

 
CBT 30 11–17 (14.29) Inflammatory bowel 

disease 

Depression 

Varni et al. (1993)  

 
Social skills training 64 5–13 (8.3) Cancer Depression 

Anxiety 

Comparator: Waiting list 



 

54 

Trial author (year)  Intervention 
Number of 

participants 

Age range of participants 

in years (mean) 

Long‐term physical 

condition 

Psychological condition 

(Anxiety/Depression) 

Detling (2008) 2008 Breathing and progressive 

muscle relaxation 

26 12–18 (NR) Diabetes Anxiety 

Griffiths and Martin 

(1996) 

1996 CBT 51 10–12 (NR) Headache Depression 

Anxiety 

Hains et al. (2000) 2000 Stress management training 15 12–15 (NR) Diabetes Anxiety 

Ataie Moghanloo et 

al. (2015) 

2015 ACT 34 7–15 (NR) Diabetes Depression 

Not included in meta‐analysis 

Beebe et al. (2010) 2010 Art therapy 22 7–14 (NR) Asthma Depression 

Anxiety 

Bhana et al. (2014)  2014 VUKA (culturally tailored 

cartoon) 

65 10–13 (NR) HIV Depression 

Bussone et al. 

(1998) 

1998 Biofeedback relaxation 35 11–15 (NR) Headache Anxiety 

Chadi et al. (2016) 2016 Mindfulness 19 13–18 (15.8) Chronic pain Depression 

Anxiety 

Grey et al. (2009) 2009 Coping skills training 82 8–20 (NR) Diabetes Depression 

van der Veek et al. 

(2013) 

2013 CBT 104 7–18 (NR) Abdominal pain Depression 
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Trial author (year)  Intervention 
Number of 

participants 

Age range of participants 

in years (mean) 

Long‐term physical 

condition 

Psychological condition 

(Anxiety/Depression) 

van Dijk-Lokkart et 

al. (2016) 

2016 Psychosocial training and 

physical activity 

68 8–18 (13) Cancer Anxiety 

ACT=acceptance and commitment therapy; AP=attention placebo; CBT=cognitive behaviour therapy; HIV=human immunodeficiency virus; NPT=non‐psychological 

therapy; NR=not recorded; PP=psychological placebo; TAU=treatment‐as‐usual; VUKA: ‘Let’s wake up’ in Zulu; WL=waiting‐list. 
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Design 

All of the included trials were RCTs and were published between 1993 (Varni et al., 1993) and 

2017 (Freedenberg et al., 2017). One cross-over trial was included (Kashikar-Zuck et al., 2005), 

but only data from the first phase was used, as we had planned. One trial (Szigethy et al., 2007) 

had long-term follow-up published in a secondary paper described long-term follow-up from a 

previous trial. No relevant cluster-randomised trials were identified. 

Sample sizes 

Sample sizes ranged from 15 (Hains et al., 2000) to 217 (Szigethy et al., 2014). Sample sizes 

for each trial were as follows: 15 participants (Hains et al., 2000); 19 participants (Chadi et al., 

2016); 22 participants (Beebe et al., 2010); 26 participants (Detling, 2008); 30 participants 

(Kanstrup et al., 2016; Kashikar-Zuck et al., 2005); 32 participants (Hickman et al., 2015); 33 

participants (Bignall et al., 2015); 34 participants (Ataie Moghanloo et al., 2015); 35 

participants (Bussone et al., 1998); 46 participants (Freedenberg et al., 2017); 41 participants 

(Szigethy et al., 2007); 48 participants (Chiang et al., 2009); 51 participants (Griffiths & 

Martin, 1996); 63 participants (Sharma et al., 2017); 64 participants (Varni et al., 1993); 65 

participants (Bhana et al., 2014; Grey et al., 1998); 68 participants (van Dijk-Lokkart et al., 

2016); 74 participants (Rostami et al., 2016); 82 participants (Grey et al., 2009); 85 participants 

(Wei et al., 2018); 104 participants (Li et al., 2016; Martinovic et al., 2006; van der Veek et al., 

2013); 114 participants (Kashikar-Zuck et al., 2012); 200 participants (Levy et al., 2010) and 

217 participants (Szigethy et al., 2014). 

Setting 

Sixteen trials were completed in the United States of America (Beebe et al., 2010; Bignall et 

al., 2015; Bussone et al., 1998; Detling, 2008; Freedenberg et al., 2017; Grey et al., 1998; Grey 

et al., 2009; Hains et al., 2000; Hickman et al., 2015; Kashikar-Zuck et al., 2005; Kashikar-

Zuck et al., 2012; Levy et al., 2010; Szigethy et al., 2014; Szigethy et al., 2007; Varni et al., 

1993), two were completed in the Netherlands (van der Veek et al., 2013; van Dijk-Lokkart et 

al., 2016), China (Chiang et al., 2009; Li et al., 2016), and Iran (Ataie Moghanloo et al., 2015; 

Rostami et al., 2016), and one in Canada (Chadi et al., 2016), Australia (Griffiths & Martin, 

1996), England (Wei et al., 2018), Sweden (Kanstrup et al., 2016), Serbia and Montenegro 

(Martinovic et al., 2006), and South Africa (Bhana et al., 2014). All trials recruited from a 

hospital or outpatient population with the exception of two trials (Beebe et al., 2010; Bignall et 
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al., 2015) which recruited from a school-based population, and one trial (Griffiths & Martin, 

1996) which recruited community participants via advertisement. 

Participants 

Participants ranged between 4 years and 21 years of age. Age ranges for individual trials were 

as follows; 7–14 years, mean not reported (Beebe et al., 2010); 10–13 years, mean not reported 

(Bhana et al., 2014); 12–17 years, mean 15.47 years (Bignall et al., 2015); 11–15 years, mean 

not reported (Bussone et al., 1998); 13–18 years, mean 15.8 years (Chadi et al., 2016); 6–14 

years, mean not reported (Chiang et al., 2009); 12–18 years, mean not reported (Detling, 2008); 

12–18 years, mean 14.8 years (Freedenberg et al., 2017); 13–20 years, mean not reported (Grey 

et al., 1998); 8–12 years, mean not reported (Grey et al., 2009); 10–12 years, mean not reported 

(Griffiths & Martin, 1996); 12–15 years, mean not reported (Hains et al., 2000); 13–17 years, 

mean not reported (Hickman et al., 2015); 14–18 years, mean 16 years (Kanstrup et al., 2016); 

13–17 years, mean 15.83 years (Kashikar-Zuck et al., 2005); 11–18 years, mean 15.5 years 

(Kashikar-Zuck et al., 2012); 7–17 years, mean not reported (Levy et al., 2010); 13–20 years, 

mean not reported (Li et al., 2016); 13–19 years, mean not reported (Martinovic et al., 2006); 

7–15 years, mean not reported (Ataie Moghanloo et al., 2015); 11–21 years, mean not reported 

(Rostami et al., 2016); 10–19 years, mean 13.91 (Sharma et al., 2017); 11–17 years, mean 14.29 

(Szigethy et al., 2007); 9–17 years, mean 14.3 years (Szigethy et al., 2014); 7–18 years, mean 

not reported (van der Veek et al., 2013); 8–18 years, mean 13.0 years (van Dijk-Lokkart et al., 

2016); 5–13 years, mean 8.3 years (Varni et al., 1993); and 11–16 years, mean not reported 

(Wei et al., 2018). 

The ethnicity of participants varied across trials. Individual breakdowns were as follows 

(ethnicity terms provided are those used in individual trial reports): 100% black South Africans 

of Zulu descent (Bhana et al., 2014); 100% African-American (Bignall et al., 2015); 64% white, 

32% Hispanic, 4% black (Chadi et al., 2016); 100% Chinese (Chiang et al., 2009); 87% white, 

11% black/Hispanic (Grey et al., 1998); 93% white, 7% black/Hispanic (Grey et al., 2009); 

87% white, 7% African-American, 7% Asian-American (Hains et al., 2000); 31% white, 16% 

black, 6% American-Indian/Alaskan native, 3% Asian, 44% Hispanic (Hickman et al., 2015); 

93% Caucasian, 7% African-American (Kashikar-Zuck et al., 2005); 90% white, 6% 

black/black African, 2% American-Indian/Alaskan, 1% Asian, 1% other (Kashikar-Zuck et al., 

2012); 96% Caucasian, 4% other (Levy et al., 2010); 49% Arab, 34% Lor, 17% Persian 

(Rostami et al., 2016); 78% white, 15% African-American, 2% Latina, 5% other (Szigethy et 
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al., 2007); 89% white, 11% other (Szigethy et al., 2014); 48% white, 36% Hispanic, 9% Asian, 

5% black, 2% American-Indian (Varni et al., 1993). Thirteen trials did not specify the 

ethnicities of their participants (Ataie Moghanloo et al., 2015; Beebe et al., 2010; Bussone et 

al., 1998; Detling, 2008; Freedenberg et al., 2017; Griffiths & Martin, 1996; Kanstrup et al., 

2016; Li et al., 2016; Martinovic et al., 2006; Sharma et al., 2017; van der Veek et al., 2013; 

van Dijk-Lokkart et al., 2016; Wei et al., 2018). 

Trial participants had a range of LTPC, including chronic pain (Chadi et al., 2016; Kanstrup et 

al., 2016), abdominal pain (Levy et al., 2010; van der Veek et al., 2013), headaches (Bussone 

et al., 1998; Griffiths & Martin, 1996; Hickman et al., 2015; Sharma et al., 2017), fibromyalgia 

(Kashikar-Zuck et al., 2005; Kashikar-Zuck et al., 2012), diabetes mellitus (Ataie Moghanloo 

et al., 2015; Detling, 2008; Grey et al., 1998; Grey et al., 2009; Hains et al., 2000; Rostami et 

al., 2016; Wei et al., 2018), inflammatory bowel disease (Szigethy et al., 2014; Szigethy et al., 

2007), asthma (Beebe et al., 2010; Bignall et al., 2015; Chiang et al., 2009), cancer (van Dijk-

Lokkart et al., 2016; Varni et al., 1993), cardiac disease (Freedenberg et al., 2017), epilepsy (Li 

et al., 2016; Martinovic et al., 2006), and HIV infection (Bhana et al., 2014). All trials were 

undertaken with outpatient or community samples. No trials used an inpatient population. 

Depression was measured in 21 trials (Ataie Moghanloo et al., 2015; Beebe et al., 2010; Bhana 

et al., 2014; Chadi et al., 2016; Freedenberg et al., 2017; Grey et al., 1998; Grey et al., 2009; 

Griffiths & Martin, 1996; Hickman et al., 2015; Kanstrup et al., 2016; Kashikar-Zuck et al., 

2005; Kashikar-Zuck et al., 2012; Levy et al., 2010; Li et al., 2016; Martinovic et al., 2006; 

Rostami et al., 2016; Szigethy et al., 2014; Szigethy et al., 2007; van der Veek et al., 2013; 

Varni et al., 1993; Wei et al., 2018) and anxiety was measured in fifteen trials (Beebe et al., 

2010; Bignall et al., 2015; Bussone et al., 1998; Chadi et al., 2016; Chiang et al., 2009; Detling, 

2008; Griffiths & Martin, 1996; Hains et al., 2000; Hickman et al., 2015; Li et al., 2016; 

Rostami et al., 2016; Sharma et al., 2017; van Dijk-Lokkart et al., 2016; Varni et al., 1993; Wei 

et al., 2018). 

Participants had severe baseline levels of depression in two trials (Hickman et al., 2015; Li et 

al., 2016), a moderate level of depression in one trial (Szigethy et al., 2007), mild levels of 

depression in five trials (Ataie Moghanloo et al., 2015; Kanstrup et al., 2016; Martinovic et al., 

2006; Rostami et al., 2016; Szigethy et al., 2014) and subthreshold levels of depression in eight 

trials (Bhana et al., 2014; Freedenberg et al., 2017; Grey et al., 1998; Grey et al., 2009; 

Kashikar-Zuck et al., 2005; Levy et al., 2010; van der Veek et al., 2013; Varni et al., 1993). 
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Baseline levels of depression were not reported in three trials (Beebe et al., 2010; Chadi et al., 

2016; van Dijk-Lokkart et al., 2016) and were unclear due to the type of scales used in three 

trials (Griffiths & Martin, 1996; Kashikar-Zuck et al., 2012; Wei et al., 2018). Participants had 

severe baseline levels of anxiety in two trials (Bignall et al., 2015; Hickman et al., 2015), a 

moderate to severe level of anxiety in one trial (Sharma et al., 2017), a mild to moderate level 

of anxiety in one trial (Varni et al., 1993), mild levels of anxiety in four trials (Bussone et al., 

1998; Hains et al., 2000; Li et al., 2016; Rostami et al., 2016), and subthreshold levels of 

anxiety in two trials (Freedenberg et al., 2017; van der Veek et al., 2013). Baseline levels of 

anxiety were not reported in three trials (Beebe et al., 2010; Chadi et al., 2016; van Dijk-

Lokkart et al., 2016) and were unclear due to the type of scales used in four trials (Chiang et 

al., 2009; Detling, 2008; Griffiths & Martin, 1996; Wei et al., 2018). 

Severity of the long-term physical condition was measured in a variety of ways and likely 

reflected the diverse range of clinical problems and study methodologies. For asthma, severity 

was rated as “persistent and requiring daily treatment” (Beebe et al., 2010); by Asthma Control 

Test (ACT) score of 20 or less (Bignall et al., 2015); and by medication use, asthma signs and 

symptoms, Peak Expiratory Flow Rate (PEFR), and by being rated as moderate to severe on 

the Asthma APGAR Score (AAS) (Chiang et al., 2009). For pain, a severity rating was 

frequently used (Chadi et al., 2016; Kanstrup et al., 2016; Kashikar-Zuck et al., 2005; Levy et 

al., 2010); other trials measured symptom frequency (Bussone et al., 1998; Griffiths & Martin, 

1996; Levy et al., 2010); pain-related or symptom-related disability (Kanstrup et al., 2016; 

Kashikar-Zuck et al., 2005; Kashikar-Zuck et al., 2012; Levy et al., 2010); mean Children’s 

Somatization Inventory rating (Levy et al., 2010); medication use (Griffiths & Martin, 1996); 

mean Headache Impact Test rating (Sharma et al., 2017); and headache-related disability and 

pain interference (Hickman et al., 2015). In diabetes, HbA1c levels were used (Detling, 2008; 

Grey et al., 1998; Grey et al., 2009; Hains et al., 2000; Rostami et al., 2016; Wei et al., 2018) 

and fasting blood sugar (Rostami et al., 2016). For neurological conditions, both Li et al. (2016) 

and Martinovic et al. (2006) measured seizure frequency. In the gastrointestinal (GI) group, 

disease severity was measured by the Paediatric Chron’s Disease Activity Index (PCDAI) 

(Szigethy et al., 2014; Szigethy et al., 2007) and the Clinical Score of Kozarek (Szigethy et al., 

2014; Szigethy et al., 2007); the percentage of participants taking medication (Szigethy et al., 

2007); or the mean Abdominal Pain Index (API) (van der Veek et al., 2013). Six trials did not 

report a severity measure (Ataie Moghanloo et al., 2015; Bhana et al., 2014; Detling, 2008; 

Freedenberg et al., 2017; van Dijk-Lokkart et al., 2016; Varni et al., 1993). 
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The inclusion criteria varied across the trials due to the diverse nature of the trials included. 

The most commonly cited inclusion criteria included participants receiving stable treatment 

(Ataie Moghanloo et al., 2015; Kashikar-Zuck et al., 2005; Kashikar-Zuck et al., 2012; Li et 

al., 2016; Sharma et al., 2017); the ability to communicate in the language of the study (Bignall 

et al., 2015; van der Veek et al., 2013); and being free from ‘other’ health problems (Grey et 

al., 1998; Grey et al., 2009). Two trials did not specify any inclusion criteria (Detling, 2008; 

Griffiths & Martin, 1996). See characteristics of included studies for details of individual trials. 

There was more consistency in exclusion criteria. A number of trials excluded participants with 

previously diagnosed or moderate to severe mental health problems such as depression, panic 

disorder, psychosis, or substance abuse (Ataie Moghanloo et al., 2015; Hickman et al., 2015; 

Kanstrup et al., 2016; Kashikar-Zuck et al., 2005; Kashikar-Zuck et al., 2012; Li et al., 2016; 

Martinovic et al., 2006; Szigethy et al., 2014; Szigethy et al., 2007; Wei et al., 2018). Some 

also excluded participants with comorbid medical conditions or underlying pathology that 

could influence the presenting problem (Ataie Moghanloo et al., 2015; Chadi et al., 2016; 

Hickman et al., 2015; Kanstrup et al., 2016; Kashikar-Zuck et al., 2005; Kashikar-Zuck et al., 

2012; Levy et al., 2010; Li et al., 2016; Martinovic et al., 2006; Wei et al., 2018). Seven trials 

excluded participants with cognitive or communication difficulties including not being able to 

speak or communicate in the language of the trial (Chadi et al., 2016; Freedenberg et al., 2017; 

Kanstrup et al., 2016; Levy et al., 2010; Rostami et al., 2016; Szigethy et al., 2007; van Dijk-

Lokkart et al., 2016). Other trials excluded participants using medication (Ataie Moghanloo et 

al., 2015; Kashikar-Zuck et al., 2012; Li et al., 2016; Szigethy et al., 2014; Szigethy et al., 

2007), receiving or requiring ongoing or changing treatment relative to the clinical target (Ataie 

Moghanloo et al., 2015; Bussone et al., 1998; Kanstrup et al., 2016; Rostami et al., 2016; 

Szigethy et al., 2014; Szigethy et al., 2007; van Dijk-Lokkart et al., 2016), living too far from 

the treatment provider (Chadi et al., 2016), experiencing suicidal ideation or behaviours (Chadi 

et al., 2016; Kanstrup et al., 2016; Szigethy et al., 2007), participants with intellectual disability 

or developmental delay (Chadi et al., 2016; Kanstrup et al., 2016; Kashikar-Zuck et al., 2005; 

Kashikar-Zuck et al., 2012; Levy et al., 2010; Li et al., 2016; Martinovic et al., 2006; van Dijk-

Lokkart et al., 2016), who had previously participated in a clinical trial (Chiang et al., 2009), 

had lack of access to technology relevant to the trial (Freedenberg et al., 2017), known child 

protection issues (Wei et al., 2018) or mobility issues (van Dijk-Lokkart et al., 2016). Nine 

trials did not specify any exclusion criteria (Beebe et al., 2010; Bhana et al., 2014; Detling, 
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2008; Grey et al., 1998; Grey et al., 2009; Griffiths & Martin, 1996; Sharma et al., 2017; van 

der Veek et al., 2013; Varni et al., 1993). 

Baseline differences between groups 

Around two-thirds of trials (n=14) reported that there were no differences between the groups 

at baseline (Ataie Moghanloo et al., 2015; Bignall et al., 2015; Chiang et al., 2009; Grey et al., 

1998; Hickman et al., 2015; Kanstrup et al., 2016; Kashikar-Zuck et al., 2005; Kashikar-Zuck 

et al., 2012; Li et al., 2016; Martinovic et al., 2006; Rostami et al., 2016; Szigethy et al., 2007; 

Varni et al., 1993; Wei et al., 2018). One trial implied that there were differences at baseline 

between the groups but did not specify this further (van Dijk-Lokkart et al., 2016). Bhana et al. 

(2014) reported that the intervention group had a greater proportion of participants that received 

child support grants, while Freedenberg et al. (2017) and van der Veek et al. (2013) found that 

the intervention group had higher baseline levels of anxiety. Grey et al. (2009) found that the 

intervention group was more likely to be of white ethnicity and mothers had higher levels of 

education. Similarly, Hains et al. (2000) found differences in ethnicity between the groups. 

Levy et al. (2010) found that participants in the intervention group had greater levels of parent-

rated pain while those in the control group had greater levels of pain minimisation coping skills. 

Sharma et al. (2017) found that participants in the treatment group were less likely to be using 

medication at baseline than the control group. Three baseline group differences were found by 

Szigethy et al. (2014); ethnicity (CBT 94.6%, Supported Nondirective Therapy; SNDT 84.1%); 

surgical resection rate (CBT 5.6%, SNDT 14.2%); and raw mean baseline Children’s 

Depression Rating Scale-Revised (CDRS-R) scores (CBT 45.1, SNDT 48.9). Four trials did 

not report if there were any group differences at baseline (Beebe et al., 2010; Bussone et al., 

1998; Detling, 2008; Griffiths & Martin, 1996). 

Interventions 

Nine trials (Griffiths & Martin, 1996; Hickman et al., 2015; Kashikar-Zuck et al., 2012; Levy 

et al., 2010; Martinovic et al., 2006; Sharma et al., 2017; Szigethy et al., 2014; Szigethy et al., 

2007; van der Veek et al., 2013) evaluated CBT, three trials (Grey et al., 1998; Grey et al., 

2009; Kashikar-Zuck et al., 2005) evaluated coping skills training, one trial (Beebe et al., 2010) 

evaluated art therapy, one trial (Bhana et al., 2014) evaluated ‘VUKA’ a culturally tailored 

cartoon storyline and curriculum, one trial (Bignall et al., 2015) evaluated a breathing retraining 

and standard asthma education programme, one trial (Bussone et al., 1998) evaluated a 

biofeedback training relaxation group, one trial (Chadi et al., 2016) evaluated a mindfulness-
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based intervention, one trial (Chiang et al., 2009) evaluated self-management and relaxation-

breathing training, one trial (Detling, 2008) evaluated anxiety-reduction with deep breathing 

and progressive muscle relaxation exercises, one trial (Freedenberg et al., 2017) evaluated 

Mindfulness-Based Stress Reduction, one trial (Hains et al., 2000) evaluated a stress-

management training intervention, one trial (Kanstrup et al., 2016) evaluated a group-based 

ACT, one trial (Li et al., 2016) evaluated systemic family therapy with antiepileptic drugs, one 

trial (Ataie Moghanloo et al., 2015) evaluated ACT, one trial (Rostami et al., 2016) evaluated 

education and emotional support, one trial (van Dijk-Lokkart et al., 2016) evaluated 

psychosocial training and a physical activity programme, one trial (Varni et al., 1993) evaluated 

social skills training, and one trial (Wei et al., 2018) evaluated nondirective behavioural 

counselling. 

Components of CBT-based therapies included psychoeducation, progressive muscle relaxation 

and breathing exercises, cognitive monitoring and thought challenging, autogenic relaxation, 

mental imagery, cued relaxation, relapse prevention, and homework to practise learnt skills. 

Some therapies added working with parents and children to modify family responses to illness 

and wellness behaviours (Levy et al., 2010) and specific components to educate children to 

improve cognitions and behaviours related to medical conditions such as inflammatory bowel 

disease (IBD) (Szigethy et al., 2014; Szigethy et al., 2007). Components of coping skills 

training included role-play of social situations, social problem-solving, recognition of 

associations between thoughts, feelings, and behaviour and guided self-dialogue, stress 

management, conflict resolution around illness-specific stressors, and sometimes homework to 

practise learnt techniques (Grey et al., 1998; Grey et al., 2009; Kashikar-Zuck et al., 2005). 

Components of other interventions were more variable; art therapy (Beebe et al., 2010) 

consisted of an opening activity, discussion of a weekly topic and art intervention, art making, 

an opportunity for the participants to share their feelings related to the art they created, and a 

closing activity. An HIV education programme (Bhana et al., 2014) consisted of ten steps 

covering AIDS-related loss and bereavement, HIV transmission and treatment knowledge, 

disclosure of HIV status to others, youth identity, acceptance and coping with HIV, adherence 

to medical treatment, stigma and discrimination, caregiver-child communication, particularly 

on sensitive topics such as puberty and HIV, puberty, identifying and developing strategies to 

keep children safe in high-risk situations where sexual behaviour and drug use were possible, 

and social support. A relaxation therapy protocol for children with asthma (Bignall et al., 2015) 

consisted of diaphragmatic breathing, asthma-specific guided imagery and progressive muscle 
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relaxation. A biofeedback-assisted relaxation therapy (Bussone et al., 1998) consisted of 

relaxation exercises for eight muscle groups (lower arms, upper arms, legs, abdomen, chest, 

shoulders, eyes, and forehead) associated with auditory feedback and a period of self-control 

(the feedback signal was turned off, while subject was instructed to continue attempting to 

relax). Two mindfulness-based therapies included an eight-week mindfulness programme 

adapted for adolescent concerns and preferences (Chadi et al., 2016) and combination of 

mindfulness techniques to alleviate symptoms, and cognitive restructuring to look at stressors 

in a different way (Freedenberg et al., 2017). A self-management and relaxation training 

programme (Chiang et al., 2009) consisted of a mixture of deep breathing, progressive muscle 

relaxation and biofeedback. An anxiety management programme for adolescents with diabetes 

(Detling, 2008) included deep breathing and progressive muscle relaxation. A stress-

management training intervention (Hains et al., 2000) involved education about stress, 

cognitive restructuring and problem-solving skills as well as application of these skills. Two 

trials of ACT involved group-based pain education and discussion about pain and symptoms 

in relation to values-oriented behavioural activation (Kanstrup et al., 2016) and a combination 

of values clarification, building a commitment, seeing control as the problem, seeking 

alternatives to control (willing to see other possibilities, acceptance), cognitive diffusion, 

viewing self as context, acceptance and commitment, internal dialogue, and relapse prevention 

(Ataie Moghanloo et al., 2015). A systemic family therapy intervention (Li et al., 2016) 

included investigating differences and interactions of family behaviours, positively assigning 

meaning, orientating resources, investigating the dynamics of changes, investigating the targets 

of changes, and promoting the changes. An education and emotional support therapy (Rostami 

et al., 2016) consisted of information about diabetes and its complications; causes; methods of 

care and self-care; blood sugar control; emotional support; and general lifestyle advice. A 

psychosocial training and physical activity programme (van Dijk-Lokkart et al., 2016) 

consisted of psychoeducation and cognitive behavioural strategies to improve emotional and 

social coping, as well as a combination of cardiorespiratory and strength exercises. A social 

skills training intervention (Varni et al., 1993) consisted of social cognitive problem-solving, 

assertiveness training, handling teasing and name calling. Finally, a nondirective behavioural 

counselling programme (Wei et al., 2018) consisted of a client-centred approach in which 

adolescents were provided time to express any issues or concerns. 

Eleven therapies included modules for both children and parents, while sixteen included 

modules only for children. The duration of interventions varied between the studies as follows: 
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seven modules of one hour per week (Beebe et al., 2010), six modules over three months 

(Bhana et al., 2014), two modules of 30 minutes each (Bignall et al., 2015), ten modules of 20 

minutes each plus four follow-up sessions (Bussone et al., 1998), eight sessions (Chadi et al., 

2016), a single session with 30 minutes of relaxation training followed by twelve weeks of 

practice at least three times per week for 30 minutes (Chiang et al., 2009), a single session and 

weekly telephone follow-up over six weeks (Detling, 2008), six modules (Freedenberg et al., 

2017), eight group sessions, daily self-management sessions, monthly outpatient sessions 

(Grey et al., 1998), six modules (Grey et al., 2009), eight modules (Griffiths & Martin, 1996), 

six modules (Hains et al., 2000), three office sessions of 30 minutes and four telephone sessions 

of 20 minutes over seven weeks (Hickman et al., 2015), eighteen sessions of two hours each, 

including a minimum of ten adolescent sessions and four joint (child and parent) sessions 

(Kanstrup et al., 2016), six sessions of one hour and two telephone follow-ups toward the end 

of eight weeks (Kashikar-Zuck et al., 2005), eight sessions of 45 minutes each over eight weeks 

(Kashikar-Zuck et al., 2012), three sessions over two weeks (Levy et al., 2010), six sessions 

(Li et al., 2016), eight sessions over eight weeks and four further sessions over four weeks 

(Martinovic et al., 2006), ten sessions (Ataie Moghanloo et al., 2015), eight sessions of two 

hours each over eight weeks (Rostami et al., 2016), twelve modules (Sharma et al., 2017), nine 

to eleven sessions of 60 minutes each (Szigethy et al., 2007), up to 12 sessions over three 

months (nine key sessions with three sessions of flexible content) plus three parent sessions 

(Szigethy et al., 2014), six sessions of 45 minutes each (van der Veek et al., 2013), two 45-

minute sessions of physical training per week and six 60-minute sessions of child 

psychotherapy, two sessions of 60 minutes each of parent psychotherapy (van Dijk-Lokkart et 

al., 2016), three sessions and two boosters at three and six weeks following the return to school 

(Varni et al., 1993), and six weekly sessions with follow-up at six and twelve months (Wei et 

al., 2018). All therapies included some form of homework, usually behavioural assignments, 

relaxation training and practice, telephone calls, physical therapy, and psychotherapy. Most 

therapies were delivered in a predetermined format, with a set number of sessions over a 

specific time period. One trial of CBT (Levy et al., 2010) allowed flexibility for sessions to be 

delivered by telephone (which was chosen by participants almost a third of the time). Two trials 

of primary and secondary control enhancement therapy-physical illness (PASCET-PI) 

(Szigethy et al., 2014; Szigethy et al., 2007) allowed for sessions to be flexibility delivered in 

accordance with visits for medical treatment and by telephone. 
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Nine trials used treatment-as-usual (TAU) as the control therapy. In the first, Bignall et al. 

(2015) TAU included education focused on the pathophysiology of asthma, standard symptom 

management techniques (e.g. rescue medication use and avoiding triggers), and basic principles 

of the mind-body connection as it relates to asthma (e.g. how thoughts and emotions influence 

medication use). Participants were reminded to stay on their medication regimen based on their 

providers’ instructions. Educational handouts reviewing the information discussed were 

provided. In the second, Chiang et al. (2009) TAU included an education program with five 

units: (a) reforming asthma cognition, (b) correct usage of asthma drugs, (c) establishing a safe 

home environment, (d) monitoring with a peak flow meter, and (e) keeping an asthma diary. 

An educational booklet that included personal care plans, pages to allow recording of peak 

flowmeter levels (with one meter given to each family), and a diary to record asthma 

signs/symptoms was provided. Any kind of psychological therapy was allowed over the same 

duration as the primary intervention. In the third, Li et al. (2016) TAU included only medication 

with no additional clinic visits. In the fourth, Rostami et al. (2016) TAU included an undefined 

education group. In the fifth, Sharma et al. (2017) TAU consisted of pharmacotherapy without 

any active intervention from the researcher. In the sixth and seventh, Szigethy et al. (2007) 

TAU included routine care and the provision of an information sheet for parents about 

depression. In the eighth, van Dijk-Lokkart et al. (2016) TAU varied between hospitals 

according to local guidelines, but did not include any routine exercise or psychosocial training. 

In the ninth, Varni et al. (1993) TAU included a minimum of two hours individual attention as 

part of a school reintegration programme and equal time with a research assistant via five 

sessions of play interaction. Six trials (Ataie Moghanloo et al., 2015; Beebe et al., 2010; Bhana 

et al., 2014; Chadi et al., 2016; Detling, 2008; Hains et al., 2000) used a waiting-list control. 

Five trials used active control therapies as follows: placebo relaxation group in order to control 

for attention, expectations for improvement, and effects from sitting quietly for an extended 

period (Bussone et al., 1998), online video support group (Freedenberg et al., 2017), headache 

education about surrounding lifestyle triggers of headaches (e.g. environmental headache 

triggers, medication triggers of headaches, hormonal headache triggers, dietary triggers of 

headaches, headache management tips, and the importance of hydration) (Hickman et al., 

2015); psychoeducation focused on education about gastrointestinal system anatomy and 

function, nutrition guidelines and reading of food product labels (Levy et al., 2010) and 

intensive medical care (van der Veek et al., 2013). Four trials used psychological placebo as 

control therapies as follows: self-monitoring with weekly diaries for eight weeks in which the 

participants merely recorded their average pain level for each day (on a 0–10 VAS), sleep 
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quality for each night on a 1–3 scale (good, not so good, bad), and their pain medication 

(Kashikar-Zuck et al., 2005), education about fibromyalgia, pain medications, general lifestyle 

issues such as diet, sleep, and exercise, and the impact of juvenile fibromyalgia syndrome on 

the participant’s lifestyle (Kashikar-Zuck et al., 2012), supportive psychotherapy (Martinovic 

et al., 2006) and supported nondirective therapy during which children were encouraged to talk 

about whatever was bothering them (Szigethy et al., 2014). One trial used a non-psychological 

placebo as control therapy (Grey et al., 1998). This involved intensive diabetes management 

with administration of three or more daily insulin injections or an external insulin pump, self-

monitoring of blood glucose at least four times daily, monthly outpatient visits, and interim 

telephone contacts. 

All trials allowed participants to use adjunctive pharmacologic and nonpharmacologic 

therapies to manage LTPC. Only one trial (Chadi et al., 2016) included participants taking 

serotonin-specific reuptake inhibitors and tricyclic antidepressants that could have impacted on 

symptoms of anxiety and depression. 

Outcomes 

Primary outcomes 

Treatment efficacy was evaluated using validated scales that measured changes in the severity 

of symptoms of either depression or anxiety. 

Changes in the severity of depression symptoms were measured using the Beck Youth 

Depression Inventory scale in three trials (Beebe et al., 2010; Chadi et al., 2016; Hickman et 

al., 2015), Children’s Depression Inventory (CDI) scale in ten trials (Bhana et al., 2014; Grey 

et al., 1998; Grey et al., 2009; Kashikar-Zuck et al., 2005; Kashikar-Zuck et al., 2012; Levy et 

al., 2010; Szigethy et al., 2014; Szigethy et al., 2007; van Dijk-Lokkart et al., 2016; Varni et 

al., 1993), Beck Depression Inventory (BDI) scale in two trials (Martinovic et al., 2006; 

Rostami et al., 2016), Children’s Depression Scale in one trial (Griffiths & Martin, 1996), 

Hospital Anxiety And Depression Scale (HADS) in one trial (Freedenberg et al., 2017), CESD-

C scale in one trial (Kanstrup et al., 2016), Hamilton Depression Scale in one trial (Li et al., 

2016), Reynolds’ Child Depression Rating Scale in one trial (Ataie Moghanloo et al., 2015), 

Revised Child Anxiety and Depression Scale in one trial (van der Veek et al., 2013), and the 

depression subscale of the Wellbeing Questionnaire in one trial (Wei et al., 2018). 
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Changes in the severity of anxiety symptoms were measured using the Beck Youth Anxiety 

Inventory scale in three trials (Beebe et al., 2010; Chadi et al., 2016; Hickman et al., 2015), 

State Trait Anxiety Inventory (STAI) scale in six trials (Bignall et al., 2015; Bussone et al., 

1998; Detling, 2008; Hains et al., 2000; Sharma et al., 2017; Varni et al., 1993), Chinese 

Children’s Anxiety scale in one trial (Chiang et al., 2009), HADS in one trial (Freedenberg et 

al., 2017), Children’s Manifest Anxiety Scale in one trial (Griffiths & Martin, 1996), Hamilton 

Anxiety Scale in one trial (Li et al., 2016), Beck Anxiety Inventory scale in one trial (Rostami 

et al., 2016), Revised Child Anxiety and Depression scale in one trial (van der Veek et al., 

2013), and the anxiety subscale of the Wellbeing Questionnaire in one trial (Wei et al., 2018). 

Treatment acceptability was not measured by any trials using validated scales. Therefore, it 

was assessed according to the other criteria stipulated in the methods section. 

Secondary outcomes 

Changes in ‘caseness’ (remission/response) of anxiety or depression were not reported by any 

of the included trials. Neither was suicide-related behaviour, defined as: a) the number of deaths 

by suicide, b) suicide attempts, and c) episodes of self-harm, either reported or measured using 

validated scales (e.g. SBQ-R (Osman et al., 2001)). 

Improvement in quality of life following intervention was measured in nine trials using the 

PedsQL Asthma Module (Beebe et al., 2010), PedsQL (Bignall et al., 2015), PedsQL 4.0 

(Chadi et al., 2016; van Dijk-Lokkart et al., 2016), Diabetes Quality of Life: Youth (DQOLY) 

(Grey et al., 1998; Grey et al., 2009), PedsQL Emotional functioning subscale (Kashikar-Zuck 

et al., 2012), Quality of Life in Epilepsy Inventory (QOLIE-31) (Martinovic et al., 2006) and 

KIDSCREEN-27 (van der Veek et al., 2013). 

Functioning, as a proxy for psychological well-being, was measured using the Functional 

Disability Inventory in four trials (Kashikar-Zuck et al., 2005; Kashikar-Zuck et al., 2012; Levy 

et al., 2010; van der Veek et al., 2013), Functional Disability Index in one trial (Kanstrup et al., 

2016) and CGAS in two trials (Sharma et al., 2017; Szigethy et al., 2007). 

The status of the long-term physical condition was measured using HbA1c (haemoglobin A1c 

or glycated haemoglobin test) in four trials (Grey et al., 1998; Grey et al., 2009; Hains et al., 

2000; Rostami et al., 2016), total Pain Index in one trial (Bussone et al., 1998), peak expiratory 

flow rate (PEFR) in one trial (Chiang et al., 2009), Pain Interference Index in one trial 



 

68 

(Kanstrup et al., 2016), Visual Analogue Scale in one trial (Kashikar-Zuck et al., 2005), pain 

severity (measured using Visual Analogue Scale) in one trial (Kashikar-Zuck et al., 2012), GI 

Symptom subscale, Children’s Somatization Inventory in one trial (Levy et al., 2010), seizure 

frequency in one trial (Li et al., 2016), Headache Impact Test in one trial (Sharma et al., 2017), 

PCDAI (Pediatric Crohn’s Disease Activity Index Calculator) or Paediatric Ulcerative Colitis 

Activity Index in one trial (Szigethy et al., 2014) and Abdominal Pain Index (API) in one trial 

(van der Veek et al., 2013). 

Adherence to treatment of the long-term physical condition was not assessed by any of the 

trials. Neither were school or college attendance (e.g. reduction in number of days missed) or 

economic benefits (e.g. reduced cost of treatment, number of appointments with general 

practitioner, use of additional treatments, ability to trial or work). 

Excluded studies 

Thirty two trials were excluded from the review. Ten trials were excluded because there was 

no control group (Belsky & Khanna, 1994; Chalder et al., 2002; Garcia-Perez et al., 2010; 

Gauntlett-Gilbert et al., 2013; Gulewitsch et al., 2012; Hesse et al., 2015; Long et al., 2011; 

Malboeuf-Hurtubise et al., 2015; Osterhaus et al., 1993; Riley et al., 2015). Eight trials were 

excluded due to the study population being adult (Barsevick et al., 2002; Brown et al., 2016; 

Naar-King et al., 2010; Pless et al., 1994; Ribeiro et al., 2008; Stapersma et al., 2018; Yorke et 

al., 2017) and one as the patient population was hospitalized (Stubbe, 2008). Four trials were 

excluded because the intervention did not meet the criteria for the review (Chernoff et al., 2002; 

Lemanek et al., 2009; Lyon et al., 2014; Shoshani et al., 2016), and nine were excluded because 

changes in anxiety and depression were not measured (Ambrosino et al., 2008; Bauman et al., 

1994; Chalder et al., 2002; Gebert et al., 1998; Gross & Warschburger, 2013; Lemanek et al., 

2009; Saedi et al., 2012; Scholten et al., 2013; Westrupp et al., 2015). For further details of 

these trials, please refer to characteristics of excluded studies table (see Appendix of published 

review). 

Ongoing studies 

There were no ongoing studies included in this review. 
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Studies awaiting classification 

A total of four trials are awaiting classification. Insufficient data was available for (Chadi et 

al., 2016; Coupey et al., 1991; Hood & Weissberg‐Benchell, 2014; Yang et al., 2004) and 

unfortunately no further information was obtained despite contacting the authors. See 

characteristics of studies awaiting classification in the Appendix of the published review. 

Risk of bias in included studies 

For details of the ‘Risk of bias’ judgements for each trial using GRADE criteria, see 

characteristics of included studies. A graphical representation of the overall risk of bias in 

included trials is presented in Figure 3 and Figure 4. 

Figure 3. Risk of bias graph: Review authors’ judgements about each risk of bias item 

presented as percentages across all included studies 
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Figure 4. Risk of bias summary: Review authors’ judgements about each risk of bias item for 

each included study 
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Allocation 

The risk of bias due to random sequence generation was rated as unclear for 15 trials, low for 

13 trials and high for one trial (Hains et al., 2000). In this last trial, the method of randomisation 

was not described and one participant from the intervention group reportedly swapped with a 

participant from the control group due to parental scheduling. The risk of bias due to allocation 

concealment was considered unclear in 26 trials, and low in three trials (Chiang et al., 2009; 

Kanstrup et al., 2016; Kashikar-Zuck et al., 2005) with none rated as high risk of bias. 

Blinding 

The risk of bias due to blinding of participants and research assistants was rated unclear for 23 

trials, low for four trials (Grey et al., 1998; Kanstrup et al., 2016; Levy et al., 2010; Wei et al., 

2018) and high for one trial (Ataie Moghanloo et al., 2015). In this last trial, participants were 

not blinded to treatment group and it would have been obvious if they were or were not 

receiving the intervention. It was also unclear whether personnel were blinded. The risk of bias 

due to blinding of outcome assessors was rated as unclear in 21 trials, low in 5 trials (Ataie 

Moghanloo et al., 2015; Grey et al., 1998; Kanstrup et al., 2016; Levy et al., 2010; Wei et al., 

2018), and high in two trials (Kashikar-Zuck et al., 2012; Sharma et al., 2017). 

Incomplete outcome data 

The risk of bias due to incomplete outcome data was rated as low in 14 trials and unclear in 

nine trials. In six trials the risk of bias was rated as high (Bussone et al., 1998; Chadi et al., 

2016; Griffiths & Martin, 1996; Hains et al., 2000; Kanstrup et al., 2016; Varni et al., 1993). 

There were no dropouts recorded during the following trials (Beebe et al., 2010; Chadi et al., 

2016; Grey et al., 1998; Li et al., 2016; Martinovic et al., 2006; Rostami et al., 2016; Sharma 

et al., 2017; van der Veek et al., 2013). Rates of dropouts between randomisation and 

completion of other trials were as follows: both groups 6/65 (individual losses not specified) 

(Bhana et al., 2014), intervention group 2/18 versus control group 1/15 (Bignall et al., 2015), 

intervention group 0/20 versus control group 5/15 (Bussone et al., 1998), intervention group 

7/29 versus control group 7/33 (Chiang et al., 2009), both groups 10/36 (individual losses not 

specified) (Detling, 2008), intervention group 4/30 versus control group 2/22 (Freedenberg et 

al., 2017), intervention group 12/65 versus control group 17/46 (Grey et al., 2009), intervention 

group 2/17 versus control group 5/17 (Griffiths & Martin, 1996), intervention group 0/8 versus 

control group 1/7 (Hains et al., 2000), intervention group 2/18 versus control group 2/18 
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(Hickman et al., 2015), intervention group 4/24 versus control group 12/24 (Kanstrup et al., 

2016), intervention group 1/15 versus control group 2/15 (Kashikar-Zuck et al., 2005), 

intervention group 7/57 versus control group 7/57 (Kashikar-Zuck et al., 2012), intervention 

group 13/100 versus control group 11/100 (Levy et al., 2010), intervention group 3/20 versus 

control group 3/20 (Ataie Moghanloo et al., 2015), intervention group 1/22 versus control 

group 0/19 (Szigethy et al., 2007), intervention group 20/110 versus control group 19/107 

(Szigethy et al., 2014), intervention group 8/30 versus control group 7/38 (van Dijk-Lokkart et 

al., 2016), both groups (individual losses not specified) 4/64 (Varni et al., 1993), intervention 

group 3/33 versus control group 2/33 (Wei et al., 2018). Please note that these rates differed 

from the rates of dropouts between baseline and post-intervention measurement used in our 

sensitivity analysis. 

Methods of dealing with missing data were: intention to treat analysis in six trials (Chadi et al., 

2016; Grey et al., 2009; Kashikar-Zuck et al., 2005; Szigethy et al., 2014; Szigethy et al., 2007; 

van der Veek et al., 2013), multiple imputation in seven trials (Griffiths & Martin, 1996; Hains 

et al., 2000; Hickman et al.; Kanstrup et al., 2016; Kashikar-Zuck et al., 2012; Levy et al., 2010; 

Wei et al., 2018) and unclear methods in fifteen trials (Beebe et al., 2010; Bhana et al., 2014; 

Bignall et al.; Bussone et al., 1998; Chiang et al., 2009; Detling, 2008; Freedenberg et al.; Grey 

et al., 1998; Li et al., 2016; Martinovic et al., 2006; Rostami et al., 2016; Sharma et al., 2017; 

van Dijk-Lokkart et al., 2016; Varni et al., 1993). 

Selective reporting 

Five trials were rated at high risk for selective reporting. In one trial (Griffiths & Martin, 1996), 

only some data were presented in numerical form while the remainder were presented 

graphically, making it hard to accurately interpret. In three trials (Grey et al., 2009; Levy et al., 

2010; Szigethy et al., 2014), only some of the data were reported. Only one trial (van Dijk-

Lokkart et al., 2016) had an available trial protocol with clear deviations from this in the report 

of the trial results. 

Other potential sources of bias 

Nine trials (Bhana et al., 2014; Bignall et al., 2015; Chadi et al., 2016; Chiang et al., 2009; 

Griffiths & Martin, 1996; Hickman et al., 2015; Kanstrup et al., 2016; Szigethy et al., 2014; 

van Dijk-Lokkart et al., 2016) were rated at high risk of bias as they were conducted by 

developers of psychological therapies. 
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Effects of interventions 

See: Summary of findings for the main comparison psychological therapy compared to any 

comparator for anxiety and depression in children and adolescents with LTPC. 

See: Summary of findings for the main comparison for the main comparison, psychological 

interventions compared to any comparator for anxiety and depression in children and 

adolescents with LTPC. 

As adequate datasets were only available for some of the primary and secondary outcomes we 

had planned to assess, meta-analysis was undertaken for these outcomes (see comparisons 1–

6 below). Eligible trials reported pre-intervention and post-intervention scores using different 

scales for almost all outcomes, therefore standardised mean differences (SMDs) were used to 

pool results in accordance with the recommendation of the Cochrane Handbook for Systematic 

Reviews of Interventions (Higgins & Green, 2011). 

Of the six trials not included in the meta-analysis, two trials (Beebe et al., 2010; Chadi et al., 

2016) provided change scores rather than absolute values for pre-intervention and post-

intervention outcomes; two trials (Bhana et al., 2014; van der Veek et al., 2013) provided pre- 

and post-intervention scores without standard deviations that were not made available despite 

contacting the authors; and two trials (Grey et al., 2009; van Dijk-Lokkart et al., 2016) only 

measured symptoms of depression at baseline. Results from these trials indicated that a family-

based psychosocial intervention to promote mental health among adolescents with HIV 

infection was better than waiting-list control at improving adherence to treatment of the long-

term physical condition but not any better than waiting-list control at improving symptoms of 

depression (Bhana et al., 2014); art therapy was no better than waiting-list control at improving 

symptoms of depression, symptoms of anxiety, or quality of life (Beebe et al., 2010); a 

mindfulness-based intervention for adolescents with chronic pain was no better than waiting-

list control at improving symptoms of depression, symptoms of anxiety, quality of life, or 

symptoms of long-term physical condition (Chadi et al., 2016); coping skills training in school-

age children with type 1 diabetes was no better than group education at improving symptoms 

of depression, quality of life, or symptoms of long-term physical condition (Grey et al., 2009); 

CBT was no better than intensive medical treatment for improving symptoms of anxiety, 

symptoms of depression, functioning, or quality of life (van der Veek et al., 2013); and a 

combined physical and psychosocial intervention programme for childhood cancer patients 
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was no better than care-as-usual at improving quality of life and symptoms of depression (van 

Dijk-Lokkart et al., 2016). 

There was qualitative, but not quantitative evidence of the acceptability of some psychological 

therapies. Four trials (Bignall et al., 2015; Chadi et al., 2016; Chiang et al., 2009; Freedenberg 

et al., 2017) described psychological therapies as being acceptable to children, one trial (Bhana 

et al., 2014) described psychological therapies as being acceptable to parents and two trials 

described psychological therapies as being acceptable to both children and parents (Hickman 

et al., 2015; van der Veek et al., 2013). Only one trial (Chiang et al., 2009) had a dropout rate 

of greater than 20% between baseline and immediately post-intervention (the cut-off used for 

our sensitivity analysis). Three trials (Grey et al., 1998; Kashikar-Zuck et al., 2012; van der 

Veek et al., 2013) reported on adverse effects that may have contributed to reduced 

acceptability of psychological therapies. In the first trial (van der Veek et al., 2013), no adverse 

effects were identified by either participants who received CBT or those who received intensive 

medical care. In the second trial (Grey et al., 1998), rates of severe hypoglycaemia were no 

greater with coping skills training than with intensive therapy. In the third trial (Kashikar-Zuck 

et al., 2012), adverse event rates (asthma flare-ups, sinus infections, strep throat, 

gastrointestinal infections, and abdominal pain) were similar between participants who 

received CBT and fibromyalgia education and none of the adverse events were attributable to 

psychological therapies. 

Comparison 1: Psychological therapies for anxiety or depression versus any comparator 

Twenty two trials including 1349 participants (Ataie Moghanloo et al., 2015; Bignall et al., 

2015; Bussone et al., 1998; Chiang et al., 2009; Detling, 2008; Freedenberg et al., 2017; Grey 

et al., 1998; Griffiths & Martin, 1996; Hains et al., 2000; Hickman et al., 2015; Kanstrup et al., 

2016; Kashikar-Zuck et al., 2005; Kashikar-Zuck et al., 2012; Levy et al., 2010; Li et al., 2016; 

Martinovic et al., 2006; Rostami et al., 2016; Sharma et al., 2017; Szigethy et al., 2014; 

Szigethy et al., 2007; Varni et al., 1993; Wei et al., 2018) contributed meta-analysable data to 

this comparison. See also: Summary of findings for the main comparison. 

Primary outcomes 

Treatment efficacy: Depression and anxiety, short-term and long-term 

There was low-quality evidence from 16 trials involving 904 participants (Ataie Moghanloo et 

al., 2015; Freedenberg et al., 2017; Grey et al., 1998; Griffiths & Martin, 1996; Hickman et al., 
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2015; Kanstrup et al., 2016; Kashikar-Zuck et al., 2005; Kashikar-Zuck et al., 2012; Levy et 

al., 2010; Li et al., 2016; Martinovic et al., 2006; Rostami et al., 2016; Szigethy et al., 2014; 

Szigethy et al., 2007; Varni et al., 1993; Wei et al., 2018) that psychological therapies were 

more effective than any comparator in reducing symptoms of depression immediately post-

intervention (SMD -0.31, CI -0.59 to -0.03, I2
=79%) (Figure 5). This difference diminished in 

the long term, with evidence from five trials involving 258 participants (Kashikar-Zuck et al., 

2012; Martinovic et al., 2006; Szigethy et al., 2007; Varni et al., 1993; Wei et al., 2018) 

providing inadequate evidence to demonstrate that psychological therapies were more effective 

than any comparator in reducing symptoms of depression at three to six-month follow-up 

(SMD -0.24, CI -0.68 to 0.19, I2=62%). There was inadequate evidence of moderate quality 

from thirteen trials involving 578 participants (Bignall et al., 2015; Bussone et al., 1998; Chiang 

et al., 2009; Detling, 2008; Freedenberg et al., 2017; Griffiths & Martin, 1996; Hains et al., 

2000; Hickman et al.; Li et al., 2016; Rostami et al., 2016; Sharma et al., 2017; Varni et al., 

1993; Wei et al., 2018) to demonstrate that psychological therapies were more effective than 

any comparator in reducing symptoms of anxiety immediately post-intervention (SMD -0.26, 

CI -0.59 to 0.07, I2=72%) (Figure 6). Similarly, it could not be determined from four trials 

involving 131 participants (Bussone et al., 1998; Hains et al., 2000; Varni et al., 1993; Wei et 

al., 2018) that psychological therapies were no more effective than any comparator in reducing 

symptoms of anxiety at three to six-month follow-up (SMD -0.23, CI -0.66 to 0.20, I2=24%). 

Due to the high degree of heterogeneity of most of these results, they should be interpreted 

with caution. 
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Figure 5. Forest plot of comparison: Psychological therapy versus any comparator, outcome: 

1.1 Treatment efficacy: Depression short-term 

 

Figure 6. Forest plot of comparison: Psychological therapy versus any comparator, outcome: 

1.3 Treatment efficacy: Anxiety short-term 

 

Treatment acceptability 

No data were available for this outcome. 

Secondary outcomes 

Change in caseness (remission/response) 

No data were available for this outcome. 
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Suicide-related behaviour 

No data were available for this outcome. 

Quality of life: Short-term and long-term 

There was low-quality evidence from seven trials involving 464 participants (Ataie Moghanloo 

et al., 2015; Beebe et al., 2010; Bignall et al., 2015; Grey et al., 1998; Martinovic et al., 2006; 

Szigethy et al., 2014; Wei et al., 2018) that psychological therapies were more effective than 

any comparator in improving quality of life immediately post-intervention (SMD 1.13, CI 0.44 

to 1.82, I2=89%) (Figure 7). At three to six-month follow-up, three of these trials, involving 59 

participants, that measured long-term changes in quality of life (Beebe et al., 2010; Martinovic 

et al., 2006; Wei et al., 2018) did not demonstrate a sustained difference between psychological 

interventions and any comparator in this domain (SMD 0.71, CI -0.52 to 1.93, I2=88%]). 

Figure 7. Forest plot of comparison: Psychological therapy versus any comparator, outcome: 

1.5 Quality of life short-term 

 

Functioning: Short-term and long-term 

There was inadequate low quality-evidence from seven trials involving 483 participants 

(Hickman et al., 2015; Kanstrup et al., 2016; Kashikar-Zuck et al., 2005; Kashikar-Zuck et al., 

2012; Levy et al., 2010; Sharma et al., 2017; Szigethy et al., 2014) to demonstrate that 

psychological therapies were more effective than any comparator in improving functioning 

immediately post-intervention (SMD 0.49, CI -0.30 to 1.29, I2=93%) (Figure 8). Similarly, two 

of these trials involving 142 participants (Kashikar-Zuck et al., 2012; Szigethy et al., 2007) 

were unable to demonstrate that psychological therapies were more effective than any 

comparator in improving functioning at three to six-month follow-up (SMD -0.04, CI -0.80 to 

0.71, I2
=71%). 



 

78 

Figure 8. Forest plot of comparison: Psychological therapy versus any comparator, outcome: 

1.7 Functioning short-term 

 

Status of long-term physical condition: Short-term and long-term 

There was low-quality evidence from fourteen trials involving 823 participants (Bignall et al., 

2015; Bussone et al., 1998; Chiang et al., 2009; Detling; Grey et al., 1998; Hains et al., 2000; 

Hickman et al., 2015; Kanstrup et al., 2016; Kashikar-Zuck et al., 2005; Kashikar-Zuck et al., 

2012; Levy et al., 2010; Li et al., 2016; Rostami et al., 2016; Sharma et al., 2017) that 

psychological therapies were more effective than any comparator in reducing symptoms of 

LTPC immediately post-intervention (SMD -0.34, CI -0.61 to -0.06, I2=70) (Figure 9). This 

difference was not sustained according to evidence from two trials involving 142 participants 

(Bussone et al., 1998; Kashikar-Zuck et al., 2012) at three to six-month follow-up (SMD -0.53, 

CI -1.36 to 0.29, I2=72%). 

Figure 9. Forest plot of comparison: Psychological therapy versus any comparator, outcome: 

1.9 Status of long-term physical condition short-term. 
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Adherence to treatment of long-term physical condition 

No data were available for this outcome. 

School/college attendance 

No data were available for this outcome. 

Economic benefits 

No data were available for this outcome. 

Comparison 2: Psychological therapies for anxiety or depression versus attention placebo 

(AP) 

Seven trials with 535 participants (Bussone et al., 1998; Freedenberg et al.; Hickman et al., 

2015; Kanstrup et al., 2016; Kashikar-Zuck et al., 2012; Levy et al.; Wei et al., 2018) 

contributed data to this comparison. 

Primary outcomes 

Treatment efficacy: Depression and anxiety, short-term and long-term 

It could not be determined from six trials involving 473 participants (Freedenberg et al., 2017; 

Hickman et al., 2015; Kanstrup et al., 2016; Kashikar-Zuck et al., 2012; Levy et al., 2010; Wei 

et al., 2018) whether psychological therapies were more effective than attention placebo in 

reducing symptoms of depression immediately post-intervention (SMD 0.03, 95% CI -0.19 to 

0.25; I2=23%). A similar result was obtained from one trial involving 66 participants (Wei et 

al., 2018) at three to six-month follow-up (SMD 0.00, 95% CI -0.49 to 0.49; I2=0%). It could 

not be determined from four trials involving 154 participants (Bussone et al., 1998; 

Freedenberg et al., 2017; Hickman et al., 2015; Wei et al., 2018) whether psychological 

therapies were more effective than attention placebo in reducing symptoms of anxiety 

immediately post-intervention (SMD 0.31, 95% CI -0.10 to 0.73, I2=43%). A similar result was 

obtained from two trials involving 91 participants (Bussone et al., 1998; Wei et al., 2018) at 

three to six-month follow-up (SMD -0.16, -0.58 to 0.26, I2=0%). 

Treatment acceptability 

No data were available for this outcome. 
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Secondary outcomes 

Change in caseness (remission/response) 

No data were available for this outcome. 

Suicide-related behaviour 

No data were available for this outcome. 

Quality of life: Short-term and long-term 

It could not be determined from one trial involving 66 participants (Wei et al., 2018) whether 

psychological therapies were more effective than attention placebo in improving quality of life 

immediately post-intervention (SMD 0.15, 95% CI -0.33 to 0.63; I2=0%), nor at three to six-

month follow-up (SMD -0.24, 95% CI -0.74 to 0.27; I2=0%). 

Functioning: Short-term and long-term 

It could not be determined from four trials involving 350 participants (Hickman et al., 2015; 

Kanstrup et al., 2016; Kashikar-Zuck et al., 2012; Levy et al., 2010) whether psychological 

therapies were more effective than attention placebo in improving functioning immediately 

post-intervention (SMD -0.24, 95% CI -0.45 to -0.02; I2=0%). Nor could it be determined from 

one trial (Kashikar-Zuck et al., 2012) whether psychological therapies were more effective than 

attention placebo in improving functioning at three to six-month follow-up (SMD -0.37, 95% 

CI -0.74 to 0.01; I2=0%). 

Status of long-term physical condition: Short-term and long-term 

It could not be determined from five trials involving 380 participants (Bussone et al., 1998; 

Hickman et al., 2015; Kanstrup et al., 2016; Kashikar-Zuck et al., 2012; Levy et al., 2010) 

whether psychological therapies were more effective than attention placebo in reducing 

symptoms of LTPC immediately post-intervention (SMD -0.23, 95% CI -0.46 to 0.01; 

I2=13%). Similarly, it could not be determined from two trials involving 142 participants 

(Bussone et al., 1998; Kashikar-Zuck et al., 2012) that psychological therapies were more 

effective than attention placebo in reducing symptoms of LTPC at three to six-month follow-

up (SMD -0.53, 95% CI -1.36 to 0.29; I2=72%). 

Adherence to treatment of long-term physical condition 

No data were available for this outcome. 
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School/college attendance 

No data were available for this outcome. 

Economic benefits 

No data were available for this outcome. 

Comparison 3: Psychological therapies for anxiety or depression versus psychological 

placebo (PP) 

Three trials with 277 participants (Kashikar-Zuck et al., 2005; Martinovic et al., 2006; Szigethy 

et al., 2014) contributed data to this comparison. 

Primary outcomes 

Treatment efficacy: Depression and anxiety, short-term and long-term 

It could not be determined from three trials involving 277 participants (Kashikar-Zuck et al., 

2005; Martinovic et al., 2006; Szigethy et al., 2014) whether psychological therapies were more 

effective than psychological placebo in reducing symptoms of depression immediately post-

intervention (SMD -0.28, 95% CI -0.63 to 0.07; I2=28%). However, at three to six-month 

follow-up, one of these trials involving 30 participants (Martinovic et al., 2006) demonstrated 

an improvement in this domain for those receiving psychological therapy compared with 

psychological placebo i (SMD -0.79, 95% CI -1.54 to -0.05; I2=0%). None of the trials in this 

group measured changes in anxiety either immediately post-intervention or at three to six-

month follow-up. 

Treatment acceptability 

No data were available for this outcome. 

Secondary outcomes 

Change in caseness (remission/response) 

No data were available for this outcome. 

Suicide-related behaviour 

No data were available for this outcome. 
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Quality of life: Short-term and long-term 

It could not be determined from two trials involving 227 participants (Martinovic et al., 2006; 

Szigethy et al., 2014) whether psychological therapies were more effective than psychological 

placebo in improving quality of life immediately post-intervention (SMD 0.88 CI -0.20 to 1.96, 

I2=84%). However, at three to six-month follow-up, one of these trials involving 30 participants 

(Martinovic et al., 2006) demonstrated an improvement in this domain (SMD 1.81, 95% CI 

0.95 to 2.68; I2=0%). 

Functioning: short-term and long-term 

It could not be determined from one trial involving 30 participants (Kashikar-Zuck et al., 2005) 

whether psychological therapies were more effective than psychological placebo in improving 

functioning immediately post-intervention (SMD -0.18, 95% CI -0.89 to 0.54; I2=0%). No trials 

in this group measured functioning at three to six-month follow-up. 

Status of long-term physical condition: short-term and long-term 

One trial involving 30 participants (Kashikar-Zuck et al., 2005) demonstrated a short-term 

improvement in the status of long-term physical condition for those receiving psychological 

therapy compared with psychological placebo (SMD -0.75, 95% CI -1.49 to -0.00; I2=0%). No 

trials in this group measured the status of LTPC at three to six-month follow-up. 

Adherence to treatment of long-term physical condition 

No data were available for this outcome. 

School/college attendance 

No data were available for this outcome. 

Economic benefits 

No data were available for this outcome. 

Comparison 4: Psychological therapies for anxiety or depression versus non-psychological 

therapies (NPT) 

One trial including 65 participants (Grey et al., 1998) contributed data to this comparison. 
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Primary outcomes 

Treatment efficacy: Depression and anxiety, short-term and long-term 

It could not be determined from one trial with 65 participants (Grey et al., 1998) whether 

psychological therapies (in this case, CBT) were more effective than NPT in reducing 

symptoms of depression immediately post-intervention (MD 0.30, 95% CI -0.31 to 0.91; 

I2=0%). This trial did not measure symptoms of depression at three to six-month follow-up. 

Nor did it measure symptoms of anxiety either immediately post-intervention or at three to six-

month follow-up. 

Treatment acceptability 

Secondary outcomes 

Change in caseness (remission/response) 

No data were available for this outcome. 

Suicide-related behaviour 

No data were available for this outcome. 

It could not be determined from one trial involving 65 participants (Grey et al., 1998) whether 

psychological therapies were more effective than NPT in improving quality of life immediately 

post-intervention (MD 0.80, 95% CI -5.28 to 6.88; I2=0%). This trial did not measure quality 

of life at three to six-month follow-up. 

Functioning: Short-term and long-term 

No data were available for this outcome. 

Status of long-term physical condition: Short-term and long-term 

It could not be determined from one trial involving 65 participants (Grey et al., 1998) whether 

psychological therapies were more effective than NPT in improving symptoms of LTPC 

immediately post-intervention (MD -0.50, 95% CI -1.13 to 0.13; I2=0%). This trial did not 

measure symptoms of LTPC at three to six-month follow-up. 

Adherence to treatment of long-term physical condition 

No data were available for this outcome. 
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School/college attendance 

No data were available for this outcome. 

Economic benefits 

No data were available for this outcome. 

Comparison 5: Psychological therapies for anxiety or depression versus treatment-as-usual 

(TAU) 

Seven trials with 582 participants (Bignall et al., 2015; Chiang et al., 2009; Li et al., 2016; 

Rostami et al., 2016; Sharma et al., 2017; Szigethy et al., 2007; Varni et al., 1993) contributed 

data to this comparison. 

Primary outcomes 

Treatment efficacy: Depression and anxiety, short-term and long-term 

Four trials involving 245 participants (Li et al., 2016; Rostami et al., 2016; Szigethy et al., 

2007; Varni et al., 1993) demonstrated that psychological therapies were more effective than 

treatment-as-usual in reducing symptoms of depression immediately post-intervention (SMD -

0.65, CI -0.91 to -0.39, I2=0%). Conversely, it could not be determined from two trials 

involving 53 participants (Szigethy et al., 2007; Varni et al., 1993) whether psychological 

therapies were more effective than treatment-as-usual in reducing symptoms of depression at 

three to six-month follow-up (SMD -0.10, CI -1.59 to 1.39, I2=85%). Six trials involving 337 

participants (Bignall et al., 2015; Chiang et al., 2009; Li et al., 2016; Rostami et al., 2016; 

Sharma et al., 2017; Varni et al., 1993) demonstrated that psychological therapies were more 

effective than treatment-as-usual in reducing symptoms of anxiety immediately post-

intervention (SMD -0.57, 95% CI -0.96 to -0.17; I2=65%). However, it could not be determined 

from one trial involving 27 participants (Varni et al., 1993) whether psychological therapies 

were more effective than treatment-as-usual in reducing symptoms of anxiety at three to six-

month follow-up (SMD 0.09, 95% CI -0.69 to 0.87; I2=0%). 

Treatment acceptability 

No data were available for this outcome. 
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Secondary outcomes 

Change in caseness (remission/response) 

No data were available for this outcome. 

Suicide-related behaviour 

No data were available for this outcome. 

Quality of life: Short-term and long-term 

It could not be determined from one trial involving 30 participants (Bignall et al., 2015) 

whether psychological therapies were more effective than treatment-as-usual in improving 

quality of life immediately post-intervention (SMD 0.67, 95% CI -0.07 to 1.41; I2=0%). No 

trials in this group measured functioning at three to six-month follow-up. 

Functioning: Short-term and long-term 

It could not be determined from two trials involving 103 participants (Sharma et al., 2017; 

Szigethy et al., 2007) whether psychological therapies were more effective than treatment-as-

usual in improving functioning immediately post-intervention (SMD 2.34, CI -0.53 to 5.21, 

I2=97%). Nor could it be determined from one follow-up trial involving 30 participants 

(Szigethy et al., 2007) whether psychological therapies were more effective than treatment-as-

usual in improving functioning at three to six-month follow-up (SMD 0.41, 95% CI -0.32 to 

1.14; I2=0%). 

Status of long-term physical condition: Short-term and long-term 

It could not be determined from five trials involving 308 participants (Bignall et al., 2015; 

Chiang et al., 2009; Li et al., 2016; Rostami et al., 2016; Sharma et al., 2017) whether 

psychological therapies were more effective than attention placebo in reducing symptoms of 

LTPC immediately post-intervention (SMD -0.52, 95% CI -1.18 to 0.14; I2=87%). None of the 

trials in this group measured changes in symptoms of LTPC at three to six-month follow-up. 

Adherence to treatment of long-term physical condition 

No data were available for this outcome. 

School/college attendance 

No data were available for this outcome. 
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Economic benefits 

No data were available for this outcome. 

Comparison 6: Psychological therapies for anxiety or depression versus waiting list (WL) 

Four trials including 100 participants (Ataie Moghanloo et al., 2015; Detling, 2008; Griffiths 

& Martin, 1996; Hains et al., 2000) contributed data to this comparison. 

Primary outcomes 

Treatment efficacy: Depression and anxiety, short-term and long-term 

It could not be determined from two trials involving 61 participants (Ataie Moghanloo et al., 

2015; Griffiths & Martin, 1996) whether psychological therapies were more effective than 

waiting list in reducing symptoms of depression immediately post-intervention (SMD -2.39, 

CI -6.89 to 2.12, I2=97%). No trials in this group measured symptoms of depression at three to 

six-month follow-up. It could not be determined from three trials involving 67 participants 

(Detling, 2008; Griffiths & Martin, 1996; Hains et al., 2000) whether psychological therapies 

were more effective than waiting list in reducing symptoms of anxiety immediately post-

intervention (SMD -0.40, 95% CI -0.89 to 0.09; I2=0%). However, one of these trials (Hains et 

al., 2000) demonstrated that psychological therapies were more effective than waiting list in 

reducing symptoms of anxiety at three to six-month follow-up (SMD -1.29, 95% CI -2.56 to -

0.03; I2=0%). 

Treatment acceptability 

No data were available for this outcome. 

Secondary outcomes 

Change in caseness (remission/response) 

No data were available for this outcome. 

Suicide-related behaviour 

No data were available for this outcome. 

Quality of life: Short-term and long-term 

One trial involving 34 participants (Ataie Moghanloo et al., 2015) demonstrated that 

psychological therapies were significantly more effective than waiting list in improving quality 
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of life immediately post-intervention (SMD 5.20, 95% CI 3.73 to 6.68; I2=0%). This trial did 

not measure quality of life at three to six-month follow-up. 

Functioning: Short-term and long-term 

No data were available for this outcome. 

Status of long-term physical condition: Short-term and long-term 

It could not be demonstrated from two trials involving 40 participants (Detling, 2008; Hains et 

al., 2000) whether psychological therapies were more effective than waiting list in reducing 

symptoms of LTPC immediately post-intervention (SMD 0.11, 95% CI -0.51 to 0.73; I2=0%). 

This trial did not measure changes in symptoms of LTPC at three to six-month follow-up. 

Adherence to treatment of long-term physical condition 

No data were available for this outcome. 

School/college attendance 

No data were available for this outcome. 

Economic benefits 

No data were available for this outcome. 

Subgroup analyses 

Subgroup analyses were undertaken for the outcomes of treatment efficacy (short-term 

depression and treatment efficacy and short-term anxiety) for which sufficient data of different 

types were available. The factors investigated in subgroup analysis included: type of 

experimental therapy, modality of delivery, dose of therapy, type of long-term physical 

condition, category of depressive symptoms, category of anxiety symptoms, and target of 

therapy. All included trials used self-report outcome measures and all but two trials (Griffiths 

& Martin, 1996; Wei et al., 2018) included mixed age groups of participants, rendering 

subgroup analysis based on these criteria irrelevant. 

Type of experimental therapy 

Two trials involving 64 participants who had undertaken ACT, eleven trials involving 592 

participants who had undertaken CBT, one trial involving 46 participants who had undertaken 

mindfulness therapy, one trial involving 74 participants who had undertaken education therapy, 
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one trial involving 66 participants who had undertaken supportive therapy, and three trials 

involving 196 participants who had undertaken other therapies were included in the subgroup 

analysis of the type of experimental therapy on the outcome treatment efficacy of short-term 

depression . Results indicated that the type of experimental therapy made a difference to this 

outcome (χ2=14.75, df=5 (p=0.01), IQ=66.1%) with CBT and education therapies being more 

effective than other types of therapy. 

Four trials involving 137 participants who had undertaken CBT, education therapy, one trial 

involving 46 participants who had undertaken mindfulness therapy, three trials involving 193 

participants who had undertaken behaviour therapy, one trial involving 66 participants who 

had undertaken supportive therapy, and two trials involving 58 participants who had 

undertaken other therapies were included in the subgroup analysis of the effect of the type of 

experimental therapy on changes in the outcome treatment efficacy of short-term anxiety. 

Results indicated that the type of experimental therapy made a difference to this outcome (χ2= 

16.52, df=5 (p=0.005), IQ=69.7%) with a single trial (Rostami et al., 2016) demonstrating that 

education therapy was more effective than other types of therapy. Interestingly, a single trial 

of mindfulness therapy (Freedenberg et al., 2017) demonstrated a significant effect for the 

comparator (an online support group). 

Mode of delivery 

Eleven trials involving 573 participants who had undertaken individual therapy and five trials 

involving 548 participants who had undertaken group therapy were included in the subgroup 

analysis of the effect of mode of delivery on the outcome treatment efficacy of short-term 

depression. Results indicated that the mode of delivery made no difference to this outcome 

(χ2=0.89, df=1 (p=0.35), IQ=0%). 

Nine trials involving 300 participants who had undertaken individual therapy and four trials 

involving 278 participants who had undertaken group therapy were included in the subgroup 

analysis of the effect of mode of delivery on the outcome treatment efficacy of short-term 

anxiety. Results indicated that the mode of delivery made no difference to this outcome 

(χ2=0.59, df=1 (p=0.44), IQ=0%). 

Dose of therapy 

Four trials involving 369 participants who had undertaken fewer than six sessions or six weeks 

of therapy (considered ‘brief’) (Pitceathly et al., 2009) and 12 trials involving 757 participants 
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who had undertaken more than six sessions or six weeks of therapy were included in the 

subgroup analysis of the effect of dose of therapy on the outcome treatment efficacy of short-

term depression. Results indicated that the dose of therapy made no difference to this outcome 

(χ2=0.76, df=1 (p=0.38), IQ=0%). 

Seven trials involving 285 participants who had undertaken fewer than six sessions or six weeks 

of therapy (considered ‘brief’) (Pitceathly et al., 2009) and six trials involving 293 participants 

who had undertaken more than six sessions or six weeks of therapy were included in the 

subgroup analysis of the effect of dose of therapy on the outcome treatment efficacy of short-

term anxiety. Results indicated that the dose of therapy made no difference to this outcome 

(χ2=0.37, df=1 (p=0.54), IQ=0%). 

Type of long-term physical condition 

Three trials including 240 participants with diabetes, two trials including 134 participants with 

epilepsy, two trials including 257 participants with IBD, six trials including 418 participants 

with pain disorders, and two trials including 73 participants with other disorders were included 

in the subgroup analysis of the outcome treatment efficacy of short-term depression. Results 

indicated that the type of long-term physical condition made a difference to the outcome 

treatment efficacy of short-term depression (χ2=10.55, df=4 (p=0.03), IQ=62.1%). Participants 

with epilepsy and IBD responded better to psychological interventions than those with other 

types of long-term physical condition (see Figure 5). 

Two trials including 67 participants with asthma, four trials including 180 participants with 

diabetes, one trial including 104 participants with epilepsy, four trials including 153 

participants with pain disorders, and two trials including 74 participants with other disorders 

were included in the subgroup analysis of the outcome treatment efficacy of short-term anxiety 

short-term. Results indicated that the type of long-term physical condition made a difference 

to the outcome treatment efficacy of short-term anxiety (χ2=2.61, df=4 (p=0.63), IQ=0%). 

Participants with epilepsy appeared to respond better to psychological interventions than those 

with other types of long-term physical condition (see Figure 6). 

Category of depressive or anxiety symptoms 

Five trials including 355 participants with subthreshold symptoms of depression, five trials 

including 385 participants with mild symptoms of depression, one trial including 40 

participants with moderate symptoms of depression, two trials including 136 participants with 
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severe symptoms of depression, and three trials including 205 participants with uncertain 

symptoms of depression were included in the subgroup analysis of the outcome treatment 

efficacy of short-term depression. Results indicated that the category of depressive symptoms 

made a difference to the outcome treatment efficacy of short-term depression (χ2=9.38, df=4 

(p=0.05), IQ=57.4%). Participants with mild symptoms of depression appeared to benefit the 

most from psychological interventions, compared with those who had subthreshold, moderate, 

severe, or uncertain symptoms. 

One trial including 46 participants with subthreshold symptoms of anxiety, five trials including 

249 participants with mild symptoms of anxiety, two trials including 92 participants with 

moderate symptoms of anxiety, two trials including 62 participants with severe symptoms of 

anxiety, and three trials including 26 participants with uncertain symptoms of anxiety were 

included in the subgroup analysis of the outcome treatment efficacy of short-term anxiety. 

Results indicated that the category of anxiety symptoms made a difference to the outcome 

treatment efficacy of short-term anxiety (χ2=23.91, df=4 (p<0.0001), I2=83.3%). Participants 

with mild symptoms of anxiety appeared to benefit the most from psychological interventions, 

compared with those who had subthreshold, moderate, severe, or uncertain symptoms. 

Target of therapy 

Eight trials including 374 participants targeted at children alone and eight trials including 747 

participants targeted at both children and families were included in the subgroup analysis of 

the outcome treatment efficacy of short-term depression. The type of target of therapy made 

no difference to the outcome (χ2=0.62, df=1 (p=0.43), IQ=0%). 

Eight trials including 374 participants targeted at children alone and eight trials including 747 

participants targeted at both children and families were included in the subgroup analysis of 

the outcome treatment efficacy of short-term anxiety. Similar to the results above, the type of 

target of therapy made no difference to the outcome (χ2=0.94, df=1 (p=0.33), IQ=0%). 

Sensitivity analyses 

Sensitivity analyses were conducted for the primary outcomes of change in symptoms of 

depression immediately post-intervention and change in symptoms of anxiety immediately 

post-intervention based on three pre-planned criteria: allocation concealment, blinding of 

outcome assessors, and dropout rates (with more than 20% between pre-intervention and 

follow-up being significant) and one previously unplanned criterion, trials of psychological 
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therapies designed to treat anxiety or depression. None of the trials that contributed to either 

primary outcome were rated at high risk for allocation concealment, so it was not possible to 

undertake a sensitivity analysis using this criterion. Only one trial (Sharma et al., 2017) that 

contributed to the meta-analysis of change in symptoms of anxiety immediately post-

intervention was rated at high risk for blinding of outcome assessors and exclusion of this trial 

did not significantly alter the overall outcome. Similarly, only one trial (Chiang et al., 2009) 

that contributed to the meta-analysis of change in symptoms of anxiety immediately post-

intervention was rated at high risk for dropouts and exclusion of this trial did not significantly 

alter the overall outcome. When trials of psychological therapies that were not specifically 

designed to treat anxiety or depression were excluded, there was a significant difference in 

effect sizes. The SMD for change in symptoms of depression immediately post-intervention 

(including only the following trials: (Ataie Moghanloo et al., 2015; Li et al., 2016; Martinovic 

et al., 2006; Rostami et al., 2016; Szigethy et al., 2014; Szigethy et al., 2007) increased from 

0.31 (-0.59, -0.03), a small effect size, to -1.03 (-1.64, -0.41), a large effect size (Figure 10). 

Similarly, the SMD for change in symptoms of anxiety immediately post-intervention 

(including the following trials: (Chiang et al., 2009; Detling, 2008; Li et al., 2016; Rostami et 

al., 2016; Sharma et al., 2017) increased from -0.26 (-0.59, 0.07), a nonsignificant effect size, 

to -0.66 (-1.05, -0.28) (Figure 11), a moderate effect size. 
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Figure 10. Forest plot of comparison: 1 Psychological therapy versus any comparator, 

outcome: 1.11 Sensitivity analysis by target of therapy: Treatment efficacy: Depression short-

term 

 

 

Figure 11. Forest plot of comparison: 1 Psychological therapy versus any comparator, 

outcome: 1.12 Sensitivity analysis by target of therapy: Treatment efficacy: Anxiety short-

term 

 

Reporting bias 

The presence and impact of publication bias was minimised through the use of an exhaustive 

systematic review procedure. Nevertheless, we inspected funnel plots for the primary outcome 

measures of changes in symptoms of anxiety and depression to assess the likely presence of 

publication bias. There was no evidence of major funnel plot asymmetry for either primary 

outcome measure (see Figure 12 and Figure 13). It should be noted that SMDs are naturally 

correlated with their respective standard errors and therefore this can result in spurious funnel 

plot asymmetry (see Higgins and Green (2011), Section 10.4.3). 
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Figure 12. Funnel plot of comparison: Psychological therapy versus any comparator, 

outcome: 1.1 Treatment efficacy: Depression short-term 

 

Figure 13. Funnel plot of comparison: Psychological therapy versus any comparator, 

outcome: 1.3 Treatment efficacy: Anxiety short-term 
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Discussion 

Summary of main results 

The primary objectives of this review were to evaluate the treatment efficacy and acceptability 

of psychological therapies for anxiety and depression in children and adolescents with LTPC. 

As per our findings, there was low-quality evidence that psychological therapies were more 

effective than control therapies in reducing symptoms of depression in the short term, but not 

the long term. There was inadequate low-quality evidence to determine whether psychological 

therapies were more effective than control therapies in reducing symptoms of anxiety either in 

the short term or the long term. There was qualitative (reported), but not quantitative evidence 

confirming the acceptability of selected psychological therapies for anxiety and depression. 

Secondary objectives of this review included identifying changes in ‘caseness’ of anxiety or 

depression, quality of life, status of LTPC, adherence to treatment of LTPC, functioning, 

quality of life, school/ college attendance, and economic benefits associated with the use of 

psychological therapies. Meta-analysable data were only available for some of these outcomes. 

There was low-quality evidence that psychological therapies were more effective than control 

therapies in improving quality of life and symptoms of LTPC, but primarily in the short term. 

There was inadequate low-quality evidence to determine whether psychological therapies were 

more effective than control therapies at improving functioning in either the short term or long 

term. 

Subgroup analysis revealed that CBT and education therapies were more effective than other 

types of therapy at reducing symptoms of depression and education therapy was more effective 

than other types of therapy at reducing symptoms of anxiety. Therapies delivered to participants 

with mild levels of depression and anxiety were more effective than those delivered to 

participants with subthreshold, moderate, or severe symptoms. Children and adolescents with 

some types of LTPC, such as epilepsy and IBD, appeared to respond better to psychological 

therapies. However, this may be an artefact related to differences in trial quality. The mode of 

delivery (individual versus group), dose of therapy (brief versus longer than six sessions or six 

weeks) and target of therapy (child versus parent and child) did not make any difference to 

overall outcomes. Psychological therapies were more effective when tested against 

psychological placebo and treatment-as-usual than with attention placebo, non-psychological 

therapy and waiting-list controls. As most trials included mixed age groups, it was not possible 

to subgroup participants by age. The limited number of trials in some subgroup analyses mean 
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that these results should be interpreted with care. Planned sensitivity analyses for risk of bias 

could not be undertaken due to the small number of trials rated at high risk of bias for each 

domain. Additional sensitivity analysis revealed that psychological interventions specifically 

designed to reduce anxiety or depression were more effective at doing so than psychological 

therapies designed to reduce pain or to improve coping and social skills. Our main findings are 

summarised in the summary of main results for the main comparison. 

Overall completeness and applicability of evidence 

Although we identified a limited number of studies from which to draw conclusions, given the 

comprehensive nature of the search and its update during the review process, we are confident 

that our findings are representative of the current level of evidence in this area. Included in our 

analysis were trials that had been undertaken over a 25 year period and, unsurprisingly, given 

changes in publication standards, the quality of reporting was better for newer trials than for 

older ones. Most trials were conducted in high-income countries, making it difficult to ascertain 

the likely effectiveness of these therapies for children and adolescents living in lower-income 

countries. Many trials were designed to test the effectiveness of psychological therapies on 

dimensions other than anxiety or depression. Fortunately, subgroup and sensitivity analysis 

allowed us to better understand the features of psychological therapies and the type of audience 

associated with the greatest clinical effectiveness. Included trials were undertaken with 

children and adolescents with a range of LTPC. However, as most trials included mixed age 

groups, it was not possible to distinguish between psychological therapies that may be more 

useful for children and those that may be more useful for adolescents. As each psychological 

therapy was only investigated associated with a single long-term physical condition, its 

effectiveness for individuals with other LTPC is uncertain. As most trials were undertaken with 

community samples, the value of psychological therapies to hospitalised individuals also 

remains unclear. Inconsistent description of baseline anxiety and depression limits certainty 

regarding the ideal audience for currently available psychological therapies. Only six trials 

were tested against the most stringent type of control, namely attention placebo. Most trials 

focused on short-term clinical effectiveness of psychological therapies, making long-term 

outcomes less clear. Acceptability was poorly described in trial reports and there were clear 

gaps in evidence regarding adverse effects, change in ‘caseness’ of anxiety and depression, 

adherence to treatment of long-term physical condition, suicidality, school attendance, and 

economic benefits of psychological therapies. 
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Quality of the evidence 

Overall, the evidence was of low- to moderate-quality according to the GRADE framework 

and results were heterogeneous. Of the 28 trials included in this review, only 16 had meta-

analysable data for the primary outcome of change in depressive symptoms immediately post-

intervention and 13 had meta-analysable data for the primary outcome of change in anxiety 

symptoms immediately post-intervention. Only one trial (van Dijk-Lokkart et al., 2016) had an 

available trial protocol, making the others at unclear risk of selective reporting. The main 

reasons that trials were downgraded were inconsistency, heterogeneity, and wide confidence 

intervals for meta-analysed data. Although there was no evidence of reporting bias according 

to funnel plot evaluation, previous reviewers (Sansom-Daly et al., 2014) have drawn attention 

to the ‘file drawer’ effect of smaller studies with negative short-term results. Despite 

conducting as thorough a search as we could of key databases, trial registries, and other sources, 

we may have missed some studies of existing psychological therapies. 

Potential biases in the review process 

None of the review authors were involved in any of the included trials. It is likely that the 

results of this review reflect the limited number of trials of psychological therapies designed to 

treat anxiety and depression in children and adolescents with LTPC. 

Agreements and disagreements with other studies or reviews 

This review follows Cochrane reviews of the prevention of depression (Hetrick et al., 2016) 

and treatment of depression (Cox et al., 2014) and anxiety (James et al., 2013) in children and 

adolescents without LTPC, reviews of psychological therapies for depression in children and 

adolescents with specific conditions such as congenital heart disease (Lane et al., 2013) or pain 

disorders (Fisher et al., 2018), and a review of psychological therapies for parents of children 

with LTPC (Eccleston et al., 2012). It also follows a non-Cochrane review of psychological 

interventions for children and adolescents with LTPC (Bennett et al., 2015) which was much 

smaller than ours (comprising 10 trials, two RCTs and no meta-analysis) and precedes a 

combined quantitative and qualitative systematic review of interventions to improve the mental 

health of children and young people with LTPC (Moore et al., 2019). Similar to the reviews by 

Bennett, Eccleston and Moore, we identified CBT-based therapies as the most effective types 

of therapies for treating anxiety and depression in children and adolescents with LTPC. Similar 

to a review of depression treatment in adults with LTPC (Rizzo et al., 2011), we observed that 

therapies designed for treating depression were more effective than those designed to treat other 
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symptoms or to improve coping in a more general sense. When restricted to these parameters, 

the therapies included in our review demonstrated better effect sizes than those delivered to 

children in the general population (Weisz & Kazdin, 2017). Reasons for this could possibly 

include children with LTPC experiencing more ‘reactive’ forms of depression that respond 

better to therapy; the receipt of simultaneous care from other health professionals increasing 

their overall level of attention; and pre-existing coping strategies for managing medical issues 

contributing toward improved mental health recovery. Like the reviews by Bennett and 

Eccleston, we did not find adequate measurement and reporting of adverse outcomes for any 

psychological therapies, making it hard to be certain of the disadvantages of such therapies. 

Similar to a review of adolescents and young adults with cancer (Sansom-Daly et al., 2014), 

we found that despite the perceived benefits of peer support, individually-delivered therapies 

were more effective than group-based therapies. This may be related to the nature of the 

problems being addressed and the need for a more individually-tailored focus during the 

delivery of such therapies. Finally, as with the review by Moore and colleagues, we did not 

find sufficient evidence of economic analysis to discern whether or not existing therapies were 

cost-effective for this clinical population. As previously mentioned, most included trials in our 

and other reviews were more focused on the needs of adolescents than younger children. A 

non-Cochrane review of supportive care interventions for young children with LTPC (Robb & 

Hanson-Abromeit, 2014) does highlight some value for these therapies in reducing symptoms 

of anxiety. However, as most of the trials in this review were not RCTs, they did not meet 

criteria for inclusion in our review. Overall, we did not find any significant discrepancies 

between our findings and those of related reviews or studies. Differences in some of our results 

are likely to be related to differences in review methodology. 

Authors’ conclusions 

Implications for practice 

Although 28 trials were included in the overall analysis and 22 trials were included in the meta-

analysis, only 16 trials of variable quality evaluated depression and 13 trials of variable quality 

evaluated anxiety, limiting the certainty with which we can make conclusions about the use of 

psychological therapies for treating these conditions in children and adolescents with LTPC. 

According to the available evidence, therapies specifically designed to treat depression 

(especially those based on principles of CBT) are more likely to work in children and 

adolescents who have mild symptoms of this disorder. The evidence with regard to the 
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treatment of anxiety is less clear. There is a dearth of therapies specifically designed to treat 

health-related anxiety in this age group. 

Implications for research 

We offer the following recommendations for future research in this area. All trials should use 

validated measures of anxiety or depression and be reported according to CONSORT 

guidelines (Schulz et al., 2010) in order to ensure the availability of comparable datasets. 

Where possible, attention control groups should be used to better distinguish the specific effects 

of psychological therapies from the generic benefit of receiving therapeutic attention. Larger 

and better designed trials of existing and new psychological therapies should be undertaken by 

researchers independent from the design of such therapies to be more certain of their 

effectiveness. More trials focused on anxiety and depression as primary outcomes are needed. 

Data on long-term clinical effectiveness, acceptability, functional change, and economic gains 

should be collected together with data on adverse effects to evaluate potential benefits and 

harms of psychological therapies. As there are many existing psychological therapies for 

treating anxiety and depression in children, but few trials have been undertaken with children 

who have LTPC, more research is needed with this subgroup. Larger trials should stratify 

participants by age group and examine developmentally-related differences in the effectiveness 

of psychological therapies. Given the known relationship between medical illness or treatment 

and anxiety, further research is needed into potentially shared coping strategies and therapies 

that specifically address health-related anxiety. Increasing the number of trials undertaken in 

lower- and middle-income countries and different cultures would help to distinguish locally 

useful therapies from more globally dispersible therapies. As co-design of therapies with end-

users is likely to improve their acceptability (Hetrick et al., 2018), more research involving co-

design methodology should also be undertaken. Further research is needed to understand the 

effectiveness of existing psychological therapies on children with different LTPC, as well as 

the essential ingredients and minimum viable dose of psychological therapies. Finally, future 

updates of this review should report on adherence to these recommendations. 
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Chapter 4. eHealth interventions for anxiety and depression in children 

and adolescents with long-term physical conditions 

Thabrew, H., Stasiak, K., Hetrick, S. E., Wong, S., Huss, J. H., & Merry, S. N. (2018). 

eHealth interventions for anxiety and depression in children and adolescents with 

long-term physical conditions. Cochrane Database of Systematic Reviews. 

https://doi.org/10.1002/14651858.cd012489   

The previous review identified the effectiveness of face-to-face, CBT-based, therapies in 

addressing depression and to a lesser extent, anxiety. Given the openness of New Zealand 

children and young people to eHealth interventions, I concurrently set out to explore the 

range of existing technologically-based therapies with which to address these issues. In this 

chapter, I describe the results of a systematic (Cochrane) review of eHealth interventions for 

anxiety and depression in children and young people with LTPC. This review was conducted 

to identify existing evidence-based therapies for this population and to provide guidance for 

the development of future interventions. 

Abstract 

Background 

Long‐term physical conditions affect 10%–12% of children and adolescents worldwide; these 

individuals are at greater risk of developing psychological problems, particularly anxiety and 

depression. Access to face‐to‐face treatment for such problems is often limited, and available 

interventions usually have not been tested with this population. As technology improves, 

eHealth interventions (delivered via digital means, such as computers and smart phones and 

ranging from simple text‐based programmes through to multimedia and interactive 

programmes, serious games, virtual reality and biofeedback programmes) offer a potential 

solution to address the psychological needs of this group of young people. 

Objectives 

To assess the effectiveness of eHealth interventions in comparison with attention placebos, 

psychological placebos, treatment as usual, waiting‐list controls, or non‐psychological 

treatments for treating anxiety and depression in children and adolescents with long‐term 

physical conditions. 

https://doi.org/10.1002/14651858.cd012489
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Search methods 

We searched the Cochrane Common Mental Disorders Group’s Controlled Trials Register 

(CCMDTR to May 2016), the Cochrane Central Register of Controlled Trials (CENTRAL) 

(Issue 8, 2017), Web of Science (1900–18 August 2016, updated 31 August 2017) and Ovid 

MEDLINE, Embase, PsycINFO (cross‐search 2016–18 Aug 2017). We hand‐searched relevant 

conference proceedings, reference lists of included articles, and the grey literature to May 2016. 

We also searched international trial registries to identify unpublished or ongoing trials. 

Selection criteria 

We included RCTs, cluster‐randomised trials, and cross‐over trials of eHealth interventions for 

treating any type of long‐term physical condition in children and adolescents (aged 0–18 years), 

and that measured changes in symptoms or diagnoses of anxiety, depression, or subthreshold 

depression. We defined long‐term physical conditions as those that were more than three‐

months’ duration. We assessed symptoms of anxiety and depression using patient‐ or clinician‐

administered validated rating scales based on DSM-III,  -V or -5 (American Psychiatric 

Association, 2013), or ICD-9 or -10 criteria (World Health Organization, 1992). Formal 

depressive and anxiety disorders were diagnosed using structured clinical interviews. Attention 

placebo, treatment as usual, waiting list, psychological placebo, and other non‐psychological 

therapies were eligible comparators. 

Data collection and analysis 

Two review authors independently reviewed titles, abstracts, and full‐text articles; 

discrepancies were resolved through discussion or addressed by a third author. When available, 

we used OR to compare dichotomous data and standardised mean differences (SMD) to analyse 

continuous data, both with 95% confidence intervals (CI). We undertook meta‐analysis when 

treatments, participants, and the underlying clinical question were adequately similar. 

Otherwise, we undertook a narrative analysis. 

Main results 

We included five trials of three interventions (Breathe Easier Online, Web‐MAP, and 

multimodal CBT), which included 463 participants aged 10–18 years. Each trial contributed to 

at least one meta‐analysis. Trials involved children and adolescents with long‐term physical 

conditions, such as chronic headache (migraine, tension headache, and others), chronic pain 

conditions (abdominal, musculoskeletal, and others), chronic respiratory illness (asthma, cystic 
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fibrosis, and others), and symptoms of anxiety or depression. Participants were recruited from 

community settings and hospital clinics in high-income countries. 

For the primary outcome of change in depression symptoms versus any control, there was very 

low‐quality evidence meaning that it could not be determined whether eHealth interventions 

were clearly better than any comparator (SMD ‐0.06, 95% CI ‐0.35 to 0.23; 5 RCTs, 441 

participants). For the primary outcome of change in anxiety symptoms versus any comparator, 

there was very low‐quality evidence meaning that it could not be determined whether eHealth 

interventions were clearly better than any comparator (SMD ‐0.07, 95% CI ‐0.29 to 0.14; 2 

RCTs, 324 participants). For the primary outcome of treatment acceptability, there was very 

low‐quality evidence that eHealth interventions were less acceptable than any comparator 

(SMD 0.46, 95% CI 0.23 to 0.69; 2 RCTs, 304 participants). 

For the secondary outcome of quality of life, there was very low‐quality evidence meaning that 

it could not be determined whether eHealth interventions were clearly better than any 

comparator (SMD ‐0.83, 95% CI ‐1.53 to ‐0.12; 1 RCT, 34 participants). For the secondary 

outcome of functioning, there was very low‐quality evidence meaning that it could not be 

determined whether eHealth interventions were clearly better than any comparator (SMD ‐.08, 

95% CI ‐0.33 to 0.18; 3 RCTs, 368 participants). For the secondary outcome of status of long‐

term physical condition, there was very low‐quality evidence meaning that it could not be 

determined whether eHealth interventions were clearly better than any comparator (SMD 0.06, 

95% CI ‐0.12 to 0.24; 5 RCTs, 463 participants). 

The risk of selection bias was considered low in most trials. However, the risk of bias due to 

inadequate blinding of participants or outcome assessors was considered unclear or high in all 

trials. Only one study had a published protocol; two trials had incomplete outcome data. All 

trials were conducted by the intervention developers, introducing another possible bias. No 

adverse effects were reported by any authors. 

Authors’ conclusions 

At present, the field of eHealth interventions for the treatment of anxiety or depression in 

children and adolescents with long‐term physical conditions is limited to five low quality trials. 

The very low‐quality of the evidence means the effects of eHealth interventions are uncertain 

at this time, especially in children aged under 10 years. 
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Although it is too early to recommend eHealth interventions for this clinical population, given 

their growing number, and the global improvement in access to technology, there appears to 

be room for the development and evaluation of acceptable and effective technologically‐based 

treatments to suit children and adolescents with long‐term physical conditions. 

Plain language summary 

Why is this review important? 

More than one in ten children and adolescents worldwide have long‐term physical conditions, 

such as asthma, diabetes, and cancer. They are more likely to develop psychological problems, 

which include anxiety or depression. Treating such problems early can prevent difficulties with 

friendships, family life, school, and future mental health problems. Accessing traditionally 

delivered face‐to‐face therapy can be difficult, due to the limited number of services. As 

technology improves, and therapies become available on computers and mobile telephones, 

eHealth interventions (delivered by digital means and ranging from simple text‐based 

programmes through to multimedia and interactive programmes, serious games, virtual reality 

and biofeedback programmes) may be useful to treat anxiety and depression in these children 

and adolescents. 

Who will be interested in this review? 

This review will be of interest to parents, children and adolescents, mental healthcare providers, 

service commissioners, and professionals caring for children with long‐term physical 

conditions. 

What questions does this review aim to answer? 

This review aimed to answer the following questions: 1) Are eHealth interventions better than 

a selected range of other therapies or waiting list in reducing symptoms of anxiety and 

depression in children and adolescents with long‐term physical conditions? and 2) Are eHealth 

interventions acceptable to these children and adolescents? 

Which studies were included in the review? 

We searched reference databases to find all RCTs, cluster‐randomised trials, and cross‐over 

trials of eHealth interventions for treating anxiety or depression in children and adolescents 

with long‐term physical conditions that were published between 1970 and August 2017. Trials 

had to be RCTs that included children and young people with either symptoms or formal 
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diagnoses of anxiety or depression. We included five trials, with a total of 463 young people, 

in the review. 

What does the evidence from the review tell us? 

We included five trials of three eHealth interventions (Breathe Easier Online, Web‐MAP, and 

multimodal CBT), undertaken with children aged 10–18 years old. Although some of these 

interventions were acceptable to users, none of them were clearly any better than a selected 

range of other therapies or waiting list at reducing symptoms of anxiety or depression. The very 

low quality of the evidence means the effects of eHealth interventions are uncertain at this time, 

especially in children aged under 10 years. The review authors rated the overall risk of bias in 

the trials as high or uncertain. 

What should happen next? 

Further research should be undertaken to develop more effective eHealth interventions to treat 

anxiety and depression in children and adolescents with long‐term physical conditions. 
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Table 5. Summary of findings 

eHealth interventions versus any comparator for anxiety and depression in children and adolescents with long‐term physical conditions 

Patient or population: Children and adolescents, aged 10 to 18 years, with long‐term physical conditions 

Setting: Paediatric outpatient clinics and community 

Intervention: eHealth interventions 

Comparison: Any comparator, including attention placebo, treatment as usual, and waiting list 

Outcomes Anticipated absolute effects* (95% CI) Relative 

effect 

(95% CI) 

No of 

participants 

(studies) 

Quality of the 

evidence 

(GRADE) 

Comments 

Risk with any 

comparator 

Risk with eHealth interventions 

Depression (postintervention) 
 

The mean self‐reported depression score in the 

intervention group was 0.06 standard mean deviations 

lower (0.35 lower to 0.23 higher) 

‐ 441 

(5 RCTs) 
⊕⊝⊝⊝ 

VERY LOW 
a, b, c, d 

A standard mean deviation of ‐

0.06 represents a small 

difference between groups 

Anxiety (postintervention) 
 

The mean self‐reported anxiety score in the 

intervention group was 0.07 standard mean deviations 

lower (0.29 lower to 0.14 higher) 

‐ 324 

(2 RCTs) 
⊕⊝⊝⊝ 

VERY LOW 
a, c, e 

A standard mean deviation of ‐

0.07 represents a small 

difference between groups 

Treatment acceptability 

(postintervention) 

 
The mean self‐reported treatment acceptability score 

in the intervention group was 0.46 standard mean 

deviations higher (0.23 higher to 0.69 higher) 

‐ 304 

(2 RCTs) 
⊕⊝⊝⊝ 

VERY LOW 
a, c, e 

A standard mean deviation of 

0.46 represents a small 

difference between groups 

Quality of life 

(postintervention) 

 
The mean self‐reported quality of life score in the 

intervention group was 0.83 standard mean deviations 

lower 

(1.53 lower to 0.12 lower) 

‐ 34 

(1 RCT) 
⊕⊝⊝⊝ 

VERY LOW 
a, c, e 

A standard mean deviation of ‐

0.83 represents a large 

difference between groups 

Functioning 

(postintervention) 

 
The mean self‐reported level of functioning in the 

intervention group was 0.08 standard mean deviations 

lower 

(0.33 lower to 0.18 higher) 

‐ 368 

(3 RCTs) 
⊕⊝⊝⊝ 

VERY LOW 
a, c, e 

A standard mean deviation of ‐

0.08 represents a small 

difference between groups 

Status of long‐term physical 

condition (postintervention) 

 
The mean self‐reported long‐term physical condition 

symptom score was 0.06 standard mean deviations 

higher 

(0.12 lower to 0.24 higher) 

‐ 463 

(5 RCTs) 
⊕⊕⊝⊝ 

LOW a, c 

A standard mean deviation of 

0.06 represents a small 

difference between groups 
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*The risk in the intervention group (and its 95% confidence interval) is based on the assumed risk in the comparison group and the relative effect of the intervention (and its 95% CI). 

CI: Confidence interval; RR: Risk ratio; OR: Odds ratio; 

GRADE Working Group grades of evidence 

High quality: We are very confident that the true effect lies close to that of the estimate of the effect 

Moderate quality: We are moderately confident in the effect estimate: The true effect is likely to be close to the estimate of the effect, but there is a possibility that it is substantially different 

Low quality: Our confidence in the effect estimate is limited: The true effect may be substantially different from the estimate of the effect 

Very low quality: We have very little confidence in the effect estimate: The true effect is likely to be substantially different from the estimate of effect 

a We downgraded quality due to a lack of clarity about blinding of participants and outcome assessors, incomplete outcome data, and the fact that all studies were conducted by the developers of 

the eHealth interventions. 
b We downgraded for inconsistency due to studies having moderate heterogeneity. 
c We downgraded for indirectness because most or all of the interventions were not designed to treat anxiety or depression as the primary focus. 
d We downgraded for imprecision as the upper and lower limits of the confidence intervals include both potential for harm and potential for benefit 
e We downgraded for imprecision as the total sample size was less than 400 as per guidance from the Consumer and Communication Cochrane Review Group (Ryan & Hill, 2016) 
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Background 

Description of the condition 

Long-term conditions or chronic illnesses of childhood are variably defined in the literature, 

but usually include physical, psychological, or cognitive problems lasting more than three 

months, which impair functioning (van der Lee et al., 2007). It is estimated that internationally, 

10%–12% of children are affected by long-term physical conditions (Eiser, 1997). Asthma is 

the most common long-term physical condition of childhood, followed by diabetes and 

epilepsy (Burkhart et al., 2002). Less common LTPC include respiratory conditions, such as 

cystic fibrosis and bronchiectasis; cardiovascular conditions, such as congenital heart disease; 

gastrointestinal conditions, such as Crohn’s disease; renal conditions, such as chronic kidney 

disease; neurological conditions, such as muscular dystrophy; chronic pain; cancer; and others 

(Burkhart et al., 2002). In some developed countries, the prevalence of long-term conditions is 

now greater than acute illnesses (Halfon & Newacheck, 2010). Epidemiological trials show 

that the risk of psychological difficulties, particularly anxiety and depression, is substantially 

increased in children and adolescents with LTPC (Cadman et al., 1987; Gortmaker et al., 1990; 

Newacheck et al., 1991; Opolski & Wilson, 2005; Pless & Roghmann, 1971; Wallander et al., 

1995; Weiland et al., 1992). 

Anxiety disorders are common, occurring in 2.6%–5.2% of children under 12 years, and in 

5%–19% of all children and adolescents (Costello et al., 2004). The presentation of anxiety 

disorders varies with age, from separation anxiety, undifferentiated worries, and somatic 

complaints in younger children, to specific phobias, panic disorder, and social anxiety in older 

children and adolescents. Childhood anxiety disorders often persist into adolescence and early 

adulthood, and yet they often remain untreated or are diagnosed late (Last et al., 1997; Last et 

al., 1996; Schneier et al., 1992). Anxiety disorders are associated with poor academic 

performance, and personal and social dysfunction (Pine et al., 2009). They may also be 

comorbid with depression (Kovacs, 1985), substance abuse (Kushner et al., 1990), ADHD, and 

conduct disorder (Bittner et al., 2007), and are associated with suicidal behaviours and death 

by suicide (Hill et al., 2011). Anxiety has been identified in children and young people with 

LTPC as an area of clinical significance, although precise data on its incidence in this 

population is not available (Benton et al., 2007; Pao & Bosk, 2011). It may arise from a number 

of different mechanisms, including confrontation by dangerous stimuli, such as threatening 

symptoms of illness, distressing procedures, or unpredictable events; increased fear of death in 
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life-threatening diseases; having a reduced sense of control over one’s circumstances; 

experiencing peer rejection or parental overprotection; and experiencing illness-specific 

symptoms, such as shortness of breath in asthma (Lewis & Vitulano, 2003; Pinquart & Shen, 

2011b). Risk factors for developing anxiety in people with long-term conditions include 

younger age, female gender, and type of illness (Hermanns et al., 2005). 

Depression is another common, yet under-recognised, problem, with an overall prevalence of 

0.4%–2.5% in primary school children, and 0.4%–8.3% in adolescents (Birmaher, Ryan, 

Williamson, & Brent, 1996). A 30-year trial of American children indicated a depression rate 

of 2.8% in children under the age of 13 years, and of 5.6% in young people aged 13–18 years 

(Costello et al., 2004). Rates rise rapidly during adolescence (Feehan et al., 1994; Feehan et 

al., 1993; Fergusson & Horwood, 2001; Fergusson et al., 1993). By the age of 19 years, 

between a fifth and a quarter of young people have suffered from a depressive disorder 

(Lewinsohn, 1998; Rohde et al., 2013). Depression is associated with poor academic 

performance, social dysfunction, substance abuse, and attempted and completed suicide 

(Birmaher, Ryan, Williamson, & Brent, 1996; Birmaher, Ryan, Williamson, Brent, et al., 1996; 

Brent & Birmaher, 2002; Brent et al., 1986; Fleming et al., 1993; Rao et al., 1995; Rohde et 

al., 1994). Even subthreshold depression is associated with an increased risk of later depression 

(Gonzalez-Tejera et al., 2005) substance abuse (Judd et al., 2002), suicidal behaviours 

(Fergusson et al., 2005) and mortality (Cuijpers & Smit, 2002). Depression may be comorbid 

with anxiety in 15.9%–61.9% of children identified as either anxious or depressed, and 

measures of anxiety and depression are highly correlated (Brady & Kendall, 1992). Depression 

has also been identified as occurring more commonly in children and adolescents with long-

term physical conditions, although precise data on its incidence in this population is not 

available (Dantzer et al., 2003; Pinquart & Shen, 2011b). Depressive symptoms have been 

reported in as many as 40% of children with a long-term condition and socialisation problems 

(Denny et al., 2014). Risk factors for depression in long-term conditions are thought to include 

low self-esteem and a negative attributional style (Burke & Elliott, 1999). 

Description of the intervention 

Psychological interventions are defined as any psychotherapeutic treatment (talking therapy) 

specifically designed to change cognition, behaviour, or both, with the intention of improving 

mental health outcomes (Eccleston et al., 2012). Evidence regarding interventions for 

psychological problems in children with long-term physical conditions is limited (Compas et 
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al., 2012). The majority of interventions specifically designed for children and adolescents with 

LTPC focus on compliance with medical treatment, education about the medical condition, and 

improving aspects of medical care (Fielding & Duff, 1999; Smith et al., 1986). Psychological 

issues, especially anxiety and depression, are usually addressed using standard psychological 

treatments, which may or may not have been tested in this population. Access to such therapies 

may be limited, depending upon the availability of community child and adolescent mental 

health services, paediatric consultation liaison services, and other community-based health 

services. 

eHealth is an emerging and fast-developing field of research and practice that involves the 

application of digital technologies (i.e. those delivered via digital means, such as computers 

and smart phones) to support or deliver health interventions. E-health programmes have many 

advantages: the fidelity of the intervention process is embedded in the programme, patients can 

access treatment at their convenience, and they can work at their own pace, in privacy. 

Computers may be preferable for some who are unable (e.g. those living in rural areas) or 

reluctant (e.g. many adolescents) to seek traditional face-to-face care (Fleming et al., 2015). 

eHealth interventions can take various forms, from reasonably simple, predominantly text-

based programmes (e.g. websites offering information), through multimedia and interactive 

programmes that can incorporate emails or text messages, all the way to sophisticated 

applications, such as virtual reality systems (e.g. used as a distraction to reduce pain in children) 

(Law et al., 2011). They may also include serious games (Fleming et al., 2015), and 

biofeedback programmes that use galvanic skin response and heart variability sensors, to detect 

stress-related physiological changes, e.g. used for stress management (Pop-Jordanova & 

Gucev, 2010) or relaxation training (Amon & Campbell, 2008). 

Given the greater likelihood of psychological issues in children and adolescents with LTPC, 

and the increasing availability of eHealth technology, it is pertinent to consider the value of 

eHealth-based psychological therapies and interventions in addressing these conditions, 

whether the computer programmes are of generic design or specifically designed for this 

population. A growing body of evidence suggests that computer-delivered interventions are 

feasible and potentially efficacious in delivering compliance- and treatment- related 

behavioural therapies to children and adolescents with LTPC, and their families (Stinson et al., 

2009). Furthermore, a review of 15 trials has suggested that children with chronic health 

conditions may be less likely to drop out from computerised interventions than from face-to-
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face interventions (Dunn et al., 2011). The UK’s National Institute for Health and Care 

Excellence (NICE) endorsed computerised interventions (based on CBT) as the preferred first 

line of treatment for mild to moderate depression and anxiety (National Institute for Health and 

Clinical Excellence, 2006) There is limited evidence that computerised CBT may be useful for 

treating depression in adults with LTPC (Sharp et al., 2013). Whether or not this is the same 

for children and adolescents with LTPC remains to be determined, as does the effectiveness of 

other models of computerised psychotherapy with this population. 

How the intervention might work 

The aetiologies of both anxiety and depression are complex, and include biological, 

psychological, and social factors (Cicchetti & Toth, 1998; Davidson et al., 2002; Goodyer et 

al., 2000; Lewinsohn et al., 1994; McCauley et al., 2001). Although modalities, such as 

behaviour therapies (Martell et al., 2001), third wave CBTs (Hayes et al., 2004), 

psychodynamic therapies (McQueen et al., 2008), humanistic therapies, integrative therapies 

(Mufson et al., 2004), and systemic therapies (Carr, 2006), may all be used to treat these 

conditions in face-to-face settings, we anticipate that the majority of eHealth interventions 

designed to address anxiety and depression are likely to be based upon the principles of CBT, 

and to include an element of education about the psychological problem being addressed. 

Potential mechanisms for the main categories of psychological therapies are as follows. 

Behaviour therapies aim to constructively change patients’ behaviour towards their symptoms 

using operant conditioning. Common components used to treat anxiety and depression include 

psycho-education (Guerney et al., 1971), relaxation training (Löwe et al., 2002), and 

behavioural activation (BA) (Jacobson et al., 1996; Martell et al., 2001). Biofeedback 

techniques may also be used (Schwartz & Andrasik, 2017). 

CBT helps to link thoughts, feelings, and behaviour, and target the situations or triggers that 

generate emotional responses. Cognitive appraisal of triggers and altering cognitions, in order 

to change mood and behaviour, are supported. CBT for depression is based on the cognitive 

model of depression that proposed that individuals prone to depression have cognitive 

distortions, which result in a negative view of themselves, the world, and the future (Beck, 

1976). People with pessimistic ‘attribution styles’ have a bias toward viewing negative events 

as stable and self-induced, versus positive events as transient and out of their control 

(Abramson et al., 1978). This leads to a state of ‘learned helplessness’ and hopelessness 

(Petersen et al., 1993; Seligman et al., 1979), as well as passivity, in the face of challenges 
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(McCauley et al., 2001). CBT for depression in children and adolescents involves helping the 

child to: (1) recognise and evaluate their thoughts, and identify different levels of mood in 

themselves, (2) recognise thoughts and behaviours that have contributed to this mood, (3) 

develop coping strategies to address them via effective problem-solving, and (4) evaluate 

outcomes. CBT has been shown to improve depression in children and adolescents (Harrington 

& Clark, 1998; Reinecke et al., 1998; Weisz & Kazdin, 2017), and prevent relapse (Paykel et 

al., 1999), although long-term results in trials have contradictory findings (Fonagy et al., 2005), 

CBT for anxiety is based on Beck’s cognitive model of anxiety, which proposes that fear and 

anxiety are learned responses that can be ‘unlearned’. CBT for anxiety in children and 

adolescents involves helping the child to: (1) recognise anxious feelings and bodily reactions, 

(2) clarify thoughts or cognitions in anxiety-provoking situations, (3) develop effective coping 

skills via modified self-talk, modelling, reality or in vivo exposure, role playing, and relaxation 

training, and (4) evaluate outcomes (Silverman & Kurtines, 1996). An element of treatment, 

known as systematic desensitisation, involves pairing anxiety stimuli, in vivo or by 

imagination, in a gradually-increasing hierarchy with competing relaxing stimuli, such as 

pleasant images and muscle relaxation (James et al., 2013). Recent advances have identified 

optimal methods of delivering exposure work, including deepened extinction, variability, and 

affect labelling (Craske et al., 2014). 

Third wave CBTs include acceptance and commitment therapy (ACT) (Hayes et al., 1999; 

Hayes et al., 2004), CMT, also known as compassion-focused therapy (Gilbert, 2005, 2009), 

functional analytic psychotherapy (FAP) (Kohlenberg & Tsai, 1991), metacognitive therapy 

for depression (Wells, 2009; Wells et al., 2007), and DBT (Koons et al., 2001; Linehan, 1993). 

These approaches use a combination of cognitive, behavioural, and mindfulness techniques to 

assist people to manage situations without thought suppression or experiential avoidance 

(Hofmann & Asmundson, 2008). 

Psychodynamic therapies aim to resolve internal conflicts stemming from difficulties in past 

relationships and experiences (for example, sexual abuse). Such conflicts are thought to cause 

anxiety or psychic pain, and are ‘repressed’ into the unconscious through the use of defence 

mechanisms (Bateman et al., 2000). Although some defence mechanisms are adaptive, some 

are developmentally immature, and can cause harm. Psychoanalytic (sometimes called 

psychodynamic) psychotherapy attempts to explore, through talking, playing (with younger 

children), and forming a therapeutic relationship, how earlier experiences influence and 
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perhaps seriously distort current thoughts, feelings, behaviours (actions), and relationships 

(McQueen et al., 2008).  

Humanistic therapies include grief therapy, supportive therapy, and transactional analysis. 

These therapies are based on the premise that people are ‘self-actualising’, that is, they have an 

inherent tendency to develop their potential, and they are self-aware, free to choose how they 

live, and are responsible for the choices they make (Maslow, 1970; Rogers, 1951). 

Individualised, rather than manualised or prescribed methods, are undertaken to help them 

address their situation (Cain & Seeman, 2002). 

Integrative therapies include IPT, which addresses interpersonal conflict, difficulty with role 

transitions, and experiences of loss, all of which are well-known risk factors for the 

development of depressive disorders in young people (Birmaher, Ryan, Williamson, & Brent, 

1996; Lewinsohn et al., 1994; McCauley et al., 2001). Proponents have proposed that IPT 

works by activating several interpersonal change mechanisms, including: (1) enhancing social 

support, (2) decreasing interpersonal stress, (3) facilitating emotional processing, and (4) 

improving interpersonal skills (Lipsitz & Markowitz, 2013). It has been shown to be effective 

in the treatment of teenage depression (Bolton et al., 2007; Mufson et al., 2004; Mufson et al., 

1996). 

Systemic therapies include family therapy, which is based on the premise that family members 

can influence one another’s well-being, and have a significant effect on both the development 

of symptoms, and the outcomes of interventions (Carr, 2006). There are a number of forms of 

family therapy, including structural family therapy, which centres on individual physiological 

vulnerability, dysfunctional transactional styles, and the role the sick child plays in facilitating 

conflict avoidance (Liebman et al., 1974; Minuchin et al., 1978). Systems therapy, including 

Milan and post-Milan family therapy, attempts to elicit changes in the family dynamic, by 

presenting information that encourages family members to reflect on their own behaviour 

within the family dynamic (Selvini Palazzoli et al., 1978). Strategic family therapy 

acknowledges the effect of the illness on all family members, and focuses on inducing a change 

in symptoms by highlighting paradoxical intentions of family members (Madanes, 1981). 

Attachment-based family therapy (ABFT) combines elements of attachment theory and family 

systems theory, and parents are encouraged to sensitively respond to young people. It has been 

shown to be better than waiting-list control for treating depression, and to lead to faster 

resolution of depressive symptoms, and less suicidal ideation than waiting-list control 
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(Diamond et al., 2002). ABFT has also been shown to lead to greater client and family 

satisfaction and retention when combined with CBT, than when CBT is used alone for treating 

anxiety in young people (Siqueland et al., 2005). 

Delivery of these psychological interventions via digital makes them potentially more cost-

effective and widely available. They are able to be accessed by those who may otherwise not 

engage in treatment, and mean that people can work at their own pace, access treatment as and 

when they need it, and do so in privacy. 

Why it is important to do this review 

As the field of eHealth is a relatively new one, the evidence base regarding the effectiveness 

of eHealth interventions, especially in a population, such as people with long-term conditions, 

is currently limited. This review aims to fill a gap in the literature by identifying and evaluating 

RCTs of eHealth-based interventions that directly or indirectly address anxiety or depression 

in children and adolescents with LTPC. Establishing this evidence base will inform the clinical 

use of existing effective resources, and guide the development of newer and potentially more 

cost-effective and globally dispersible forms of treatment for this growing population. 

Due to the unique qualities of eHealth interventions, and the rapidly growing nature of this new 

field of healthcare, eHealth interventions for addressing anxiety and depression in children and 

adolescents with LTPC are being considered separately from non-eHealth interventions by the 

same authors in a related review (Thabrew, Stasiak, et al., 2018b). This review also sits 

alongside a review of serious games for treating depression in children and adolescents who do 

not have a long-term condition (Fleming et al., 2015). A few existing Cochrane reviews have 

already investigated the value of psychological therapies for anxiety and depression in adults, 

children, and adolescents (Barak et al., 2008). Of the latter, one review addressed the 

prevention of depression in children and adolescents without specifically addressing those with 

long-term conditions (Hetrick et al., 2016). Two reviews addressed the treatment of depression 

(Cox et al., 2014), and anxiety (James et al., 2013), in children and adolescents, but again not 

specifically in those with long-term conditions. Two reviews have addressed psychological 

interventions for depression in adolescents who have a single condition, such as congenital 

heart disease (Lane et al., 2013), or pain (Eccleston et al., 2014), and one review has focused 

on interventions for parents, rather than for children (Eccleston et al., 2012). 
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Objectives 

To assess the effectiveness of eHealth interventions in comparison with attention placebos, 

psychological placebos, treatment as usual, waiting-list controls, or non-psychological 

treatments for treating anxiety and depression in children and adolescents with LTPC. 

Methods 

Criteria for considering studies for this review 

Types of studies 

We included all RCTs and cluster-randomised trials. We also included cross-over trials, only 

using the data from the first phase, in order to avoid carry-over effects. We excluded 

observational trials, quasi-randomised trials, and non-randomised trials. We did not exclude 

any trial on the basis of language of publication or publication status. 

Types of participants 

Age 

We included trials involving children and adolescents aged 0 to 18 years (or those that had at 

least 80% of the sample within this age range). 

Diagnosis 

We included trials whose participants had any single or mixed long-term physical condition of 

more than three-months’ duration, and measurable symptoms of anxiety, depression, or 

subthreshold depression. Symptoms of anxiety and depression were assessed using patient or 

clinician-administered validated rating (Sadock & Sadock, 2005) based on DSM-III, -IV or -5 

(American Psychiatric Association, 2013) or ICD-9 or -10 (World Health Organization, 1992) 

criteria. Formal depressive and anxiety disorders were diagnosed using structured clinical 

interviews. 

Comorbidities 

We included trials with participants with any mixed, long-term conditions, and with both 

anxiety and depression. We included trials of participants who may also have had any type of 

comorbid physical condition (e.g. asthma, diabetes, epilepsy), or another mental health 

condition (e.g. ADHD, obsessive compulsive disorder, schizophrenia). 
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Setting 

We included trials involving those treated in hospital or community settings. 

Types of interventions 

Experimental intervention 

Experimental interventions included any eHealth intervention that had measured changes in 

anxiety or depression, and that had been tested in children and adolescents with long-term 

conditions. These may have been delivered via the internet (e.g. static or interactive websites, 

automated emails, or web-based applications), mobile telephones (e.g. automated phone calls 

or short text messages), or smartphones (e.g. mobile websites or smartphone applications). 

These may have been entirely individually used (self-help) or therapist-supported, and may 

have included parental participation, but not telemental health, where psychological 

intervention was provided remotely, via telephone, chatroom, email, or videoconferencing, and 

not interventions that were designed only for parents. Eligible modalities of therapy included 

the following. 

1. CBT (Harrington & Clark, 1998; Reinecke et al., 1998; Weisz et al., 2006). 

2. Behaviour therapies (e.g. relaxation training (Löwe et al., 2002)). 

3. Third wave CBTs (e.g. ACT (Hayes et al., 1999)). 

4. Other psychologically-oriented therapies (e.g. mixed models of therapy, such as CBT 

plus relaxation training). 

Comparator intervention 

Comparator interventions included any of the following: 

1. Attention placebo (AP): a control condition in which the control group received an 

intervention that mimicked the time and attention received by the intervention group, 

but was not thought to be active. 

2. Treatment as usual (TAU): participants could receive any appropriate medical care 

during the course of the trial on a naturalistic basis, including standard psychological 

or pharmacotherapeutic care, usual care, or no treatment. 

3. Waiting list (WL): as in TAU, patients in the WL-control could receive any appropriate 

medical care during the course of the trial on a naturalistic basis. 
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4. Psychological placebo (PP): a control condition that was regarded as inactive in a trial 

by researchers, but was regarded as active by the participants. 

5. Other non-psychological therapies (e.g. pharmacotherapy for depression or anxiety). 

Main planned comparisons 

1. eHealth interventions for anxiety or depression versus any comparator 

2. eHealth interventions for anxiety or depression versus attention placebo (AP) 

3. eHealth interventions for anxiety or depression versus treatment as usual (TAU) 

4. eHealth interventions for anxiety or depression versus waiting list (WL) 

5. eHealth interventions for anxiety or depression versus psychological placebo (PP) 

6. eHealth interventions for anxiety or depression versus other non-psychological 

therapies (e.g. pharmacotherapy for depression or anxiety) 

Types of outcome measures 

We focused outcome measures on the individual child rather than the wider family. We 

evaluated the difference between the treatment group and the control group separately for 

anxiety and depression, using the following outcomes. 

Primary outcomes 

1. Treatment efficacy: we measured changes in severity of anxiety and depression 

symptoms separately, using validated scales for each of these conditions (e.g. 

Children’s Depression Inventory (CDI) for childhood depression (Kovacs et al., 1989); 

State-Trait Anxiety Inventory (STAI) for anxiety (Spielberger et al., 1983)). We 

analysed clinician-rated scales separately from those rated by the children, young 

people, parents, and others (e.g. teachers). We interpreted statistically-significant 

results by taking into account the clinical significance of each scale (using T-scores if 

these were available for all scales). 

2. Treatment acceptability: as reported by quantitative measures of treatment acceptability 

(e.g. the Treatment Evaluation Inventory-Short Form (Newton & Sturmey, 2004)), the 

number of participants who dropped out for any reason, and because of adverse events. 

Secondary outcomes 

1. Changes in caseness (remission or response): we measured these separately, using 

similar validated scales for each of the conditions. 
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2. Suicide-related behaviour: we assessed as the number of a) deaths by suicide, b) suicide 

attempts, and c) episodes of deliberate self-harm, either reported or measured, using 

validated scales (Osman et al., 2001). 

3. Improvement in quality of life: we measured using validated scales (e.g. Paediatric 

Quality of Life inventory (PedsQL (Varni et al., 2004))). 

4. Functioning, as a proxy for psychological well-being: we measured using validated 

scales (e.g. CGAS (Shaffer et al., 1983)). 

5. Status of long-term physical condition: we measured using validated scales (e.g. 

Paediatric Asthma Symptom Scale (Lara et al., 2000)). Note: As the only physical 

outcome that was available was a change in pain, we labelled the outcome ‘Pain’ in the 

analysis section. 

6. Adherence to treatment of long-term physical condition. 

7. School or college attendance (e.g. reduction in number of days missed). 

8. Economic benefits (e.g. reduction of costs of treatment, number of appointments with 

general practitioners, use of additional treatments, ability to study or work). 

Timing of outcome assessment 

We undertook clustering and comparison of outcome measures at similar time periods. The 

primary time point was short-term change (i.e. at the end of treatment). We assessed short-term 

and long-term (three months or more beyond the end of treatment) outcome measures 

separately. If multiple long-term measures had been provided, we had planned to use the one 

furthest from the intervention, as this was most relevant to understanding the enduring nature 

of the therapeutic effect. 

Hierarchy of outcome measures 

For trials presenting a range of symptom measures (e.g. multiple depression scales), we used 

the scale ranked highest according to the following five criteria: appropriateness to children 

and adolescents, reliability, construct validity, agreement with clinical interview, and track 

record in psychopharmacological research. 

For depression, we ranked them, from highest to lowest, as follows: Schedule for Affective 

Disorders and Schizophrenia for School-Age Children (Kiddie-SADS (Kaufman et al., 1997)), 

Children’s Depression Rating Scale (CDRS (Poznanski et al., 1985)), Bellevue Index of 

Depression (BID (Petti, 1978)), Children’s Depression Inventory (CDI (Kovacs, 1985)), 
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Hamilton Depression Rating Scale (HAM-D (Hamilton, 1967)), Depressive Adjective 

Checklist (DACL (Lubin, 1965)), then others (Hazell et al., 2002). 

For anxiety, we ranked them, from highest to lowest, as follows: Anxiety Disorder Interview 

Schedule (ADIS (Silverman & Nelles, 1988)), Multidimensional Anxiety Scale for Children 

(MASC (March et al., 1997)), Paediatric Anxiety Rating Scale (PARS (PARS, 2002)), Social 

Phobia and Anxiety Inventory for Children (SPAI-C (Beidel et al., 2000)), Social Anxiety Scale 

for Children-Revised (SASC-R (La Greca et al., 1988)), Fear Survey Schedule for Children-

Revised (FSSC (Ollendick, 1983)), Revised Children’s Manifest Anxiety Scale (RCMAS 

(Reynolds & Richmond, 1978)), State-Trait Anxiety Inventory for Children (STAI-C 

(Spielberger et al., 1983)), Screen for Child Anxiety-Related Emotional Disorders (SCARED 

(Birmaher et al., 1999)), Hamilton Anxiety Rating Scale (HARS (Maier et al., 1988)), then 

others (based on Myers and Winters (2002)). 

Search methods for identification of studies 

Cochrane Common Mental Disorders Controlled Trials Register (CCMD-CTR) 

The Cochrane Common Mental Disorders Group maintained a specialised register of RCTs, 

the CCMDCTR (to June 2016). This register contains over 40000 reference records (reports of 

RCTs) for anxiety disorders, depression, bipolar disorder, eating disorders, self-harm, and other 

mental disorders within the scope of the Cochrane Common Mental Disorders Group 

(CCMDG). The CCMD-CTR is a partially trials-based register with more than 50% of 

reference records tagged to approximately 12500 individually PICO-coded trial records. 

Reports of trials that are included in the register were collated from (weekly) generic searches 

of MEDLINE (from 1950), Embase (from 1974), and PsycINFO (from 1967), quarterly 

searches of the Cochrane Central Register of Controlled Trials (CENTRAL), and review-

specific searches of additional databases. Reports of trials were also sourced from international 

trial registries, drug companies, the handsearching of key journals, conference proceedings, 

and other (non-Cochrane) systematic reviews and meta-analyses. Details of CCMDG’s core 

search strategies used to identify RCTs, can be found on the group’s website. As example of 

the core MEDLINE search can be found in the Appendix of the published review.  

The register fell out of date with the Editorial Group’s move from Bristol to York in the summer 

of 2016. 

The CCMDCTR was current to 16 May 2016 when we last ran the search. 

http://cmd.cochrane.org/search-strategies-identification-studies
http://cmd.cochrane.org/search-strategies-identification-studies
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Electronic searches 

Searches for this review have been through a number of iterations. The Group’s Information 

Specialist initially ran a broad search of the Cochrane Common Mental Disorders Controlled 

Trials Register (CCMDCTR), using the following terms (16 May 2016). The search of the 

CCMDCTR was not repeated in August 2017 as the register was out-of-date at this time. 

CCMDCTR-Studies register 

Condition=(anxiety or depressi* or mood or mutism or neuroses or neurotic or “obsessive 

compulsive” or panic or *phobi* or psychoneuroses or “stress disorder*” or “psychological 

stress” or “school refusal”)  

and Comorbidity=not empty  

and Age Group=(child or adolescent) 

We screened these records for eHealth-based interventions in this population. 

CCMDCTR-References register 

The information specialist searched the references register, using a more sensitive set of terms, 

to find additional untagged and uncoded reports of RCTs (see Appendix of the published 

review). 

The CCMD’s information specialist conducted complementary searches on the following 

bibliographic databases, using relevant subject headings (controlled vocabularies) and search 

syntax, appropriate to each resource. 

• The Cochrane Central Register of Controlled Trials (CENTRAL) via the Cochrane 

Register of Studies Online (CRSO; searched 9 June 2016 and 18 August 2017 (see 

Appendix of the published review)). 

• Other Cochrane Library databases (CDSR, DARE, HTA; searched 9 June 2016 and 18 

August 2017) 

In August 2017, the information specialist ran a search of CENTRAL (2017, Issue 8), and a 

cross-search of Ovid MEDLINE, Embase and PsycINFO (searched 18 August 2017 (see 

Appendix of the published review)). 
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We searched the following resources: 

• Web of Science Core Collection (Science, Social Science and Conference Proceeding 

indices SCI, SSCI, CPCI-S, CPCI-SSH; searched 18 August 2016 and 31 August 2017) 

(employing the previous strategy, but amending NEXT to NEAR/x and adding an RCT 

filter (random* OR “cross over” OR crossover or trial OR trials). 

• International trial registries via the World Health Organization’s trials portal (ICTRP) 

and ClinicalTrials.gov pm 27 May 2016 and 29 August 2018 to identify unpublished or 

ongoing trials. 

We did not apply any restrictions on date, language or publication status to the searches. 

Searching other resources 

Handsearching 

We handsearched relevant conference proceedings (those titles not already indexed in Embase 

or PsycINFO, or already handsearched for CENTRAL) as follows: 

• Annual Meeting of the American Academy of Child and Adolescent Psychiatry 

(AACAP; searched from 2000 onwards); and 

• International Conference of the European Federation for Medical Informatics (MIE; 

searched via Studies in Health Technology and Informatics journal). 

Reference lists 

We checked the reference lists of all included trials and relevant systematic reviews to identify 

additional trials, missed from the original electronic searches (for example, unpublished or in-

press citations). 

Grey literature 

We searched sources of grey literature via the following websites: Open Grey and the National 

Guidelines Clearing House www.guideline.gov. 

Correspondence 

We contacted authors of included trials, and subject experts for information on unpublished or 

ongoing trials. 

http://apps.who.int/trialsearch/
http://www.clinicaltrials.gov/
http://www.opengrey.eu/
http://www.guideline.gov/
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Data collection and analysis 

Selection of studies 

Two authors (HT and SW), in conjunction with the CCMDG editorial office, conducted the 

searches. Two authors (HT and JH) independently screened the titles and abstracts of the 

records identified. They discarded trials that obviously did not fulfil inclusion criteria at this 

stage of the screening process. We retrieved the full texts of eligible or potentially-eligible trials 

for independent full-text inspection by two authors (HT and JH). We resolved any 

discrepancies by discussion, or by involving a third author (KS) as necessary. We listed the 

reasons for exclusion in the characteristics of excluded trials table. We kept notes that described 

the selection process in enough detail to complete a PRISMA flow diagram (Figure 14). 
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Figure 14. Study flow diagram 
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Data extraction and management 

Two authors (HT and KS) independently extracted data on trial characteristics, methodology, 

participant characteristics, intervention characteristics, outcome measures, and outcome data, 

using Covidence® software. We contacted authors to obtain additional information when 

required. After agreement, one author (HT) transferred data into RevMan 5.3 for analysis 

(Nordic Cochrane Centre, 2014). We used the format that would allow us to include the 

maximum numbers of trials (events and total number of patients for each group; mean, SDs, 

and number of patients included in each group; or generic inverse variance if necessary). We 

resolved disagreements by discussion, or with the help of the third author (SH). 

Assessment of risk of bias in included studies 

We assessed risk of bias for each included trial, using Cochrane’s ’Risk of bias’ tool (Higgins 

& Green, 2011). We considered the following sources of bias: 

1. Sequence generation: was the allocation sequence adequately generated? 

2. Allocation concealment: was allocation adequately concealed? 

3. Blinding of participants and care providers for each main outcome or class of outcomes: 

was knowledge of the allocated treatment adequately prevented during the trial? 

4. Blinding of outcome assessors for each main outcome or class of outcomes: was 

knowledge of the allocated treatment adequately prevented during the trial? 

5. Incomplete outcome data for each main outcome or class of outcomes: did more than 

10% of participants withdraw and were incomplete outcome data adequately addressed? 

This figure was used in a previous review of the prevention of depression in children 

and adolescents (Hetrick et al., 2016). 

6. Selective outcome reporting: are reports of the trial free of any suggestion of selective 

outcome reporting? 

7. Other sources of bias: was the trial apparently free of other problems that could put it at 

high risk of bias? Additional items included here were therapist qualifications, treatment 

fidelity, and researcher allegiance or conflict of interest. 

A description of what was reported to have happened in each trial was independently extracted 

by two authors (HT and KS), and a judgement on the risk of bias was made for each source, 

based on the following three categories. 
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• Low risk of bias 

• Unclear risk of bias 

• High risk of bias 

Any disagreement was resolved by discussion, or with the help of the third author (SH). For 

cluster-randomised trials, we had planned to assess risk of bias by considering recruitment bias, 

baseline imbalance, loss of cluster, incorrect analysis, and comparability with individual 

randomised trials, in addition to the typical sources. The level of risk of bias was noted in both 

the body of the review and the summary of findings table. 

Measures of treatment effect 

We used OR to compare dichotomous data and standardised mean differences (SMD) to analyse 

continuous data when different scales were used across studies to measure an outcome, and 

mean difference when the same scale was used across studies or when there was only one study 

included in a meta-analysis. We considered SMD effect sizes of 0.2 to be small, 0.5 to be 

medium, and ≥ 0.8 to be large (Pace, 2011). We used a 95% confidence interval. When an effect 

was discovered, we had planned to calculate a number needed to treat for an additional 

beneficial outcome (NNTB) for the primary outcome from the OR, as this value was less likely 

to be affected by the side (benefit or harm) to which the data were entered (Cates, n.d.; Cates, 

2002; Deeks). 

We undertook meta-analyses only where this was meaningful, i.e. if the treatments, participants, 

and the underlying clinical question were similar enough for pooling to make sense. We 

narratively described skewed data reported as medians and interquartile ranges. Where multiple 

trial arms were reported in a single trial, we included only the relevant arms. 

We combined all types of eHealth interventions in the main analyses, and where data allowed, 

had planned to conduct subgroup analyses to investigate any differences between them. 

Unit of analysis issues 

Cluster-randomised trials 

We had planned to include and analyse cluster-randomised trials, as long as proper adjustment 

for the intra-cluster correlation could be undertaken, as described in the Cochrane Handbook 

for Systematic Reviews of Interventions (Higgins & Green, 2011). 
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Cross-over trials 

Due to the risk of carry-over effects in cross-over trials, we had planned to only analyse data 

from the first phase of the trial. 

Studies with multiple treatment groups 

Where trials had additional arms that were not eHealth interventions, we only included the data 

relating to the therapy and one control arm in the review. If a trial had more than two arms that 

met the inclusion criteria, for example two eHealth interventions and a control arm, we split 

data from the control arm equally to produce two (or more) pairwise comparisons. 

Dealing with missing data 

We contacted the authors for apparently missing data. We used intention-to-treat (ITT) analysis 

where this was reported, and mentioned in the ‘Risk of bias’ table whether or not ITT analysis 

was done. For continuous data, we used last observation carried forward (LOCF). If necessary, 

we had planned to conduct a sensitivity analysis to ascertain the effect of multiple missing data 

management techniques. Where trials did not report the SDs of continuous measure scores and 

the original authors were unable to provide them, we calculated the SD from the standard error 

(SE) or p-values (Altman & Bland, 1996), or from CI, T values, or p-values, as described in 

Section 7.7.3 of the Cochrane Handbook for Systematic Reviews of Interventions (Higgins & 

Green, 2011). If this was not possible, we used the baseline SD. If means were based on imputed 

data and were all that was available, we used N-dropout. 

Assessment of heterogeneity 

Before pooling results and carrying out any meta-analysis, we considered clinical heterogeneity 

and the role of subgroup analyses to address it. We quantified statistical heterogeneity using the 

I2 statistic, with data entered in the way (benefit or harm) that yielded the lowest amount. The 

amount, depending on the value obtained for the I2 statistic (Higgins et al., 2003), was qualified 

as: 

• might not be important (0–40%); 

• may represent moderate heterogeneity (30%–60%); 

• may represent substantial heterogeneity (50%–90%); and 

• may represent considerable heterogeneity (75%–100%). 
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We took into account: (i) magnitude and direction of effects and (ii) strength of evidence for 

heterogeneity (e.g. the p-value from the chi-squared test, or a confidence interval (CI) for I2). 

All heterogeneity was explored, but comparisons with moderate and higher heterogeneity (I2 

statistic > 30%) was further explored using one of the following methods: Egger’s regression 

intercept to assess the possibility of a small trial effect (Rucker et al., 2011); visual forest plot 

inspection (with trials placed in order according to a specific moderator or subgroup 

(categorical moderators), or meta-regressions (continuous moderators)). 

Assessment of reporting biases 

If more than 10 trials were included, we had planned to enter their data into a funnel plot (trial 

effect versus trial size) in order to evaluate overt publication bias. A symmetrical funnel plot is 

likely to indicate low publication bias while an asymmetric funnel plot is likely to indicate 

likely publication bias. The number of trials required to reduce the p-value of a statistically 

significant finding to 0.05 (not statistically significant) is also used to evaluate the robustness 

of the findings. A high classical fail-safe number indicates that the conclusions are unlikely to 

be reversed by new trials, while a low classical fail-safe number indicates that they may be 

more likely to be reversed in the future. Finally, we had planned to use Duval and Tweedie’s 

trim and fill analysis to estimate what the effect size (OR, risk ratio, etc.) would be if there was 

no publication bias (Duval & Tweedie, 2000). 

Data synthesis 

When available and sufficiently clinically and statistically homogenous, we combined data 

from included trials in meta-analyses using the random treatment effects given the expected 

clinical diversity in the interventions being delivered across various conditions. For consistency 

we used the random-effects model even when only one trial was included in a meta-analysis; it 

is also the case that the fixed-effects and random-effects models give the same result when there 

is only one trial. We presented the characteristics of included and excluded trials in tables. We 

presented the ‘Risk of bias’ assessment in a ‘Risk of bias’ graph. As we were anticipating 

heterogeneity of data, we had planned to analyse the data in RevMan 5.3 using a random-effects 

model. We presented results for each comparison as forest plots, when appropriate. We 

provided narrative summaries for comparisons with fewer than two available trials, and those 

with a moderate or high level of statistical heterogeneity, following heterogeneity exploration. 
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Subgroup analysis and investigation of heterogeneity 

For each condition (anxiety or depression), in order to better understand the factors that 

contributed to an effective intervention, we performed these subgroup analyses for the primary 

outcomes when there were sufficient trials. 

1. Type of experimental therapy (e.g. CBT, other therapy). This was undertaken because 

different types of therapies are known to have varied underlying theoretical bases and 

often result in different effect sizes (e.g. (Watanabe et al., 2007)). 

2. Type of control therapy (e.g. active comparators (such as attention placebo, 

psychological placebo, and other NPT) and non-active comparators (such as treatment 

as usual and waiting list)) as defined by previous researchers (Weisz et al., 2006). 

Control intervention type has been shown to influence effect sizes (e.g. (Furukawa et 

al., 2014)). 

3. Modality of delivery (e.g. individual, group). Different modalities of therapy have been 

shown to result in different effect sizes during the treatment of a range of conditions 

(Wierzbicki & Bartlett, 1987). 

4. Dose of treatment (number of completed sessions). Although different therapies will 

have different total durations, it was of interest to identify therapies that most efficiently 

resulted in symptomatic improvement. 

5. Therapist assistance. There is some evidence that adherence and outcome may be 

influenced by therapist assistance (Andersson, 2009). 

6. Form of measurement (e.g. self-rated, parent-rated, clinician-rated). Different types of 

rating scales have been shown to contribute differently to the prediction of outcomes 

(Uher et al., 2012). 

7. Type of LTPC (e.g. asthma, diabetes). This was undertaken to identify whether these 

therapies were more or less effective for children (0–12 years old) and young people 

(13–18 years old) with different types of physical illness, and in order to make 

recommendations regarding the targeted use of these therapies. 

8. Category of depressive symptoms. There was a possibility that sub-threshold and 

threshold depressive symptoms may respond differently to therapies (Costello & 

Shugart, 1992). 

9. Target of intervention. Interventions targeted at children or adolescents may be 

differently effective to those targeted at families (Aydin, 2014). 

10. Participant factors (e.g. sex, age). Younger and older people have been shown to have 

different effect sizes following similar therapies, so results were analysed according to 
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four clinically-relevant subgroups of age (0–8, 9–12, 13–15, and 16–18 years old) 

(Bennett et al., 2013). 

The feasibility of undertaking these analyses depended upon the number, quality, and 

heterogeneity of included trials. 

Sensitivity analysis 

In order to test the robustness of decisions made during the review process, sensitivity analyses 

were planned for the primary outcomes only, based on: 

1. allocation concealment; 

2. dropout rate; and 

3. blinding of outcome assessors. 

We had planned to run three separate sensitivity analyses: one where we removed those trials 

at high or unclear risk of bias for allocation concealment; one where we removed those trials at 

high or unclear risk of bias for outcome assessor blinding; and one where we removed those 

trials at high or unclear risk of bias for missing data. We also had planned to run a sensitivity 

analysis in which we removed those trials where more than 20% of participants did not 

complete the post-intervention outcome assessment. The first two have been shown to have the 

largest impact on treatment effect (Schulz et al., 1995). 

Summary of findings table 

We constructed a summary of findings table for each comparison between eHealth and any 

comparator with regard to the following outcomes. 

1. Change in severity of anxiety symptoms post-intervention 

2. Change in severity of depressive symptoms post-intervention 

3. Change in quality of life measures post-intervention 

4. Change in functioning measures post-intervention 

5. Change in status of long-term physical condition post-intervention 

In the summary of findings tables, we used the principles of the GRADE approach to assess the 

extent to which there could be confidence that the obtained effect estimate reflected the true 

underlying effect (Guyatt et al., 1998). The quality of a body of evidence was judged on the 

basis of the included trials’ risks of bias, the directness of the evidence, unexplained 

heterogeneity, imprecision, and the risk of publication bias. A criterion of <400 participants for 
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imprecision was used based on Consumer and Communication Cochrane Review Group (Ryan 

& Hill, 2016). We used the average rate in all the arms of included trials as the ’assumed risk’ 

for each outcome. As we were not aiming to target any particularly high- or low-risk 

populations, all the tables were for medium-risk populations. We used GRADEpro GDT to 

develop the summary of findings table (Evidence Prime, 2015). 

Results 

Description of studies 

Results of the search 

We found 2009 citations using the search strategy run between May and August 2016, from 

which we identified 30 abstracts as potentially relevant. The authors of six trials were contacted 

for additional information (Aubin et al., 2014; Blackwell et al., 2012; Cheng et al., 2013; Clarke 

et al., 2015; Ketchen et al., 2018; Quittner et al., 2013). One author reported that their trial had 

been prematurely discontinued due to lack of funding (Quittner et al., 2013). The ANZCTR 

record of Clarke et al. (2015) showed that the trial had been discontinued for unspecified 

reasons, and we received no reply from the other four authors. Following review of the full-text 

articles, 25 trials were excluded, and five trials were included in the review, each of which 

contributed data to at least one analysis (Law et al., 2015; Newcombe et al., 2012; Palermo et 

al., 2016; Trautmann & Kroner-Herwig, 2010). 

CCMD’s information specialist ran an update search on 18 August 2017, and retrieved 900 

further records (after de-duplication). We screened these and identified no new studies. An 

updated search of other databases yielded two new study reports, one was excluded (Starbright 

programme) and the other was an additional reference to a study already listed as ongoing (see 

Figure 14 for further details). 

Included studies 

Five trials were included in this review, with characteristics as follows (see also characteristics 

of included studies). 

Design 

All five included trials were RCTs, undertaken between 1997 and 2016. One trial had multiple 

treatment groups (Trautmann & Kroner-Herwig, 2010). We did not identify any suitable 

cluster-randomised or cross-over trials. 
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Sample sizes 

Sample sizes ranged from 42 (Newcombe et al., 2012), to 273 (Palermo et al., 2016). 

Settings 

Three of the included trials were conducted in the USA (Law et al., 2015; Palermo et al., 2016; 

Palermo et al., 2009), one was undertaken in Australia (Newcombe et al., 2012), and one in 

Germany (Trautmann & Kroner-Herwig, 2010). Apart from one trial in which a community 

sample was recruited by advertisements, trials were usually undertaken with outpatients in 

community clinic settings (Trautmann & Kroner-Herwig, 2010). These included a neurology 

clinic (Law et al., 2015), a respiratory clinic (Newcombe et al., 2012) and one or more pain 

clinics (Palermo et al., 2016; Palermo et al., 2009). No trials were conducted in inpatient or 

other settings. 

Participants 

Participants were aged between 10–18 years. Age ranges in individual trials were as follows: 

11–17 years, mean 14.5 years (Law et al., 2015); 10–17 years, mean 13.5 years (Newcombe et 

al., 2012); 11–17 years, mean 14.8 years (Palermo et al., 2009); 11–17 years, mean 14.7 years 

(Palermo et al., 2016); and 10–18 years, mean 12.7 years (Trautmann & Kroner-Herwig, 2010). 

Between 15% and 50% of participants were male. The proportion of males in individual trials 

was as follows: 15% (Law et al., 2015); 50% (Newcombe et al., 2012); 30% (Palermo et al., 

2009); 25% (Palermo et al., 2016); 45% (Trautmann & Kroner-Herwig, 2010). The ethnicity of 

participants varied between trials. Individual trial demographics were as follows: 92% White, 

3% Black, 5% Asian, 8% multi-racial (Law et al., 2015); 100% White (Newcombe et al., 2012); 

90% Caucasian (Palermo et al., 2009); 85% Anglo-American, 5% African-American, 1% 

Hispanic, 6% Other, 2% missing (Palermo et al., 2016); and unspecified (Trautmann & Kroner-

Herwig, 2010). All participants had a long-term physical condition and symptoms of either 

anxiety or depression, but none had formal diagnoses of anxiety or depressive disorders. 

Baseline levels of anxiety were rated as subthreshold in Law et al. (2015), and mild in Palermo 

et al. (2016). Baseline levels of depression were as subthreshold in four trials, and mild in 

Palermo et al. (2016). 

The main type of LTPC targeted by identified interventions were pain-related disorders. These 

included: migraine, tension headache, other headache (Law et al., 2015); chronic idiopathic 

pain (Palermo et al., 2009); headache, abdominal pain, musculoskeletal pain, other pain 

(Palermo et al., 2016); and migraine and tension headache (Trautmann & Kroner-Herwig, 
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2010). Only Newcombe et al. (2012) targeted asthma, cystic fibrosis, and other respiratory 

illness. Three out of five trials that identified severity of LTPC rated participants as having a 

mild to moderate level of symptoms. These included having headaches for 6 out of 10 days and 

a pain intensity of 4.5 out of 10 (Law et al., 2015); a Forced Expiratory Volume in 1 second 

(FEV1) of around 75% (Newcombe et al., 2012); and having headaches for 10.7 days a month 

and a pain intensity rating of 5.2 out of 10 (Trautmann & Kroner-Herwig, 2010). Two trials did 

not report the severity of participants’ LTPC (Palermo et al., 2016; Palermo et al., 2009). In 

three of the five included trials, people with medical comorbid conditions were excluded. In 

Law et al. (2015), young people with developmental disabilities were also excluded and in 

Palermo et al. (2016), young people with psychiatric conditions were also excluded. Two 

authors made no mention of the inclusion or exclusion of young people with comorbid medical 

or psychological conditions (Newcombe et al., 2012; Trautmann & Kroner-Herwig, 2010). 

Inclusion criteria varied considerably between trials, partly due to the heterogeneity of LTPC 

(see characteristics of included studies for details of individual trials). Exclusion criteria were 

more consistent, and included the lack of internet access (Law et al., 2015), difficulties with 

language (Law et al., 2015; Newcombe et al., 2012; Palermo et al., 2016; Palermo et al., 2009), 

the inability to use a computer (Newcombe et al., 2012; Palermo et al., 2016), not residing at 

home (Palermo et al., 2016), previous or current use of psychotherapy, especially CBT 

(Palermo et al., 2009; Trautmann & Kroner-Herwig, 2010), and recently starting prophylactic 

medication for headache (Trautmann & Kroner-Herwig, 2010). Two trials excluded people with 

serious psychiatric symptoms, but not symptoms of anxiety or depression (Newcombe et al., 

2012; Palermo et al., 2016). Three trials reported there were no pre-treatment differences 

between groups (Law et al., 2015; Newcombe et al., 2012; Trautmann & Kroner-Herwig, 2010). 

Palermo et al. (2009) reported that their intervention group was slightly, and non-significantly, 

younger than their control group, while Palermo et al. (2016) identified that their intervention 

group was more likely to be Anglo-American than their control group. 

Interventions 

Three of the included trials evaluated the same intervention, namely Web-MAP, a web-based 

intervention for managing chronic pain (Law et al., 2015; Palermo et al., 2016; Palermo et al., 

2009). The other two trials evaluated an online intervention (Breathe Easier Online) for 

improving respiratory function (Newcombe et al., 2012),  and an online form of multimodal 

CBT training for reducing headache (Trautmann & Kroner-Herwig, 2010). All of these 

interventions were delivered online, and Trautmann and Kroner-Herwig (2010) also included a 
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set of relaxation exercises on a computer disc (CD). Two of the three interventions (Web-MAP 

and multimodal CBT training) used CBT as their therapeutic modality. Components of these 

interventions included education about pain, recognition of stress and negative emotions, deep 

breathing and relaxation, the implementation of coping skills at school, the development of 

cognitive skills (e.g. reducing negative thoughts), education about sleep hygiene and lifestyle, 

activity pacing and scheduling, and relapse prevention. The third intervention (Breathe Easier 

Online) was based on problem-solving therapy. All were adapted from existing face-to-face 

individual or group therapies, and were delivered using a manualised format. None of the 

interventions used biofeedback. 

One of the interventions (Web-MAP) included modules for both children and parents, while 

the other two (Breathe Easier Online and multimodal CBT training) only included modules for 

children. The duration of interventions was relatively similar. Web-MAP included eight child 

modules (of 30 minutes each) and eight parent modules (of 30 minutes each) to be completed 

over an eight-week period; Breathe Easier Online included six child modules (of one hour each) 

to be completed over a nine-week period; and multimodal CBT training included six child 

modules (of one hour each) to be completed over an eight-week period. All interventions 

included some form of homework, usually behavioural assignments, although these were more 

clearly quantified in trials of Web-MAP (six assignments) than those of the other two 

interventions. Web-MAP included up to one hour of online coaching (review of assignments 

and asynchronous feedback) by a post-doctoral fellow or trained therapist. Breathe Easier 

Online included ‘minimal’ therapist support (an unquantified amount of troubleshooting and 

review of assignments). Multimodal CBT training included up to an hour of therapist support 

(review of assignments and two booster contacts at week four and week eight). 

Two trials used attention placebo control conditions. Palermo et al. (2016) used an internet 

education programme about chronic pain, with an unspecified number of modules over the same 

duration as the primary intervention. Trautmann and Kroner-Herwig (2010) had two control 

arms: i) applied relaxation via CD with differential, cue-controlled, and full relaxation 

procedures delivered in modules over six weeks, with homework exercises and weekly email 

contact by a therapist; and ii) an educational intervention involving an hour-long online 

education about chronic headache, and weekly follow-up email contact by a therapist to check 

on the maintenance of a headache diary. The educational intervention arm was deemed a more 

suitable comparator during data analysis, as it included an online component. Two of the trials 

used treatment as usual as a control intervention. In Law et al. (2015), treatment as usual 
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included a variable number of sessions of psychological therapy (including CBT for pain) or 

physiotherapy, with or without medication, over the same duration as the primary intervention. 

In Palermo et al. (2009), treatment as usual included any kind of psychological therapy or 

waiting list, over the same duration as the primary intervention. Newcombe et al. (2012) used 

a waiting list control. No trials used psychological placebo or NPT as control conditions. 

Adjunctive treatments were allowed alongside the primary intervention in two trials. Law et al. 

(2015) allowed medication, psychological therapy (including CBT for pain) and physiotherapy. 

Palermo et al. (2009) allowed the use of medication and physiotherapy. The use of adjunctive 

treatment was not described by the other three trials (Newcombe et al., 2012; Palermo et al., 

2016; Trautmann & Kroner-Herwig, 2010). 

Primary outcomes 

Treatment efficacy was evaluated using validated scales that measured changes in the severity 

of symptoms of either anxiety or depression. A greater number of trials measured changes in 

depression symptoms than changes in anxiety symptoms. Changes in the severity of anxiety 

symptoms were measured using the Revised Children’s Manifest Anxiety Scale (RCMAS 2) in 

Law et al. (2015), and the pain-specific anxiety subscale of the Bath Adolescent Pain 

Questionnaire in Palermo et al. (2016). Changes in the severity of depression symptoms were 

measured using the Childhood Depression Inventory in Trautmann and Kroner-Herwig (2010) 

and Law et al. (2015), the Centre for Epidemiological trials Depression scale for children (CES-

DC) in Newcombe et al. (2012), the depression subscale of the Revised Child Anxiety and 

Depression Scale in Palermo et al. (2009), and the depression-specific subscale of the Bath 

Adolescent Pain Questionnaire in Palermo et al. (2016). 

Treatment acceptability was quantitatively evaluated using validated scales in four trials. These 

included the Intervention Satisfaction Scale (ISS) in Newcombe et al. (2012), the Treatment 

Evaluation Inventory – Short Form (TEI-SF) in Palermo et al. (2009) and Palermo et al. (2016), 

and the Patient Therapist Alliance in Trautmann and Kroner-Herwig (2010). In addition to these 

measures, we assessed treatment acceptability based on the number of dropouts and adverse 

outcomes. 

Secondary outcomes 

Changes in ‘caseness’ (remission or response) of anxiety or depression were not reported by 

any of the included trials, neither was suicide-related behaviour, defined as the number of: a) 

deaths by suicide, b) suicide attempts, and c) episodes of deliberate self-harm, either reported, 
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or measured using validated scales (Osman et al., 2001). Only Trautmann and Kroner-Herwig 

(2010) measured improvement in quality of life following intervention, using the KINDL-R, a 

German scale that included six dimensions of the Health-Related Quality of Life Scale. 

Functioning, as a proxy for psychological well-being, was measured using the Child activity 

Limitations Interview in three trials (Law et al., 2015; Palermo et al., 2016; Palermo et al., 

2009), and the Social Problem-Solving Inventory – Revised (Short Form) in one trial 

(Newcombe et al., 2012). Status of the long-term physical condition was assessed in Newcombe 

et al. (2012) with the Forced Expiratory Volume in 1 second (FEV1); in Palermo et al. (2009) 

and Palermo et al. (2016) with an 11-point pain intensity scale; and in Trautmann and Kroner-

Herwig (2010), using the frequency of headaches per week recorded in a diary. Adherence to 

the treatment of the long-term physical condition was not assessed by any of the trials, neither 

was school or college attendance (e.g. reduction in number of days missed), or economic 

benefits (e.g. reduction of costs of treatment, number of appointments with general 

practitioners, use of additional treatments, ability to trial or work). 

Excluded studies 

We excluded 25 trials from this review. Seven were excluded as neither changes in anxiety nor 

changes in depression were measured during these trials (Abdel-Salam et al., 2015; Berndt et 

al., 2014; Fernandes et al., 2015; Hanberger et al., 2013; Newton & Ashley, 2013; Nijhof et al., 

2011; Stinson et al., 2010). Eight were excluded as they were identified as not being RCTs, 

cluster-RCTs, or cross-over trials (Blocher et al., 2013; Holden et al., 2002; Ketchen et al., 

2018; Li et al., 2011; Reigada et al., 2013; Seitz et al., 2014; Tung et al., 2015). Seven were 

excluded as they did not include an eHealth intervention arm  (Alemi et al., 2014; Kotses et al., 

1991; Liu & Feekery, 2001; Piaserico et al., 2016; Sansom-Daly et al., 2012; Yetwin et al., 

2012; Zinchenko et al., 2014). Two trials were excluded as they were not undertaken with 

children with LTPC (O'Hea et al., 2013; Pham et al., 2016). One was excluded as it was not an 

individual trial report (systematic review) (Miller et al., 2012). 

Ongoing studies 

Searches to August 2017 identified a total of five ongoing studies. Three trials were reported as 

ongoing during our original search in July 2016. These included a trial of iACT, an interactive 

mHealth monitoring system to enhance psychotherapy for adolescents with sickle cell disease 

(Cheng et al., 2013), a pilot randomised trial of a cognitive behavioural treatment for insomnia 

and depression in adolescents (Clarke et al., 2015), and a trial of U-care, an internet-based self-

help programme of psychosocial support and psychological treatment (Mattsson et al., 2013). 
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Although an ANZCTR report stated that one trial had been stopped early, no reply was received 

from the author when we contacted them for confirmation (Clarke et al., 2015). Two further 

study protocols were identified during an update of the search in August 2017. These were 

protocols for a trial of web-based CBT for anxiety and depression in youth with chronic illness 

(Benson, 2015) and for a randomised controlled trial of eHealth mindfulness-based intervention 

versus in-person mindfulness for adolescents with chronic illness (Kaufman, 2017). For further 

details, please see the characteristics of ongoing studies table in the Appendix of the published 

review. 

Studies awaiting classification 

Five studies classed as awaiting classification, as only an abstract with insufficient data was 

available, despite contacting the authors multiple times (Aubin et al., 2014; Blackwell et al., 

2012; Quittner et al., 2013; Sansom‐Daly et al., 2014; Sansom‐Daly et al., 2015). For further 

details, please see the characteristics of studies awaiting classification table in the Appendix of 

the published review. 

Risk of bias in included studies 

For details of the risk of bias judgements for each trial using Cochrane criteria, see 

characteristics of included studies. We have presented a graphical representation of the overall 

risk of bias in included trials in Figure 15 and Figure 16. 
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Figure 15. Risk of bias summary: Review authors’ judgements about each risk of bias item for 

each included study 

 

Figure 16. Risk of bias graph: Review authors’ judgements about each risk of bias item 

presented as percentages across all included studies 
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Allocation 

Random sequence generation 

The risk of bias for random sequence generation was considered low in all trials, as online 

number generation was used, and in most cases (apart from Newcombe et al. (2012)), this was 

associated with block randomisation. 

Allocation concealment 

The risk of bias for allocation concealment was considered low in three of the five trials. In 

these trials, participants had been allocated by one of the following methods: a 1:1 ratio via 

password-protected spreadsheet accessible only to research coordinator (Law et al., 2015); 

group assignment via identity numbers in sealed envelopes that were only opened by the 

research coordinator at the end of the trial (Palermo et al., 2009); and pre-programmed 

assignment within the Web-MAP intervention (Palermo et al., 2016). In the other two trials, 

risk of bias for allocation concealment was rated as unclear because the method used was not 

adequately described (Newcombe et al., 2012; Trautmann & Kroner-Herwig, 2010). 

Blinding 

Participants and personnel 

The risk of bias for blinding of participants and research assistants was rated as unclear or high 

in all trials. In three trials, these individuals were reportedly not blinded, due to the nature of 

the intervention (Law et al., 2015; Palermo et al., 2016; Palermo et al., 2009). In the other two 

trials, blinding was not clearly described (Newcombe et al., 2012; Trautmann & Kroner-

Herwig, 2010). 

Outcome assessors 

The risk of bias for blinding of outcome assessors was rated as unclear in all trials. Outcome 

measurement was completed online by the participants in two (Law et al., 2015; Palermo et al., 

2016), and blinding was not described in three (Newcombe et al., 2012; Palermo et al., 2009; 

Trautmann & Kroner-Herwig, 2010). 

Incomplete outcome data 

The risk of bias for incomplete outcome data was rated as low in two trials, as the dropout rates 

were relatively low and reasons for attrition and exclusion were adequately reported 

(Newcombe et al., 2012; Palermo et al., 2016). We rated three trials as having a high risk of 
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bias for incomplete outcome data because inadequate methods were used for ITT analysis (Law 

et al., 2015; Palermo et al., 2009), or because more than 10% of post-intervention data was not 

collected (Law et al., 2015; Trautmann & Kroner-Herwig, 2010). 

Selective reporting 

Only one trial had a full trial protocol that was consistent with the trial report (Palermo et al., 

2016). As none of the other trials had a published trial protocol, these were judged to be of 

unclear risk of bias. 

Other potential sources of bias 

All three interventions tested during the five included trials were conducted by developers of 

those interventions, so trials were considered at high risk of bias in this regard. 

Effects of interventions 

See: Summary of findings for the main comparison eHealth interventions compared to any 

comparator for anxiety and depression in children and adolescents with LTPC. 

Data were only available for some of the primary and secondary outcomes that we had planned 

to assess. Therefore, we provided a narrative analysis for all outcomes, and a meta-analysis for 

selected outcomes. Pain was the only type of symptom for the LTPC for which meta-analysable 

data were available, so this outcome was labelled ‘Pain’ in relevant tables. As trials reported 

pre-intervention and post-intervention scores using different scales for almost all outcomes, 

standardised mean differences (SMD) were used to pool results in accordance with the 

recommendation of the Cochrane Handbook for Systematic Reviews of Interventions (Higgins 

& Green, 2011). 

Comparison 1: eHealth interventions versus any comparator 

See summary of findings for the main comparison. 

Treatment efficacy 

Using GRADE criteria, there was very low-quality evidence from all five trials, involving 441 

participants, meaning it is not clear whether there are differences between eHealth interventions 

and comparators in reducing symptoms of depression immediately post-intervention (SMD -

0.06, 95% CI -0.35 to 0.23; I2=41%), or at three to six-month follow-up (SMD 0.04, 95% CI -

0.18 to 0.25; I2=0%). 
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Two trials, involving 324 participants, measured changes in symptoms of anxiety (Law et al., 

2015; Palermo et al., 2016). These trials offered very low-quality evidence meaning it is not 

clear whether there are differences between eHealth interventions and comparators in reducing 

symptoms of anxiety either immediately post-intervention (SMD -0.07, 95% CI -0.29 to 0.14; 

I2=0%), or three to six months later (SMD 0.02, 95% CI -0.20 to 0.24; I2=0%). 

Treatment acceptability 

Treatment acceptability was gauged on the basis of quantitative measures of acceptability, 

dropouts, and adverse events. Treatment acceptability was quantitatively measured 

immediately post-intervention in both experimental and control groups by two trials, involving 

304 participants (Palermo et al., 2016; Trautmann & Kroner-Herwig, 2010). Given the very 

low-quality evidence from these trials it could not be determined whether eHealth interventions 

were less acceptable to users than any comparator when measured immediately-post 

intervention (SMD 0.46, 95% CI 0.23 to 0.69; I2=0%). Despite this comparative finding, the 

authors of one trial reported that most children (SD=1.8) and parents (SD=1.9) had good 

treatment engagement with the intervention, completing a mean of 7/8 modules, and with 

nobody dropping out of the trial in either group (Palermo et al., 2016). 

One potential treatment-related adverse effect (thoughts of self-harm in response to a 

behavioural assignment) was identified during this trial (Palermo et al., 2016). The authors of 

the other trial did not report any adverse outcomes, but reported that 4/24 (16.6%) dropped out 

of the experimental group and 1/19 (5.3%) dropped out of the control group (Trautmann & 

Kroner-Herwig, 2010). Reasons for dropping out included lack of motivation, headache while 

reading online material, and computer problems. The Chi2 test did not reveal any significant 

differences in these reasons between experimental and control groups. 

Secondary outcomes 

Change in caseness (remission or response) 

No data were available for this outcome. 

Suicide-related behaviour 

No data were available for this outcome. 
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Improvements in quality of life 

Improvements in quality of life were only assessed by one trial, involving 34 participants 

(Trautmann & Kroner-Herwig, 2010). This trial provided very low-quality evidence that the 

eHealth intervention was better at improving quality of life than any comparator immediately 

post-intervention (MD -0.30, 95% CI -0.54 to -0.06), but not six months after completion of the 

intervention (MD 0.10, 95% CI -0.19 to 0.39). 

Functioning 

Changes in functioning were assessed by three trials, involving 372 participants (Law et al., 

2015; Palermo et al., 2016; Palermo et al., 2009). Given the very low-quality evidence it could 

not be determined whether e-health interventions were more effective than any comparator in 

improving functioning, when measured either immediately post-intervention (SMD -0.08, 95% 

CI -0.33 to 0.18; I2=17%), or three months later (SMD -0.13, 95% CI -0.35 to 0.09; I2=0%). 

Status of the long-term physical condition 

The status of the long-term physical condition was assessed by changes in pain and respiratory 

function by all five trials, involving 463 participants. Given the low-quality evidence it could 

not be determined whether eHealth interventions were more effective than any comparator in 

reducing pain immediately post-intervention (SMD 0.06, 95% CI -0.12 to 0.24; I2=0%), or three 

to six months later (SMD 0.10, 95% CI -0.11 to 0.32; I2=0%). 

Adherence to treatment of long-term physical condition 

No data were available for this outcome. 

School or college attendance 

No data were available for this outcome. 

Economic benefits 

No data were available for this outcome. 

Comparison 2: eHealth interventions versus attention placebo 

Two trials, involving 304 participants, contributed data to this comparison (Palermo et al., 2016; 

Trautmann & Kroner-Herwig, 2010). 
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Primary outcomes 

Treatment efficacy 

There was very low-quality evidence from two trials, involving 304 participants. Therefore, it 

could not be determined whether e-health interventions were more effective than attention 

placebo in reducing symptoms of depression immediately post-intervention (SMD 0.11, 95% 

CI -0.11 to 0.34; I2=0%) or by three- to six-month follow-up (SMD 0.02, 95% CI -0.21 to 0.25; 

I2=0%). 

Only one trial, involving 269 participants, measured changes in symptoms of anxiety (Palermo 

et al., 2016). There was not enough good quality evidence to determine if there were differences 

between e-health interventions and attention placebo in reducing symptoms of anxiety either 

immediately post-intervention (MD -0.29, 95% CI -1.73 to 1.15), or three to six months later 

(MD 0.12, 95% CI -1.27 to 1.51). 

Treatment acceptability 

Treatment acceptability was quantitatively measured immediately post-intervention in both 

experimental and control groups by two trials involving 304 participants. These trials provided 

very low-quality evidence that eHealth interventions were less acceptable to users than attention 

placebo (SMD 0.46, 95% CI 0.23 to 0.69; I2=0%). Potential reasons are explored in the 

discussion section. Despite this comparative finding, Palermo et al. (2016) reported that most 

children (SD=1.8) and parents (SD=1.9) had good treatment engagement, completing a mean 

of 7/8 modules, and with nobody dropping out of the trial in either group. 

One potential treatment-related adverse effect (thoughts of self-harm in response to a 

behavioural assignment) was identified during this trial. Trautmann and Kroner-Herwig (2010) 

did not report any adverse outcomes, but reported that 4/24 (16.6%) dropped out of the 

experimental group and 1/19 (5.3%) dropped out of the control group. Reasons for dropping 

out included lack of motivation, headache while reading online material, and computer 

problems. The Chi2 test did not reveal any significant differences in these reasons between 

experimental and control groups. 

Secondary outcomes 

Change in caseness (remission or response) 

No data were available for this outcome. 
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Suicide-related behaviour 

No data were available for this outcome. 

Improvements in quality of life 

Improvements in quality of life were only assessed by one trial, involving 34 participants 

(Trautmann & Kroner-Herwig, 2010). This trial provided very low-quality evidence that 

eHealth interventions were better at improving quality of life than attention placebo 

immediately post-intervention (MD -0.30, 95% CI -0.54 to -0.06), but not six months after 

completion of the intervention (MD -0.10, 95% CI -0.19 to 0.39). 

Functioning 

Changes in functioning were assessed by one trial involving 269 participants (Palermo et al., 

2016). This trial provided very low-quality evidence, therefore it was not possible to determine 

whether e-health interventions were more effective than attention placebo in improving 

functioning either immediately post-intervention (MD 0.03, 95% CI -1.05 to 1.11), or three 

months later (MD -0.72, 95% CI -1.84 to 0.40). 

Status of the long-term physical condition 

The status of the long-term physical condition was assessed by changes in pain by two trials 

involving 302 participants. Together, they provided low-quality evidence meaning it could not 

be determined whether eHealth interventions were more effective than attention placebo in 

reducing pain immediately post-intervention (SMD 0.03, 95% CI -0.34 to 0.40; I2=32%), or 

three to six months later (SMD 0.13, 95% CI -0.10 to 0.36). 

Adherence to treatment of long-term physical condition 

No data were available for this outcome. 

School or college attendance 

No data were available for this outcome. 

Economic benefits 

No data were available for this outcome. 

Comparison 3: eHealth interventions versus treatment as usual 

One trial involving 77 participants contributed data to this comparison (Law et al., 2015). 
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Primary outcomes 

Treatment efficacy 

There was very low-quality evidence from one trial, involving 77 participants. Therefore it 

could not be determined whether e-health interventions were more effective than treatment as 

usual in reducing symptoms of depression immediately post-intervention (MD -1.18, 95% CI -

6.60 to 4.24), or by three- to six-month follow-up (MD 1.01, 95% CI -3.39 to 5.41). 

Similarly, it could not be determined whether eHealth interventions were more effective than 

treatment as usual at reducing symptoms of anxiety immediately post-intervention (MD -1.99, 

95% CI -7.31 to 3.33), or by three- to six-month follow-up (MD 0.46, 95% CI -5.34 to 6.26). 

Treatment acceptability 

No data were available for this outcome. 

Secondary outcomes 

Change in caseness (remission or response) 

No data were available for this outcome. 

Suicide-related behaviour 

No data were available for this outcome. 

Improvements in quality of life 

No data were available for this outcome. 

Functioning 

Changes in functioning were assessed by one trial involving 77 participants. This trial provided 

very low-quality evidence meaning that it could not be determined whether eHealth 

interventions were more effective than treatment as usual in improving functioning either 

immediately post-intervention (MD -0.03, 95% CI -2.56 to 2.50), or three to six months later 

(MD -0.08, 95% CI -2.76 to 2.60). 

Status of the long-term physical condition 

The status of the long-term physical condition was assessed by changes in pain by one trial 

involving 77 participants. This trial provided low-quality evidence meaning that it could not be 

determined whether eHealth interventions were more effective than treatment as usual in 
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reducing pain immediately post-intervention (MD -0.07, 95% CI -1.05 to 0.91), or three to six 

months later (MD -0.05, 95% CI -1.34 to 1.24). 

Adherence to treatment of long-term physical condition 

No data were available for this outcome. 

School or college attendance 

No data were available for this outcome. 

Economic benefits 

No data were available for this outcome. 

Comparison 4: eHealth interventions versus waiting list 

Two trials, involving 87 participants, contributed data to this comparison (Newcombe et al., 

2012; Palermo et al., 2009). 

Primary outcomes 

Treatment efficacy 

There was very low-quality evidence from two trials involving 87 participants. Therefore it 

could not be determined whether eHealth interventions were more effective than waiting list in 

reducing symptoms of depression immediately post-intervention (SMD -0.40, 95% CI -0.91 to 

0.11; I2=28%). 

Neither of these trials assessed the effectiveness of eHealth interventions in reducing symptoms 

of depression at three to six months, nor did they measure symptoms of anxiety immediately 

post-intervention, or at three to six months. 

Treatment acceptability 

Neither trial measured treatment acceptability in both the experimental or control groups, 

therefore, we could not undertake a meta-analysis. 

One trial measured treatment acceptability in the experimental group immediately post-

intervention using the Intervention Satisfaction Scale (ISS), and its authors reported that 18/19 

(95%) participants said they were happy to do the programme and 15/19 (79%) thoroughly 

enjoyed it. Most participants (18/19 (95%)) said they would recommend the programme to 

others. Only two participants dropped out of the experimental group and the remainder 
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completed all six modules (Newcombe et al., 2012). The other trial measured treatment 

acceptability in the experimental group immediately post-intervention using the Treatment 

Evaluation Inventory – Short Form (TEI-SF), and its authors reported that children and parents 

in the experimental group reported moderate to high ratings of treatment acceptability (child 

report mean=3.55, SD=0.80; parent report mean=3.82, SD=0.50), and global satisfaction (child 

report mean=3.68, SD=0.84; parent report mean=4.09, SD=0.61). Child and parent reports were 

positively correlated (r=0.50, p=0.02 and r=0.53, p=0.01, respectively). Children completed a 

mean of 7.11 (SD=1.86) out of eight modules, and 26/48 (77%) completed all eight modules, 

while parents competed a mean of 6.42 (SD=2.24) modules, and 14/26 (54%) completed all 

eight modules. The number of modules completed by families was not significantly correlated 

with immediate post-treatment primary or secondary outcomes, and dropouts were not reported 

(Palermo et al., 2009). 

Neither trial described any adverse events. 

Secondary outcomes 

Change in caseness (remission or response) 

No data were available for this outcome. 

Suicide-related behaviour 

No data were available for this outcome. 

Improvements in quality of life 

No data were available for this outcome. 

Functioning 

Changes in functioning were assessed by one trial involving 48 participants. This trial provided 

very low-quality evidence meaning that it could not be determined whether eHealth 

interventions were more effective than a waiting list in improving functioning immediately 

post-intervention (MD -3.31, 95% CI -6.90 to 0.28). No data were available regarding changes 

in functioning at three to six months. 

Improvement in symptoms of long-term physical condition 

The status of the long-term physical condition, measured by changes in lung function or pain, 

was assessed by two trials involving 84 participants. These trials provided very low-quality 

evidence meaning that it could not be determined whether eHealth interventions were more 
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effective than a waiting list in reducing symptoms of the long-term physical condition 

immediately post-intervention (SMD 0.08, 95% CI -0.55 to 0.72; I2=53%). No data were 

available regarding symptoms of the long-term physical condition at three to six months. 

Adherence to treatment of long-term physical condition 

No data were available for this outcome. 

School or college attendance 

No data were available for this outcome. 

Economic benefits 

No data were available for this outcome. 

Comparison 5: eHealth interventions versus psychological placebo 

There were no included trials relevant to this comparison. 

Comparison 6: eHealth interventions versus other non- psychological therapies 

There were no included trials relevant to this comparison. 

Subgroup analyses 

We anticipated considerable clinical and methodological heterogeneity in the trials included in 

this review, so planned a range of subgroup analyses on the type of experimental therapy, type 

of control therapy, modality of delivery, dose of treatment, therapist assistance, form of 

measurement, type of long-term physical condition, category of depressive symptoms, target of 

intervention, and participant factors. However, data were only available to undertake four of 

these subgroup analyses for the primary outcomes. 

Type of experimental therapy 

Included in the analysis were four trials involving 402 participants who had undertaken CBT 

and one trial of 39 participants who had undertaken a non-CBT intervention (Newcombe et al., 

2012). Results indicated that the type of experimental therapy did make a difference to the 

change in symptoms of depression immediately post-intervention (χ2=4.55, df=1 (p=0.03), 

I2=78%), however due to the small number of studies, we do not think this finding is reliable. 

No data were available to comment on the association between the type of experimental therapy 

and later changes in symptoms of depression, immediate changes in symptoms of anxiety, later 

changes in symptoms of anxiety or treatment acceptability. 
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Type of comparator 

Included in the analysis were two trials involving 153 participants who had received attention 

placebo (Palermo et al., 2016; Trautmann & Kroner-Herwig, 2010), one trial involving 23 

participants who had received treatment as usual (Law et al., 2015), and two trials involving 42 

participants who had received waiting-list control interventions (Newcombe et al., 2012; 

Palermo et al., 2009), Results indicated that the type of comparator did not make any difference 

to the change in symptoms of depression immediately post-intervention (χ2=3.53, df=2 

(p=0.17), I2=43.3%), change in symptoms of depression three to six months later (χ2=0.10, df=1 

(p=0.75), I2=0%), change in symptoms of anxiety immediately post-intervention (χ2=0.26, df=1 

(p=0.61), I2=0%), or change in symptoms of anxiety three to six months later (χ2=0.01, df=1 

(p=0.94), I2= 0%). 

Type of long-term physical condition 

Included in the analysis were four trials involving 402 participants who had pain related 

conditions (Law et al., 2015; Palermo et al., 2016; Palermo et al., 2009; Trautmann & Kroner-

Herwig, 2010), and one trial of 39 participants who had non-pain-related conditions 

(Newcombe et al., 2012). Results indicated that the type of long-term physical condition did 

make a difference in the change in symptoms of depression immediately post-intervention 

(χ2=4.56, df=1 (p=0.03), I2=78.1%), however, due to the small number of studies, we do not 

think this finding is reliable. 

No data were available to comment on the association between the type of long-term physical 

condition and later changes in symptoms of depression, immediate changes in symptoms of 

anxiety, later changes in symptoms of anxiety, or treatment acceptability. 

Target of intervention: Child and parent versus child only 

Included in the analysis were three trials involving 367 participants, in which experimental 

interventions were targeted at parents and children (Law et al., 2015; Palermo et al., 2016; 

Palermo et al., 2009), and two trials involving 74 participants, in which experimental 

interventions were only targeted at children (Newcombe et al., 2012; Trautmann & Kroner-

Herwig, 2010). Results indicated that the target of intervention did not make any difference to 

the change in symptoms of depression immediately post-intervention (χ2=0.09, df=1 (p=0.76), 

I2=0%). 
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No data were available to comment on the association between the target of intervention and 

later changes in symptoms of depression, immediate changes in symptoms of anxiety, later 

changes in symptoms of anxiety or treatment acceptability. 

Sensitivity analyses 

Due to the limited number of identified trials, we did not undertake planned sensitivity analyses 

of the primary outcomes on the bases of allocation concealment, blinding of outcome assessors, 

or dropout rates. 

Reporting bias 

Given that this review explored a relatively new area of research, we aimed to minimise 

reporting bias by undertaking comprehensive searches of key databases and other sources of 

technological reporting. Due to the limited number of included trials and known association of 

SMDs with a degree of standard error, inspection of funnel plots for the primary outcome 

measures was of limited value in informing us about the likely presence of publication bias 

(Higgins & Green, 2011). We did not identify any other obvious sources of reporting bias 

during the review process. 

Discussion 

Summary of main results 

The primary objectives of this review were to evaluate the treatment efficacy and acceptability 

of eHealth interventions for treating anxiety and depression in children with LTPC. From the 

limited data available, we concluded that the current evidence failed to clearly demonstrate that 

existing eHealth interventions were better than any type of comparator at reducing symptoms 

of anxiety or depression in this audience. Although there was qualitative data to suggest the 

acceptability of this treatment modality to this audience, quantitative measures of treatment 

acceptability suggested that existing eHealth interventions may, in some cases, be less 

acceptable than attention placebo interventions. This may be explained by the extra therapeutic 

demands, such as the completion of CBT exercises and homework associated with active 

interventions. 

Secondary aims of this review included identifying changes in caseness of anxiety or 

depression, quality of life, status of LTPC, adherence to treatment of long-term physical 

conditions, functioning, quality of life, school or college attendance, and economic benefits 

associated with the use of eHealth interventions. Data were only available for some of these 
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outcomes. Despite being primarily designed to improve the status of LTPC, there was not 

enough high-quality evidence to determine whether the e-health interventions included in this 

review were better than any type of placebo intervention at improving symptoms of LTPC. 

Similarly, there was not enough evidence to determine whether they were clearly better than 

any type of placebo intervention at improving functioning, or quality of life, suggesting room 

for the development of more efficacious eHealth interventions for this clinical population. Our 

main findings are summarised in the summary of findings for the main comparison. 

Subgroup analysis was only feasible for four factors, namely, the type of intervention, type of 

comparator, type of long-term physical condition, and target audience for the intervention. 

Within the limited selection of trials, there was no evidence of a clear impact of any of these 

factors on the size of the treatment effect. 

Overall completeness and applicability of evidence 

We identified a very limited number of trials from which to draw conclusions, and the limitation 

of the review to RCTs may have led to the exclusion of data from quasi-randomised and non-

randomised trials of eHealth interventions for treating anxiety or depression in the target 

population. Most trials were undertaken with adolescents, making it hard to comment on the 

effectiveness of these interventions on children younger than 10 years of age, or the value of 

parental involvement in their use, particularly for younger children. Despite appreciating that 

the intellectual, emotional, and psychological maturity of young people changes so significantly 

over even a few years, we had hoped to subgroup our findings by age band, but were unable to 

do so (Petersen & Leffert, 1995). All included trials were conducted in high-income countries, 

making it similarly impossible to determine the likely effectiveness of these interventions for 

children and adolescents living in lower income countries, who might have greater need for 

such seemingly cost-effective therapies. Most included trials were undertaken with adolescents 

with chronic pain conditions, making it imprudent to generalise findings to children and 

adolescents with other LTPC. Most included interventions were also designed to detect 

differences in symptoms of the long-term physical health condition (four trials), or functioning 

(one trial), rather than anxiety or depression, rendering them less likely to achieve a reduction 

in anxiety or depression symptoms. Most participants in these studies had subthreshold levels 

of anxiety or depression, and it is possible that the effect of these interventions on these 

conditions may have been masked by a floor effect. Only one trial was specifically powered to 

detect an improvement in psychosocial well-being (Newcombe et al., 2012). 



 

149 

The five included trials tested only three interventions, namely Web-MAP, which is a CBT-

based treatment for adolescent pain; Breathe Easier Online, a problem-solving intervention 

adapted for children with respiratory conditions; and a multi-modal CBT-based training 

programme for children with recurrent headache. This reflects the newness of the field of 

eHealth research, and confirms the fact that there is significant room for the development of 

other eHealth interventions. A variety of control interventions were used in the included trials. 

Only two trials tested eHealth interventions against the most stringent type of comparator, an 

attention placebo. Outcome measurement was generally short-term in nature, immediately post-

intervention and three to six months later. No trials measured longer-term outcomes. Significant 

markers of treatment effectiveness, such as suicide-related behaviour, adherence to treatment 

of LTPC, and markers of functional and social impact, such as school attendance and economic 

benefits were not collected during any of the identified trials, making it difficult to appreciate 

the wider implications of these interventions. 

Quality of the evidence 

The quality of the evidence for all outcomes for which there were data was low or very low 

quality. With the exception of randomisation, we assessed almost all domains to be of unclear 

or high risk of bias across (Figure 15 and Figure 16). None of the included trials were designed 

to investigate the effect of eHealth interventions on anxiety or depression. There was 

considerable heterogeneity of results as evident from IZ results, magnitude, and the 

bidirectional nature of effect. Only one trial had an available trial protocol, making the others 

at unclear risk of selective reporting. As there were not enough trials to conduct funnel plot 

evaluation, we were unable to be certain there was no publication bias. 

Potential biases in the review process 

None of the review authors were involved in any of the trials, however HT, KS, SM, and SH 

are all involved in the development of eHealth interventions for treating psychological problems 

in children and adolescents. Previous reviewers have drawn attention to the ‘file drawer’ effect 

of smaller trials with negative short-term results, and despite conducting as thorough a search 

as we could of key databases, trial registries, and other sources, we may have missed some trials 

of existing eHealth interventions (Sansom‐Daly et al., 2014). However, it is likely that the 

results of this review reflected a genuine lack of eHealth interventions designed to treat anxiety 

and depression in children and adolescents with LTPC. 
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Agreements and disagreements with other studies or reviews 

This review addresses novel areas of practice and research, therefore, the limited number of 

eligible trials is not surprising. It echoes the sparse findings of three recent and related 

systematic reviews. The first reviewed mobile phone messaging to facilitate self-management 

of long-term illnesses, and only identified four interventions, with limited evidence of efficacy 

(de Jongh et al., 2012). The second reviewed psychological interventions for depression in 

adolescents and adults with congenital heart disease, did not find any trials that met the criteria 

for analysis (Lane et al., 2013). The third reviewed psychological interventions for mental 

health disorders in children with chronic illness (Bennett et al., 2015). They identified only ten 

trials, including one trial of computerised CBT for anxiety and depression, in children and 

adolescents with epilepsy (Blocher et al., 2013). Similar to the studies included in our reviews, 

this non-randomised, single arm pilot trial demonstrated preliminary evidence of the 

intervention’s efficacy, without any adverse effects. The variability in the type of comparator 

in our review was consistent with previous reviews of related areas, including a systematic 

review of psychological therapies for the management of chronic and recurrent pain in children 

and adolescents (Eccleston et al., 2012). Like these reviewers, we found it difficult to be certain 

how much of the efficacy of interventions was related to the interventions themselves versus 

other factors, such as clinician attention. 

Due to the small number of included trials and no evidence of clear improvement in anxiety or 

depression, it was not possible to identify specific features of eHealth interventions that might 

improve outcomes of interest. Our subgroup analysis of CBT and non-CBT-based interventions 

did not show any discernible difference between these therapies. This is in contrast to a previous 

systematic review of psychological interventions for parents of children and adolescents with 

chronic illness that showed that CBT was more beneficial for reducing children’s primary 

symptoms, while problem-solving therapy that included parents improved parental adaptive 

behaviour and parental mental health (Eccleston et al., 2015). All of the included therapies were 

derived from existing models of psychotherapy, and it is likely that further experimentation 

with the delivery of such models online will need to continue to achieve the ideal design. 

Authors’ conclusions 

Implications for practice 

The effects of eHealth interventions for treating anxiety or depression in children and 

adolescents with LTPC are uncertain, due to very low-quality evidence from a small number of 
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trials, the lack of trials with participants under 10 years of age, and the absence of participants 

with significant symptoms of anxiety or depression. 

Given the global improvement in access to technology (Internet World Stats, 2017), the interest 

and enthusiasm of this population in having access to eHealth interventions to support their 

psychosocial welfare (Thabrew, Stasiak, et al., 2018b), and the limited number of available 

interventions, we believe there is room for development of more technologically-based 

treatments specifically designed to address the needs of children and adolescents with LTPC. 

However, due to the heterogeneity of risk factors and precipitants for anxiety and depression, 

it is unrealistic to expect a single intervention to work for everyone (Hetrick et al., 2016). For 

the moment, it seems reasonable to treat anxiety and depression in children and adolescents 

with LTPC with either face-to face-interventions that have been shown to be effective in this 

clinical population, or eHealth interventions that have been demonstrated to be effective for the 

management of depression or anxiety more generally in children and adolescents. 

Implications for research 

We offer a number of recommendations for future research in this area. All trials should use 

validated measures of anxiety or depression, and be reported according to CONSORT 

guidelines in order to ensure the availability of comparable datasets (Schulz et al., 2010). Where 

possible, attention control groups should be used to better distinguish the specific effects of 

interventions from the generic benefit of receiving therapeutic attention. Following the 

successful completion of pilot trials, larger, and better designed trials of eHealth interventions 

should be undertaken, ideally by researchers not directly involved in the development of these 

interventions, to provide greater certainty of effectiveness. One way of achieving this is by 

multi-site collaboration. Short-term proof of effectiveness should be followed by trials 

investigating longer-term effectiveness, and functional and economic benefits. Data on adverse 

effects of psychotherapeutic interventions should be collected to balance their potential benefits 

with potential harms. 

Larger trials should stratify participants by age group, as there may be developmentally-related 

differences in effectiveness between children, younger adolescents, older adolescents, and 

adults. Specific research is needed into the treatment of anxiety and depression in children, as 

existing interventions have been evaluated mainly with adolescents. Given the likely 

association between medical illness or treatment and anxiety, research is also needed into 

interventions designed to address specific health-related anxieties. Stratification of participants 

by type of long-term physical condition, and degree of baseline symptoms of anxiety or 
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depression (subthreshold vs threshold) would also provide an indication of who responds best 

to different types or features of interventions. Inclusion of participants and research venues in 

lower and middle income countries and different cultures would be beneficial to evaluate the 

effectiveness of interventions that could potentially be dispersed globally, to areas of need. Co-

design of interventions with participants is further likely to improve their acceptability to target 

audiences (Orlowski et al., 2015). 

As mentioned by previous authors, it is hard to be certain that recipients are actually acquiring 

or mastering the skills learnt via eHealth interventions (Weersing et al., 2009). Analysis of 

therapeutic design features, including the number and type of components, duration of 

treatment, parent involvement, therapist involvement, and individual skills should be carried 

out to identify ‘active ingredients’. Due to recognised challenges in delivering software on 

multiple devices and platforms, and the potential for poor adherence to eHealth interventions, 

research into the delivery and uptake of eHealth interventions is needed to ensure that effective 

interventions are accessible and scalable to larger audiences (Christensen et al., 2009). Finally, 

future updates of this review should report on adherence to these recommendations. 
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Chapter 5. Systematic review of biofeedback interventions for addressing 

anxiety and depression in children and adolescents with long-term physical 

conditions 

Thabrew, H., Ruppeldt, P., & Sollers, J. J. (2018). Systematic review of biofeedback 

interventions for addressing anxiety and depression in children and adolescents with 

long-term physical conditions. Applied Psychophysiology and Biofeedback, 43(3), 

179–192. https://doi.org/10.1007/s10484-018-9399-z   

Despite the small number of studies and limited evidence of effectiveness for existing eHealth 

interventions for anxiety and depression in children and young people with LTPC, the 

previous review confirmed that there was room for the development of more effective 

technologically-based therapies. Given the potential for biofeedback to play a role, it was 

important to examine whether this may be the case. In this chapter, I describe the results of a 

systematic review of biofeedback interventions for anxiety and depression in children and 

young people with LTPC. This review was conducted to explore the value of evidence-based, 

biofeedback interventions for this population and to identify the most effective type(s) of 

biofeedback that might be combined with non-eHealth forms of psychological therapy. 

Abstract 

Children and adolescents with LTPC are at increased risk of psychological problems, 

particularly anxiety and depression, and they have limited access to evidence-based treatment 

for these issues. Biofeedback interventions may be useful for treating symptoms of both 

psychological and physical conditions. A systematic review of studies of biofeedback 

interventions that addressed anxiety or depression in this population was undertaken via 

MEDLINE, EMBASE, PsycINFO, CINAHL and the Cochrane Central Register of Controlled 

Trials databases. Primary outcomes included changes in anxiety and depression symptoms and 

‘caseness’. Secondary outcomes included changes in symptoms of the associated physical 

condition and acceptability of the biofeedback intervention. Of 1876 identified citations, 9 

studies (4 RCTs, 5 non-RCTs; of which all measured changes in anxiety and 3 of which 

measured changes in depression) were included in the final analysis and involved participants 

aged 8–25 years with a range of LTPC. Due to the heterogeneity of study design and reporting, 

risk of bias was judged as unclear for all studies and meta-analysis of findings was not 

undertaken. Within the identified sample, multiple modalities of biofeedback including HRV, 

biofeedback-assisted relaxation therapy and electroencephalography were found to be effective 

in reducing symptoms of anxiety. HRV was also found to be effective in reducing symptoms 

https://doi.org/10.1007/s10484-018-9399-z
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of depression in two studies. A range of modalities was effective in improving symptoms of 

LTPC. Two studies that assessed acceptability provided generally positive feedback. There is 

currently limited evidence to support the use of biofeedback interventions for addressing 

anxiety and depression in children and adolescents with LTPC. Although promising, further 

research using more stringent methodology and reporting is required before biofeedback 

interventions can be recommended for clinical use instead or in addition to existing evidence-

based modalities of treatment. 

Introduction 

Between 10%–12% of children globally experience functionally impairing LTPC such as 

asthma, diabetes and epilepsy (Burkhart et al., 2002; Eiser, 1997; Perrin et al., 2007; van der 

Lee et al., 2007). Due to improvements in hygiene, immunization and access to medical care, 

in many countries, the prevalence of long-term conditions is now greater than that of acute 

illness (Halfon & Newacheck, 2010). Children with LTPC are at increased risk of psychological 

problems, especially anxiety and depression (Cadman et al., 1987; Newacheck et al., 1991; 

Pless & Roghmann, 1971; Rosenbaum, 1998). Cumulative increases in allostatic load (Juster et 

al., 2010). related to the stress of illness, uncertainties regarding outcome, treatment and 

hospital stays, make children with LTPC more likely to develop psychological problems than 

children with acute illness (Marin et al., 2009). Such problems can occur even following the 

completion of medical (e.g. cancer) treatment (Sawyer et al., 1997) and are associated with 

lower health-related quality of life (Opolski & Wilson, 2005). Although psychological 

problems are traditionally addressed using psychotherapies such as CBT and pharmacotherapy 

(e.g. anxiolytic or antidepressant medication), there is limited evidence that these therapies are 

effective for children with LTPC (Bennett et al., 2015). Psychotherapies are often not accessible 

and 40–50% of children with anxiety who receive CBT show inadequate treatment response 

(Compton et al., 2014), suggesting there is room for improving current treatment. Traditional 

therapies often include a component of psychologically or chemically induced relaxation and 

there is increasing evidence that newer, more technologically-based forms of therapy such a 

biofeedback may achieve similar results, either alone or in combination with traditional 

therapies (Schoenberg & David, 2014). 

Biofeedback involves the use of electrical or electro-mechanical equipment to measure 

physiologic processes occurring in a person and then feed this information back to them to 

develop a greater awareness and ability to control changes within their bodies with, then without 

equipment (Culbert et al., 1996), and to improve health and performance (Gilbert & Moss, 
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2003; Schwartz & Andrasik, 2017; Shaffer & Moss, 2006). The exact mechanism of 

biofeedback is not clearly known. Possible explanations include general effects such as 

relaxation, a greater internal locus of control, general cognitive effects and positive 

expectations, and specific effects such as lowered state of arousal, specific suggestions, 

unconscious perceptual shifts and specific blood flow phenomena (Middaugh, 1990; Silver & 

Blanchard, 1978). Biofeedback modalities include HRV, thought to work by using heart rate 

monitoring and practiced breathing to balance parasympathetic and sympathetic parts of the 

autonomic nervous system, pneumography (PNG), during which a flexible sensor band is 

placed around the chest or abdomen and used to correct dysfunctional breathing patterns and 

behaviours, electroencephalography (EEG) or neurofeedback, during which sensors on the 

scalp are used to detect and modify brain waves, skin temperature biofeedback (STB), during 

which a demister attached to a finger or toe is used to modify central regulation, biofeedback-

assisted relaxation therapy (BART) during which and electrodermal activity (EDA), during 

which electrodes placed on the hands or arms and used to increase awareness of emotion-related 

skin conductance. HRV and PNG are thought to operate primarily via the vagus nerve, while 

EMG, EEG, STB and EDA are thought to operate via other means (Lehrer et al., 1994). The 

clinical efficacy of biofeedback has been investigated in a range of psychiatric disorders 

including anxiety (Beckham et al., 2013; Kim et al., 2012; Meuret et al., 2001; Reiner, 2008; 

Rice et al., 1993), depression (Baehr et al., 1997; Siepmann et al., 2008; Uhlmann & Froscher, 

2001; Walker & Lawson, 2013), ADHD (Butnik, 2005) and schizophrenia (Schneider et al., 

1992). Its use with children and adolescents has also been well documented (Delaney et al., 

1992; Delk et al., 1994; Dikel & Olness, 1980; Labbe et al., 1993; Labbe & Williamson, 1983; 

Suter & Loughry-Machado, 1981). Biofeedback has been found to be cost-effective with cost-

benefit ratios of between 1:2 and 1:5 (mean 1:4) on dimensions such as frequency and duration 

of hospital stays, medical care costs, quality of life and mortality (Schneider, 1987). 

Biofeedback technology has improved over the last few decades and game-based biofeedback 

has been shown to be useful for targeting physiological symptoms of anxiety in kids 9–17 (Pao 

& Bosk, 2011) and for stress mediation (Pop-Jordanova & Gucev, 2010). With the increasing 

availability of cheaper hardware, smart phones and the increasing popularity of computer 

games, game-based biofeedback may have a role for treating anxiety in kids with LTPC, either 

alone or in combination with other therapeutic modalities such as CBT. 

International organisations such as The The Lancet Global Mental Health Group (2007) have 

called for the introduction of innovative and accessible cognitive and behavioural strategies to 

treat anxiety, depressive and other common mental health problems. To this end, an up-to-date 
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understanding of the evidence base regarding biofeedback interventions is clinically relevant. 

Previous reviews have examined the use of biofeedback for treating paediatric anxiety and 

depression (Knox et al., 2011), psychological treatments for anxiety and depression (Compton 

et al., 2014) and the treatment of anxiety in medically ill children and adolescents (Pao & Bosk, 

2011), but not the specific role for biofeedback in treating anxiety and depression in children 

and adolescents with LTPC, either alone or in combination with other therapeutic modalities. 

This review was carried out to address this gap in the literature. Primary outcomes included 

changes in anxiety and depression symptoms using validated scales, as well as changes in 

‘caseness’ (achievement of full criteria for a diagnosis) of anxiety and depression following 

biofeedback therapy. Secondary outcomes included changes in symptoms of LTPC using 

validated scales and acceptability of the interventions. 

Methods 

Search strategy 

Rigorous searches were conducted using MEDLINE, Embase, PsycINFO, CINAHL and 

Cochrane CENTRAL databases using the combination of subject headings and keywords (see 

Appendix of the published review). Relevant abstracts were identified by two authors (PR and 

HT). A subset of complete articles was then examined in detail by the same authors. Extracted 

data were reviewed by all three authors (HT, PR and JS). Authors of identified articles were 

contacted as necessary to obtain complete datasets when these were not immediately available. 

Meta-analysis of data was planned to be undertaken using SPSS software only if an adequate 

sample of eligible studies could be identified. A narrative analysis was completed by all three 

authors (HT, PR and JS). 

Inclusion criteria 

All RCTs and observational studies of biofeedback interventions directly addressing anxiety or 

depression in children and adolescents aged 0–18 years (at least 80% of study participants 

between these ages) or addressing symptoms of LTPC, but during which pre and post anxiety 

and/or depressive symptoms were measured using validated scales were eligible for inclusion. 

All biofeedback modalities and combinations with other forms of therapy were considered 

acceptable. Articles were restricted to those published in English between 1 January 1980 and 

1 December 2015. 
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Quality assessment 

Risk of bias was assessed by analysing allocation issues such as random sequence generation 

(clearly stated methods of randomization such as computer generated random numbers being 

rated at lower risk than the use of alternate group allocation or unstated means) and allocation 

concealment (clearly stated methods of allocation concealment such as the use of sealed 

envelopes being rated as lower risk than the use of an open sequence or unstated means), 

incomplete data such as dropouts and selective reporting, and other sources of bias such as 

conflict of interest for authors. 

Results 

Results of the search 

Using the described strategy, 1876 citations were sourced in December 2015. Following de-

duplication, 1548 abstracts of potential interest were identified, and following review, 25 

articles were reviewed in detail. Of these, 16 were excluded as they were reviews or did not 

include adequate measurement of anxiety or depression. Seven of these studies (Blume et al., 

2012; Legarda et al., 2011; Osterhaus et al., 1993; Othmer & Kaiser, 2000; Scharff et al., 2002; 

Yetwin et al., 2012; Zinchenko et al., 2014) were excluded because they did not measure 

changes in anxiety or depression before and after an intervention was completed and two studies 

(Pop-Jordanova, 1999; Yorke et al., 2005) were excluded because they were reviews of 

biofeedback rather than individual studies. One study (Culbert et al., 1996) was excluded 

because it only reported a survey of patient perspectives on biofeedback, one study (Pop-

Jordanova & Zorcec, 2009) because it only described the mental and social characteristics of 

children with tension headache and one study (Pop-Jordanova & Gucev, 2010) because it 

described how children with different health issues respond differently to biofeedback, but not 

how symptoms changed over time with a single intervention or set of interventions. One study 

(Slutsker et al., 2010) was excluded as it was a single case study, one study (Kubik & Biedron, 

2013) was excluded due to poor data availability and two studies (Riegel et al., 1995; Scolnick 

et al., 2014) were excluded because they involved predominantly adult participants. Only nine 

studies were considered suitable for inclusion in the final analysis (Figure 17). 
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Figure 17. Study flow diagram 

 

Characteristics of included studies 

Characteristics of included studies are detailed in Table 6. Eight studies, mostly from the USA, 

included participants between 8 and 25 years with a range of LTPC. Mean duration of long-

term physical illness was only mentioned by a couple of studies 12 years in the study by Cozzi 

et al. (1987) and 4 years in the study by Ebert (2012). None of the studies reported the presence 

of any medical co-morbidities other than the primary long-term physical condition. Two studies 

(Cozzi et al., 1987; Ebert, 2012) excluded people who had previously had biofeedback, one 

(Ebert, 2012) excluded people who were on over-the-counter medications that may interfere 
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with biofeedback, one (Smith et al., 1989) excluded long-term medication users and one (Cozzi 

et al., 1987) excluded people using hormone replacement therapies. 
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Table 6. Characteristics of included studies 

Study author and year Country 
Type of 

biofeedback 

Physical 

condition 
Sample 

   
Study design 

        

    N (Sex) Experimental 

group/control 

group 

Age 

range 

(years) 

Mean age 

(years) 

Type of study Groups Blinding No. of 

sessions 

Duration 

per 

session 

(min) 

Follow-

up 

Anxiety Depression Physical 

condition 

Bussone et al. (1998) USA BART Tension-type 

headache 

35 (18M, 

17F) 

20/10 11–15 11.1 RCT BART vs. 

relaxation 

placebo 

“pseudotherapy” 

Unknown 10 20 12 

months 

STAI-C N/A Pain Total 

Index, daily 

headache diary 

(pain 

intensity) 

McKenna et al. (2015) USA BART Chronic 

pain ± anxiety 

66 

(21M,45F) 

N/A 8–25 Unknown Observational Biofeedback 

therapy 

N/A 1–2 45 No YFS N/A FACES 

Kotses et al. (1991) USA EMG Asthma 29 

(20M,9F) 

15/14 7-6 11 RCT Biofeedback to 

reduce facial 
tension vs. 

biofeedback to 

maintain facial 

tension 

Unknown 8 Unknown No STAI-C N/A Self-rated 

asthma 
severity and 

frequency, 

AASC 

Cozzi et al. (1987) USA EMG and 

STB 

Sickle cell 

anaemia 

8 (3M,5F) N/A 10–20 14.9 Observational Biofeedback 

training 
N/A 12 30 6 

months 

STAI-C, 

STAI-AD 
N/A 5-Scale 

intensity 

report 

Ebert (2012) USA HRV Functional 

gastrointestinal 

disorders 

(FGID) 

26 

(5M,21F) 

N/A 7–17 12.23 Observational Standard FGID 
therapy 

combined with 

biofeedback 

therapy 

N/A 4–8 45 No SCARED, 
parentreport 

SCARED 

SMFQ, 
parentreport 

SMFQ 

Pain diary 
(pain 

frequency), 

visual 

analogue scale 

(pain 

intensity) 

Shockey et al. (2013) USA HRV Cancer 12 (7M,5F) N/A 8–14 11 Observational Biofeedback 

(emWave) and 

diaphragmatic 

breathing 

N/A 3 30 No STAI-C N/A FACES 

Stepanchenko (2015) Ukraine HRV Tension-type 

headache 
60 (UK) 40/20 13–18 Unknown RCT Drug therapy and 

biofeedback vs. 

medical therapy 

only 

Unknown Unknown Unknown No Spielberger- 

Hanina 

selfesteem 

scale 

V.A. 

Zhurmova 

Scale 

Visual 

analogue scale 

(pain 

intensity) 

 USA STB Mitral valve 

prolapse 

syndrome 

10 

(unknown) 
6/4 9–18 12.9 RCT STB vs. attention 

placebo 

Double 

blinding 
8 40 6 

months 

STAI-C, 

STAI-AD 
N/A Visual 

analogue scale 

(pain 

intensity), 

serum 
catecholamine 

levels 
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Study author and year Country 
Type of 

biofeedback 

Physical 

condition 
Sample 

   
Study design 

        

    N (Sex) Experimental 

group/control 

group 

Age 

range 

(years) 

Mean age 

(years) 

Type of study Groups Blinding No. of 

sessions 

Duration 

per 
session 

(min) 

Follow-

up 

Anxiety Depression Physical 

condition 

Rotkis et al. (2014) USA Unknown Migraine 32 

(10M,22F) 

N/A 1–18 14.3 Observational Biofeedback 

therapy 

N/A 5–7 Unknown No MASC CDI Unknown 

AASC=Asthma Attitude Survey for Children, BART=Biofeedback Assisted Relaxation Therapy, CDI=Children’s Depression Inventory, EMG=Electromyelography, FACES Wong Baker=FACES 

scale, HRV=Heart Rate Variability, MASC=Multidimensional Anxiety Scale for Children, SCARED=Screen for Child Anxiety Related Disorders, SMFQ=Short Mood and Feeling Questionnaire, 

STAI-C=State Trait Anxiety Inventory—Children, STAI-AD=State Trait Inventory—Adults, STB=Skin Temperature Biofeedback, YFS=Youth Feelings Scale. 
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Description of interventions 

Three studies (Ebert, 2012; Shockey et al., 2013; Stepanchenko, 2015) used HRV, two studies 

(Cozzi et al., 1987; Kotses et al., 1991) used electromyelography (EMG), two studies (Bussone 

et al., 1998; McKenna et al., 2015) used biofeedback-assisted relaxation training (BART) and 

one study (Smith et al., 1989) used thermal biofeedback. Only one study report (Rotkis et al., 

2014) did not describe the type of biofeedback used. The target for most interventions was 

reduction of pain, however in a couple of studies it was reduction in anticipatory symptoms 

related to cancer treatment (Shockey et al., 2013) and reduction in symptoms and anxiety 

associated with mitral valve prolapse (Smith et al., 1989). Only four studies (Bussone et al., 

1998; Cozzi et al., 1987; Kotses et al., 1991; Smith et al., 1989) included follow-up periods that 

ranged between 4 and 12 months. None of the studies involved a combination of biofeedback 

and gold standard therapeutic modality, however participants in one study (Ebert, 2012) 

continued to use pain-relieving medication during treatment with biofeedback and participants 

in another study (Shockey et al., 2013) received HRV and relaxation training (diaphragmatic 

breathing). Acceptability of interventions was only assessed in two studies (Cozzi et al., 1987; 

Shockey et al., 2013), both using post-study questionnaires. Anxiety, depression and symptoms 

of physical conditions were measured using a variety of psychometric instruments (see Table 

7). 
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Table 7. Key findings 

Study Type of biofeedback Physical condition Change in symptoms of anxiety Change in symptoms of depression Change in symptoms of physical condition 

Bussone et al. (1998) BART Tension-type headache Minimal short term difference in state or 

trait anxiety, but statistically significant 

delayed difference in trait anxiety 
(F(3,72)=2.99, p=0.004) 

N/A Statistically significant improvement in headache 

activity following biofeedback therapy (approximately 

50%, with baseline related changes of F(1,25)=4.68, 

p<0.004 immediately, F(1,15)=7.86, p=0001 at 6 
months and F(1,25)=6.79, p=0.02 at 12 months) 

McKenna et al. (2015) BART Chronic pain ± anxiety Reduction in anxiety, as measured using 

the YFS, greater in those with both pain 

and anxiety [2.2 (1.9), p>0.0001] than 
those with only pain [0.9 (1.5), p<0.003] or 
only anxiety 1.3 (1.8), p<0.0001 

N/A Reduction in pain, similar in those with pain [−0.5 (0.9), 

p<0.006], anxiety [− 0.3 (1.0), p<0.057] and both issues 
[0.6 (0.3), p<0.0001] 

Kotses et al. (1991) EMG Asthma Marginally greater reduction in anxiety 

following biofeedback in experimental 
group (graphical results only, no group 
means or standard deviations provided) 

N/A Improved lung function(morning peak flow rate 310 ± 

114 in biofeedback group vs. 328 ± 90 in control group 
at baseline, 313 ± 112 in biofeedback group vs. 339 ± 

101 in control group posttreatment), self-rated asthma 

severity (1.26 ± 0.36 in biofeedback group vs. 1.44 ± 
0.52 in control group at baseline, 1.11 ± 0.14 in 

biofeedback group vs. 1.08 ± 0.37 in control group post-

treatment), medication usage severity (score 3.66 ± 9.15 
in experimental group vs. 10.92 ± 15.33 in control group 

at baseline, 2.13 ± 4.79 in biofeedback group vs. 6.07 ± 

10.99 in control group post-treatment), frequency of 
asthma attacks (monthly frequency of attacks 3.07 ± 

4.51 in biofeedback group vs. 5.50 ± 4.66 in control 

group at baseline, 1.67 ± 2.60 in biofeedback group vs. 
3.64 ± 7.13 in control group post-treatment) and 

attitudes toward asthma (reliable experimental phase 
term ANCOVA F(3,81)=3.46, p<0.05) 

Cozzi et al. (1987) EMG and finger 

temperature 

Sickle cell anaemia Statistically significant reductions in state, 

but not trait anxiety on the STAI-C. Mean 

STAI-C scores 35.67 (0.58) pre-treatment 

and 25.67 (1.15) post-treatment (t=13.45, 
p=0.01) 

N/A Statistically significant reduction in reported headaches 

(mean per week 0.86 on week 1–4 and 0.39 on week 9–

12), frequency of self-treated crises, pain associated with 

self-treated crises (mean 1.92 on week 1–4, 0.44 on 
week 9–12) and number of days on which analgesic 

medication were taken (mean 8 on week 1–4 and 1.26 

on week 9–12) 

Ebert (2012) HRV Functional gastrointestinal 

disease 

Statistically significant reduction in mean 

anxiety using the SCARED from 28.58 

(13.69) to 20.38 (14.04), t(25)=3.19, 
p<004 

Improved symptoms of depression. 

Mean SMFQ scores reduced from 6.12 

(4.63) to 4.08 (3.84), t(25)=2/37, 
p=0.026 

Statistically significant reduction in mean pain intensity 

and mean pain frequency [from 5.54(2.57) to 2.42 

(2.42), t(25)=6.04, p< 0.001] and mean pain frequency 
[from 5.34 (2.13) to 3.77 (2.87), t(25)=3.05, p<0.005], 

19% of treated sample reported they were totally pain 
free 
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Study Type of biofeedback Physical condition Change in symptoms of anxiety Change in symptoms of depression Change in symptoms of physical condition 

Shockey et al. (2013) HRV Cancer Reductions in both state anxiety (from 

means of 30.45 to 36.25 to means of 30 to 

34 with an overall decrease of 2 points) 
and trait anxiety (from a mean of 35.75 

and a median of 35 to a mean of 32.5 and a 
median of 30 points) 

N/A Minor reduction in pain/distress following biofeedback 

in the 5 out of 12 participants who reported experiencing 
pre-procedural fear 

Stepanchenko (2015) HRV Tension-type headache Improvement in reactive and personal 

anxiety following biofeedback 
(unquantified) 

Improvement in symptoms of 

depression following biofeedback 
(unquantified) 

Improvement in symptoms of tension headache 

following biofeedback (unquantified) 

Smith et al. (1989) STB Mitral valve prolapse Minor and statistically nonsignificant 

improvement in anxiety following 
biofeedback. Mean state anxiety score 

change − 9.67 ± 5.30 in the biofeedback 
group, − 5.75 ± 3.07 in the placebo group 
(p=0.594) 

N/A No immediate change in chest pain or catecholoamine 

levels in either group (mean change − 0.022 ± 0.1 in 
biofeedback group vs. − 0.06 ± 0.04 in the placebo 

group, p + 0.228), but delayed improvement in chest 
pain in biofeedback group (mean change − 0.0.41 ± 0.12 

in biofeedback group vs. -0.06 ± 0.04 in placebo group, 

p=0.049) which may or may not have been related to 
intervention 

Rotkis et al. (2014) Unknown Migraine Reduction in anxiety, greater in those with 

both pain and anxiety. Mean MASC scores 

reduced from 53.66 ± 1.93 at intake to 
51.69 ± 1.72 at exit (t(df)=31, p=0.19). 

Greater reduction in anxiety on some 

subscales (physical symptoms: 
tense/restless and social anxiety: 

humiliation/ rejection) and for those with 
higher initial scores 

Statistically significant reduction in 

depression. Mean CDI scores 55.94 ± 

1.97 at intake and 48.94 ± 1.34 at exit 
(t(df)=31, p=0.001) 

50% reduction in pain, similar in those with pain, 
anxiety and both issues 
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Effects of intervention 

Primary outcomes 

Most studies showed small decreases in both state and trait or overall levels of anxiety using a 

variety of psychometric instruments. Some changes were immediate and short term, others were 

delayed in nature. The largest changes were observed in studies using HRV (Ebert, 2012; 

Shockey et al., 2013) and a combination of EMG and finger temperature (Cozzi et al., 1987). 

All three studies that measured changes in depression reported improvement with biofeedback. 

Two of these studies used HRV (Ebert, 2012; Stepanchenko, 2015) and the mechanism of 

biofeedback in the third study was not stated (Rotkis et al., 2014). No meta-analysis or subgroup 

analysis of data was feasible due to the small number and heterogeneity of available results. 

Further details of changes in anxiety and depression are presented in Table 7. 

Secondary outcomes 

Most studies were designed to assess changes in physical symptoms of LTPC, particularly pain. 

All studies demonstrated improvements in these symptoms, regardless of the type of 

biofeedback modality, without and against control interventions. Again, no meta-analysis or 

subgroup analysis of data was undertaken due to the small number and heterogeneity of 

available results and no head-to-head comparison of biofeedback modalities was undertaken to 

be able to establish superiority of any in particular. Further details of changes in physical 

symptoms are presented in Table 7. 

Acceptability of interventions 

Cozzi et al. (1987) reported that within a 6 month follow-up questionnaire anonymously 

returned by seven out of eight of the original subjects, all responders indicated that they 

continued to use learnt relaxation exercises. When asked to assess the value of biofeedback 

training, five subjects rated it as “fairly effective,” and two subjects rated it as “very effective.” 

Shockey et al. (2013) ascertained participant satisfaction using a five question Likert-type 

survey. The survey was completed by 11 out of 12 participants and revealed that the 

combination of biofeedback and belly breathing techniques allowed participants to feel more in 

charge of their bodies before painful procedures (n=9/11, 81%) than biofeedback alone (n=5/11, 

45%) or belly breathing alone (n=7/11, 63%). 
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Risk of bias in included studies 

In terms of allocation, sequence generation was judged to be unclear for all four RCTs as there 

was insufficient or no description of how this was undertaken in any of the published reports. 

In terms of allocation concealment, only one RCT (Smith et al., 1989) described how 

participants or personnel were blinded. In this study, symptom records were collected by an 

evaluator who was unaware of individual subject’s assignment to either intervention or control 

groups. None of the four RCTs described how outcome assessors were blinded to study 

groupings. With regard to the completeness of outcome data, one RCT (Stepanchenko, 2015) 

reported a drop-out rate of zero in both arms and two RCTs (Rotkis et al., 2014; Smith et al., 

1989) reported similar but low (less than 15%) drop-out rates between arms. One RCT (Bussone 

et al., 1998) had disproportionately higher drop-out rates within the control arm (50 vs. 0%) for 

reasons that were not explained and no LOCF or similar analysis was undertaken to address 

these drop-outs, suggesting a potential source of bias during the final analysis. Four out of the 

five observational studies had drop-out rates of zero. Complete articles were available for only 

seven of the nine included studies. Two study reports (Rotkis et al., 2014; Stepanchenko, 2015) 

were only available as conference abstracts with limited results. Despite contacting one of the 

authors of these studies for whom contact details were available (Rotkis et al., 2014) and failing 

to receive any reply, these studies were included in the final analysis as their limited results 

were directly relevant to the purpose of the review. As no protocols were available, all included 

studies were judged to be of unclear risk of bias with regard to selective reporting. No conflicts 

of interest with regard to the funding of the studies were declared by any of the authors. 

Discussion 

Overall, there is limited, yet encouraging evidence to support further research into the use of 

biofeedback interventions for addressing psychological issues in children and adolescents with 

LTPC. From the handful of studies that have been done with this population, the evidence is 

greater for the effectiveness of bio-feedback interventions in the treatment of anxiety than the 

treatment of depression. Our findings echo those of previous reviews by Linkenhoker (1983), 

Culbert et al. (1996) and Schoenberg and David (2014). The small number of available 

biofeedback studies is in keeping with the finding by Kessler et al. (2001) that only 1.6% of 

studies treating anxiety and 1.5% of studies treating severe depression in the general population 

involved biofeedback treatments. 

Of the available biofeedback modalities, none clearly outperformed any other in addressing 

anxiety, depression or physical symptoms and none of the identified studies included a head-
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to-head comparison of biofeedback modalities. HRV showed slightly more promise in reducing 

anxiety than some other modalities and this may be related to better alignment with the target 

condition (Yucha & Montgomery, 2008). HRV has been postulated to operate via strengthening 

of homeostasis in the baroreceptor (Lehrer & Gevirtz, 2014) and a complex interplay between 

central and autonomic nervous subsystems, which are often dysfunctional in psychiatric 

disorders (Thayer et al., 2012; Yang et al., 2010) and can lead to adverse effects on emotion, 

social regulation and adaptability (Porges, 2001; Thayer et al., 2012). Despite studies in other 

groups highlighting the value of biofeedback in combination with relaxation strategies such as 

progressive muscle relaxation (Andrasik & Attansio, 1985; Kuttner et al., 1981; Young, 1988), 

individual and family therapies (Linkenhoker, 1983), only one of the identified studies 

(Shockey et al., 2013) investigated such a combination, making it impossible to draw any 

conclusions about the value of adjunctive strategies in the target population. 

Most studies reported an improvement in markers of LTPC, including pain, asthma severity 

and analgesia use, and these were maintained long-term (4–12 months) in those studies that 

undertook follow-up (Bussone et al., 1998; Cozzi et al., 1987; Kotses et al., 1991; Smith et al., 

1989). Due to the heterogeneity of conditions treated, it was not possible to ascertain what types 

of LTPC best respond to biofeedback intervention. However, the majority of studies had been 

undertaken in those with pain-related conditions. For most of these conditions, the use of 

different pain measures also made comparison of pain reduction impossible. The two studies 

involving participants aged between 8 and 20 years that investigated the acceptability of 

biofeedback interventions reported generally positive findings, which was reassuring. 

Biofeedback has been shown to be effective in both children and adolescents (Delaney et al., 

1992; Delk et al., 1994; Dikel & Olness, 1980). Despite certain developmental limitations, such 

as the need for age-appropriate graphics and game formats, more preparation, immediate praise 

and positive reinforcement and planned generalisation of training from clinic to other settings, 

children have been shown to be enthusiastic biofeedback subjects, less sceptical about self-

control procedures, to learn more quickly and to have fewer failures with treatment (Culbert et 

al., 1996). Although these issues are likely to apply to children with LTPC, they were not 

specifically mentioned by the authors of our identified studies as enhancers or barriers to 

treatment. 

There are a number of limitations of our review. Firstly, our search was confined to papers 

published in English on researched biofeedback interventions, rather than publicly available 

apps and other biofeedback devices. Secondly, most identified studies (apart from the one by 
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McKenna), had small sample sizes and were designed and powered with pain or medically-

related symptoms as a primary outcome, leaving us more prone to negative findings when 

baseline levels of anxiety and depression may have been low in studies samples (floor effect) 

and were using changes in anxiety and depression as our primary outcomes. Thirdly, due to the 

heterogeneity of study design (with particular regard to allocation and the types of psychometric 

instruments used for assessing anxiety and depression) and reporting (given the mixture of 

qualitative, quantitative, short and long-term nature of data and selectivity of data presented), 

meta-analysis of quantitative data was not possible and the risk of bias for most studies 

remained unclear. Fourthly, most identified studies were short-term in nature and focused on 

comparing biofeedback interventions with waitlist rather than active comparators, or observing 

the effects of biofeedback interventions in a single group. Finally, no study compared 

biofeedback with gold standard or traditional therapies. 

Further research using standardized methodology and reporting is required before the value of 

biofeedback interventions for this population can be confidently stated. Specifically, there is a 

need for studies that are adequately powered with subjects who are experiencing anxiety and 

depression, use standardized protocols to determine the appropriate type, dose and duration of 

biofeedback as part of a comprehensive patient-centred approach to improving mental health, 

and directly compare biofeedback interventions with traditional therapies as well as other 

biofeedback modalities for addressing the same conditions. In addition, longer term follow-up 

(e.g. 12 months after conclusion of biofeedback) would be useful to identify delayed and 

sustained effects of therapy. 

Conclusion 

Biofeedback interventions cannot currently be recommended as standalone therapy for 

addressing either anxiety or depression in children and adolescents with LTPC. Further research 

with participants experiencing clinical levels of anxiety or depression urgently needs to be 

undertaken, examining the use of different modalities alone, head-to-head, and in combination 

with established psychotherapeutic and pharmacological therapies, using more stringent 

methodology and reporting procedure. Given the increasing sophistication and availability of 

technology and the growing number of children and adolescents with LTPC who could benefit 

from effective and more easily available methods for addressing psychological problems such 

as anxiety and depression, further research into these possibilities appears worthwhile. 
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Chapter 6. Co-design of eHealth interventions with children and young 

people 

Thabrew, H., Fleming, T., Hetrick, S., & Merry, S. (2018). Co-design of eHealth interventions 

with children and young people. Frontiers of Psychiatry, 9, 481. 

https://doi.org/10.3389/fpsyt.2018.00481   

The preceding reviews indicated that: (i) there was inadequate evidence to clearly support the 

use of any existing intervention for addressing anxiety and depression in children and young 

people with LTPC; (ii) there may be a role for more clinically targeted and even hybrid 

interventions for this group; and (iii)  CBT and biofeedback-based modalities might be the 

most promising to combine during the development of a novel eHealth intervention. Rather 

than evaluating existing evidence-based interventions for treating anxiety such as BRAVE 

online (Spence et al., 2011) and Cool Kids (Rapee et al., 2006) in this population, I decided to 

develop a new intervention to increase appeal to this group (via co-design, the use of 

gamification and inclusion of health-related content); to increase the chance of completion by 

having a smaller number of modules; and to investigate the value of enhancing standard CBT 

with biofeedback. In this chapter, I provide a narrative review of contemporary co-design 

processes that can be undertaken with children and young people. Subsequently, I describe the 

co-design process employed during the development of Starship Rescue, a CBT and 

biofeedback-based computer game for addressing anxiety in children and young people with 

LTPC at Starship Hospital and elsewhere. Additional data from this co-design process are 

presented in the results section of Chapter 7.  

Abstract 

Co-design, defined as collective creativity across the entire design process, can lead to the 

development of interventions that are more engaging, satisfying, and useful to potential users. 

However, using this methodology within the research arena requires a shift from traditional 

practice. Co-design of eHealth interventions with children and young people has additional 

challenges. This review summarizes the applied core principles of co-design and recommends 

techniques for undertaking co-design with children and young people. Three examples of co-

design during the development of eHealth interventions (Starship Rescue, a computer game for 

treating anxiety in children with LTPC, a self-monitoring app for use during treatment of 

depression in young people, and HABITS, a digital ecosystem providing screening, study 

management and access to apps to support emotional health and reduce risky behaviour such 

https://doi.org/10.3389/fpsyt.2018.00481
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as substance misuse and self-harm) are provided to illustrate the value and challenges of this 

contemporary process. 

Introduction  

What is co-design? 

Co-design originated from the field of participatory design (Bjerknes et al., 1987) and involves 

a process of collective creativity applied across the entire design process (Sanders & Stappers, 

2008). Co-design is different from co-creation, defined as any act of collective creativity 

(Sanders & Stappers, 2008). During co-design, active collaboration occurs between researchers, 

designers, developers, and users as “experts of their experiences” (Visser et al., 2005). Co-

design involves more than participants saying what they want from interventions or services 

and being observed doing (to see how they use interventions or services); it involves jointly 

exploring and articulating needs and jointly exploring and making solutions (Sanders, 2002). 

The term “co-design” is sometimes incorrectly applied to include processes, more correctly 

termed “consultation” or “engagement” during which users views on a need, idea, or product 

are sought in a limited manner. Co-design aims for better design based on a richer, deeper 

understanding of what users know, feel, and even dream. 

Stages of co-design 

Most co-design processes begin with understanding the current needs and behaviours of users, 

developing concepts that are tested in simple, fast, and low-cost ways before being improved 

through an iterative process. Two structured methods applicable to service design and research 

are the five stage process by Bowen et al. (2013) and the six stage process by Boyd et al. (2010). 

Bowen proposes: (i) understanding and sharing experiences, (ii) exploring blue-sky ideas, (iii) 

selecting and developing blue-sky concepts, (iv) converging to practical proposals, and (v) 

prototyping and evaluating. Similarly, Boyd recommends: (i) engagement, (ii) planning, (iii) 

exploring, (iv) developing, (v) deciding, and (vi) changing. What may be new for many 

academics is the “scoping” phase of design. Rather than beginning with acquired expert 

knowledge or academic research, co-designers seek to deeply understand contemporary lived 

experience from users to know what problems need to be solved. 

Agile design 

The pace of co-design can be increased using agile design. This involves discovering, 

designing, developing and testing a product or service in a series of (often rapid) cycles known 

as “sprints” (Figure 18). “Scrum” methodology and “kanban” methodology are two forms of 
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agile design. Both involve regular meetings between a pre-determined set of people so that 

sprints can be kept on track. A typical scrum includes a product owner (the person with vision 

and authority), a scrum master (a facilitator and advisor, who removes impediments to progress, 

but does not manage the team), and a team (usually 3–10 members, matched to the needs of the 

project, who are self-managing and jointly responsible for delivering the product via a series of 

tasks). During scrum-based design, work is done within predetermined timeframes (usually 2–

4 weeks), with a deliverable product at the end of each sprint. There is an emphasis on cross-

functionality and no one within the main team has specified roles 

(https://www.cprime.com/resources/what-is-agile/what-is/scrum). Kanbans do not involve 

fixed-length sprints or regular team meetings. Instead, tasks are pulled from a backlog and 

product is released as it is created, allowing for continuous delivery. Team members can choose 

tasks aligned with their area of expertise. However, over-specialization can reduce team 

effectiveness (https://www.atlassian.com/agile/kanban). 

Figure 18. The agile method 

 

Co-design and research 

Co-design can be employed during generative, pre/post-test and evaluative research (Sanders 

& Stappers, 2008) and during the complete development of an intervention. During generative 

research, it can help to produce ideas and concepts to be designed and developed and help to 

identify what will actually be useful and usable in the future. During pre/post-test research, it 

can help researchers gain a better understanding of people’s experiences in the context of their 

past, present and future lives. As part of evaluative research, it can help to assess the 

effectiveness of existing products, spaces, systems, or services. When used across the complete 

https://www.cprime.com/resources/what-is-agile/what-is/scrum
https://www.atlassian.com/agile/kanban
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development of a new intervention, co-design usually begins with the use of superficial probes 

to engage users, moves on to more intensive generation of ideas using detailed toolkits, narrows 

into the development and evaluation of prototypes and ends with more targeted post-design 

evaluation (Figure 19). During each stage, researchers, designers, and users may have differing 

levels of involvement in the process, but all remain part of the team. 

Figure 19. Use of probes, toolkits, and prototypes across different stages of research 

(Reproduced with permission from Sanders and Stappers (2014)). 

 

Practical techniques for facilitating co-design 

Numerous creative techniques exist for making users’ experiences available for discussion. 

These include the use of visual materials, story-telling, fun and playful activities, and the 

physical creation of products. It is important to embrace ambiguity to create a space that fosters 

creativity and supports reflection (https://www.smallfire.co.nz). Materials that can support such 

processes with participants of all ages include whiteboards, collages, storyboards, inspiration 

cards, modelling tools (Play-Doh©, Lego©, Meccano©, etc.), and games (Gray et al., 2010). 

Prototypes have a special place in the process of co-design. As less abstract and more “visible” 

entities created during the co-design process, they encourage more focused engagement, 

discussion, and testing of hypotheses. They allow people to experience a product or situation 

that did not previously exist and facilitate the consideration of multiple, potentially overlapping, 

theories or perspectives (Stappers, 2014). To achieve the best results, it is important to engage 

users early, ensure there is a representative spread of users (not just the easy to reach), and have 

staff (researcher/designer) buy-in and willingness to go beyond the comfort zone of a tightly 

controlled research process and environment (Boyd et al., 2010). Studio design 

(http://jpattonassociates.com/wp-content/uploads/2015/03/design_studio_quickref.pdf) is a 

specific process that can be used to create and critique multiple versions or prototypes of 

https://www.smallfire.co.nz/
http://jpattonassociates.com/wp-content/uploads/2015/03/design_studio_quickref.pdf
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proposed interventions in the space of a few hours. This process of “ideation,” rather than 

“iteration,” leads to the generation of a wider range of possible solutions from which the design 

team can choose the most viable. 

Benefits of co-design 

Whether it is used for research or service improvement, co-design can have benefits for projects, 

users and services (Steen et al., 2011). Projects may be enhanced by the range of available ideas, 

a better understanding of user needs, and reduction in development costs and time. Users may 

benefit by receiving a more satisfactory intervention or higher quality of service and becoming 

educated about future interventions (Alam, 2002). Services can improve their relationships with 

users, focus on user needs and can increase the likely support and success of innovations.(Hagan 

et al., 2012). However, to date, there is limited research regarding the effectiveness of products 

or services that have been co-designed compared with those that have not been co-designed 

(Mulvale et al., 2016; Richard et al., 2017).  

Challenges of co-design 

Potential downsides of co-design include challenges navigating ethics and review board 

application processes where committees expect pre-planned processes and unfamiliar with the 

flexibility required in co-designed research (Goodyear-Smith et al., 2015). This can be managed 

by upfront explanation of the co-design process and face-to-face discussion with ethics 

committees. Frustration regarding the pace and scale of change is common, particularly for 

users (Bowen et al., 2013). So, being clear about how long the process will take and what is 

within the brief are important. Conflict and tension relating to issues of power may occur within 

co-design groups. This is particularly likely if users have had previous poor relationships with 

researchers or clinicians (Robert et al., 2015). Although it may be tempting to exclude 

“difficult” users from the process, it is also important to address their needs if an intervention 

is likely to be useful to its intended audience. Importantly, diverse users may have different 

needs and preferences. For example, young people who are not distressed are likely to find 

helping-seeking easier than those with depression (Carlton & Deane, 2000). Furthermore, even 

within seemingly like groups, preferences can be diverse and conflicting. Where multiple types 

of user are engaged, care needs to be taken to balance their needs or to meet the needs of some 

users well. Trying to please everyone with one design can lead to the creation of a universally 

unsatisfactory hybrid or “duck-horse” (http://www.creativevisualart.com). In such situations, it 

may be more useful to segment an audience and interventions 

(https://www.thecompassforsbc.org/how-to-guides/how-do-audience-segmentation). Project 

https://www.thecompassforsbc.org/how-to-guides/how-do-audience-segmentation
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and funding creep are extremely likely unless careful thought has been put into managing these 

risks. Defining the type, extent and realistic parameters associated with the co-design process 

(including funding limitations) is vital to achieving a timely and satisfactory result. Finally, co-

design processes do not inherently lead to the creation of an outcome that will always be 

generalizable across user groups, time and place. One of the maxims of agile design is “fail 

quickly” (https://www.digitalartsonline.co.uk/features/creative-business/embrace-failure/). This 

refers to the concept that not all seemingly excellent, well thought out ideas will succeed in 

practice. While rapid testing and iteration is important, so is ceasing work or changing direction 

when a prototype is not working well. This can be challenging in a publicly funded research 

setting. Even where a product does not fail, its appeal may not generalize to broad target groups. 

Robust co-design processes can identify these differences in scoping or understanding phases 

and can test concepts early with diverse groups, including users that are introduced at later 

stages. 

Co-design with children and young people 

Undertaking co-design with children and young people broadly follows the principles outlined 

above. In addition, it is important to make participatory workshops engaging and productive 

(Pedersen, 2000). Ways of doing so include the use of comfortable and age-appropriate 

environments (ideally not a clinic or research office), meaningful ice-breakers and familiar 

games (don’t reinvent the wheel). The use of naturally occurring groups (e.g. friends or 

classmates) may assist conversation, but less so when sensitive topics are being discussed. 

Young people may be motivated by cash rewards or being named as “authority figures” in the 

process (Glasemann & Kanstrup, 2008). For participants with lower motivation, the use of short 

activities, clearly stated outputs, concrete examples and familiar situations can all help 

(Mazzone et al., 2008). Culturally-relevant concepts (such as metaphors connected with youth 

or particular cultures) and the use of settings and props to communicate cultural references can 

improve engagement (Bowen et al., 2013). The ideal duration of workshops for children and 

young people is usually between 30 min and 2 h, depending on the age and abilities of the 

audience. Safety and wellbeing is important, so regular toilet breaks, the availability of snacks 

or “brain food” and sensitivity to participants’ mental health issues can improve the group’s 

productivity. As stated above, it is important to source a representative range of users and not 

just those who are keen to participate in research. Finally, a useful (and potentially anxiety-

provoking) mantra for running genuinely responsive co-design workshops is “make a plan, then 

throw it away” (https://www.wearesnook.com). 

https://www.digitalartsonline.co.uk/features/creative-business/embrace-failure/
https://www.wearesnook.com/
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Co-design and eHealth 

Co-design of eHealth interventions has added complexity relating to the multi-faceted 

interaction between researchers, users, and software developers. The overarching co-design 

philosophy may need to be underpinned by conscious co-design relationships between 

researchers and users, software developers and users, and researchers and software developers. 

In addition, although eHealth interventions designed for independent access may only have one 

set of users, interventions designed for supported or clinic-based use may also need to cater to 

the needs of support people and clinicians to optimize their uptake and adherence. Finally, due 

to the rapidly changing digital landscape, updates and re-iterations of successfully co-designed 

eHealth interventions should be anticipated (de Beurs et al., 2017; Fleming, de Beurs, et al., 

2016). 

Three examples of co-design during the development of eHealth interventions for children 

and young people 

Example 1: Development of Starship Rescue, a computer game for treating anxiety in 

children with long-term physical conditions 

Children and young people with LTPC have higher rates of psychological issues, especially 

anxiety during the co-design process of an eHealth intervention to address anxiety, seven focus 

groups (three for children and parents, two for adolescents, one for paediatricians and one for 

general practitioners) were undertaken using a semi-structured format and clips of existing 

eHealth interventions. Five key themes emerged from this scoping phase: (1) the experience of 

long term physical conditions as an anxiety-provoking journey; (2) limited access to 

information and eHealth-related interventions to support this journey; (3) desires for 

interventions that assist with multiple aspects of the illness experience, especially anxiety; (4) 

diversity of preferences regarding the format and vehicle of such interventions (many, but not 

everyone, wanted games); and (5) the importance of trust regarding the source of interventions. 

During the second phase, therapeutic and educational components for the game including CBT, 

biofeedback and the use of a bi-centric frame of reference were identified by the researcher 

(HT). Game design principles, flow methodology, and Bartle gamer profiles were contributed 

by a game designer, and biofeedback expertise was provided by a biofeedback specialist. User-

identified preferences, including the use of a versatile gaming format and story, were 

incorporated into an initial prototype. An agile design process (Figure 18) was undertaken at 

this stage to develop, test and refine individual modules of the intervention in 2–3 sprints over 

a 6 months period. User feedback was incorporated to address technical issues, make 
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instructions clearer, and develop the look and feel of the game. An open trial of the prototype 

was subsequently undertaken to evaluate its acceptability and effectiveness. 

Example 2: Development of a self-monitoring app for use during treatment of depression in 

young people  

Young people with depression commonly experience suicidal ideation and engage in self-harm 

(Cash & Bridge, 2009) and require support to monitor symptoms outside of face-to-face 

treatment (Hetrick et al., 2017). During a scoping/generative phase (Figure 19), SH and 

colleagues engaged young people with lived experience of self-harm individually to understand 

their needs. Young people described relationship difficulties, distressing emotions, a sense of 

isolation, exposure to other’s self-harm, comparing themselves to others, and school/work 

difficulties as factors likely to lead to self-harm. Factors mitigating the risk of self-harm were 

different for everyone and environmentally dependent. Distraction, access to immediate support 

and environmental modification were identified as helpful techniques. 

Four co-design workshops, using a design studio (Warfel, 2009) approach in the context of an 

overarching participatory design framework (Hagan et al., 2012), were subsequently conducted 

with young people to develop an app to meet their needs (Hetrick et al., 2018). Individual 

designs were critiqued by peers with a focus on goals rather than what was liked/not liked (i.e. 

providing two to three ways in which it solves a problem and one to two ways in which it could 

be improved). Wireframes of optimal features were included in a prototype app. Key features 

included a customizable mood monitoring feature (with a positive focus and avoiding typical 

emotional labels and simplistic “emotion faces”); a one-touch function to access real-life 

support, “distractions,” immersive activities designed to distract them from acute distress, and 

a personalized “care package” of activities designed to enhance well-being (e.g. playlists, 

relaxation activities, inspirational quotes, supportive messages from friends, photographs or 

videos reminding them of fun times, and links to funny YouTube videos). 

Example 3: The development of HABITS, a multistage digital intervention for youth 

mental health 

New Zealand adolescents, particularly those of Māori and Pacific ethnicities, have high rates of 

depression, suicidality and poor rates of health care access (Fleming et al., 2014). Mainstream 

approaches, not targeted to these user groups, have had limited impact. TF and colleagues 

developed a multistage co-design process, beginning with an extended scoping/generative 

phase (Figure 19) with Māori, Pacific, and other young people, both with and without 

experience of mental distress. Aims of this phase included the identification of current eHealth-
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related needs, behaviours, preferences, and opportunities, without presupposing specific goals 

or interventions. 

Eight focus groups [two whānau (extended family) groups, one school group and three 

community groups], and a brief online survey (n=74) were undertaken over a 6 months period. 

Information was obtained about personal preferences regarding health-related and non-health 

related websites and apps as well as online behaviours and help-seeking strategies, particularly 

when feeling down, depressed, or struggling with mental health issues. There were two 

profoundly important findings. Firstly, participants were open to receiving online support. 

Many participants said they spent time online when distressed. When directly mental health-

related, it almost always involved posting about their situation or distress on social media 

accounts with varying levels of anonymity. Almost none had sought help from strangers nor 

looked for information or help online other than by posting on social media. Where people did 

seek help this usually occurred when they were “desperate,” such as during a period of increased 

suicidal ideation. Secondly, adolescents with similar levels of mental health need and 

backgrounds had diverse preferences. Although some considered that a gamified, playful 

interface was important for engagement and that early intervention approaches would be the 

most desirable and powerful, others considered that a serious, to the point, simple interface was 

essential and that games would be trivializing. 

During a reflective “targeting” stage, this information was triangulated with known population 

health needs, cultural, clinical, and researcher advice, themes from the literature, available 

resources, implementation opportunities and ongoing user input. It was agreed that any digital 

intervention to support wellbeing in this group could not rely on individual help-seeking and 

would require “push” approaches or outreach systems. In addition, for pragmatic reasons, a 

decision was made to prioritize the needs of younger adolescents who were interested in earlier 

intervention and often preferred non-threatening, game-based approaches. Finally, engagement 

was undertaken with education stakeholders to align planned online interventions with existing 

school-based screening and healthcare. These critical shaping decisions were reviewed and 

reflected on with stakeholders prior to the commencement of a formal co-design development 

phase. From this point, two initial interventions to address emotional health and substance use 

were developed and are currently being evaluated. 
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Conclusion 

Co-design is an important step for increasing the extent to which interventions are user-centred. 

Although it is likely that co-designed interventions and services are more engaging, more 

satisfying, and or more useful to potential users, there are challenges in undertaking research 

using co-design and the relative effectiveness of co-designed interventions has only been 

researched to a limited extent. Co-design can successfully be undertaken with children and 

young people. However, additional thought needs to be given to settings and techniques to 

ensure meaningful engagement and participation from these groups. Our experience suggests 

that alongside other necessary developments in the field (Fleming, de Beurs, et al., 2016), co-

design has promise for increasing the impact of eHealth interventions for children and young 

people. Co-design is a process not a product. 
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Chapter 7. Co-design and open trial of Starship Rescue, a cognitive 

behaviour therapy, biofeedback, and game-based eHealth intervention to 

treat anxiety in children and young people with long-term physical 

conditions 

Thabrew, H., Stasiak, K., Kumar, H., Naseem, T., Frampton, C., & Merry, S. Co-design and 

open trial of Starship Rescue, a cognitive behavior therapy, biofeedback, and game-

based eHealth intervention to treat anxiety in children and young people with long-term 

physical conditions [Manuscript submitted for publication]. 

Having confirmed the viability of co-design with children and young people, I proceeded to 

develop and evaluate a CBT and biofeedback-based computer game for treating anxiety 

children and young people with LTPC. In this chapter, I further describe the co-design process 

undertaken during the development of Starship Rescue, the game itself and the results of an 

open trial of this prototype eHealth intervention. This chapter has been expanded from the 

version submitted for publication to allow the reader to gain a better understanding of the 

intervention. 

Abstract 

Background: Approximately 10%–12% of New Zealand children and young people have 

LTPC (also known as chronic illnesses) and are more likely to develop psychological problems, 

particularly anxiety and depression. Delayed treatment leads to worse physical and mental 

healthcare, school absence, and poorer long-term outcomes. Recently, eHealth interventions, 

especially those based on the principles of CBT, have been shown to be as good as face-to-face 

therapy. Biofeedback techniques have also been shown to enhance relaxation during the 

treatment of anxiety. However, these modalities have rarely been combined. Young people with 

LTPC have expressed a preference for well-designed and technologically-based support to deal 

with psychological issues, especially anxiety. 

Objective: This study aimed to co-design and evaluate the: (i) acceptability and (ii) usability 

of a CBT and biofeedback-based, 5-module eHealth game (eventually called Starship Rescue) 

and (iii) to provide preliminary evidence regarding its efficacy in addressing anxiety and quality 

of life in young people with LTPC.  

Methods: Starship Rescue was co-designed with children and young people from a tertiary 

hospital in Auckland, New Zealand. Following this, 24 young people aged 10 to 17 years were 

enrolled in an open trial, during which they were asked to use the game for an 8-week period. 
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Acceptability of the game to all participants was assessed using a brief, open-ended 

questionnaire, and more detailed feedback was obtained from a subset of 10 participants via 

semi-structured interviews. Usability was evaluated via the System Usability Scale (SUS) and 

device-recorded frequency and duration of access on completion of the game. Anxiety levels 

were measured prior to commencement, on completion of the game, and 3 months later using 

the Generalized Anxiety Disorder 7-item scale (GAD-7) and Spence Child Anxiety Scales 

(SCAS), and at the start of each module and at the end of the game using an embedded 

Likert/visual analogue scale. Quality of life was measured prior to commencement, on 

completion of the game, and 3 months later using the Pediatric Quality of Life Scale (PEDS-

QL). 

Results: Users gave Starship Rescue an overall rating of 5.9 out of 10 (range 3–10 and a mean 

score of 71 out of 100 (SD 11.7; min 47.5; max 90) on the SUS. The mean time period for use 

of the game was just over 11 weeks (78.8 days, 13.5 hours, 40 minutes). Significant reductions 

in anxiety were noted between the start and end of the game on the GAD-7 (-4.6 (p=0.000)), 

SCAS (-9.6 (p=0.005)), and the Likert/visual analogue scales (-2.4 (p=0.001)). Quality of life 

also improved on the PedsQL scale (+4.3 (p=0.042)). All changes were sustained at 3-month 

follow-up. 

Conclusions: This study provides preliminary evidence for Starship Rescue being an 

acceptable, usable and effective eHealth intervention for addressing anxiety in young people 

with LTPC. Further evaluation is planned via a more formal RCT. 

Introduction 

LTPC (also known as chronic illnesses), defined as those lasting more than 3 months and 

impairing functioning are common, affecting 10%–12% of children globally (Van Cleave et al., 

2010). Such conditions include asthma, diabetes, epilepsy, and obesity, among others (Burkhart 

et al., 2002; Perrin et al., 2007). The prevalence of LTPC in childhood is increasing (van der 

Lee et al., 2007). Due to improvements in hygiene, immunization, and access to medical care 

in some high-income countries, it is greater than that of acute illness (Halfon & Newacheck, 

2010). 

Psychological problems are more likely in children and young people with LTPC (Cadman et 

al., 1987; Marin et al., 2009; Newacheck et al., 1991; Pao & Bosk, 2011; Pless & Roghmann, 

1971; Rosenbaum, 1998). Of these, anxiety is the most common, with some studies identifying 

rates as high as 40% (Denny et al., 2014). The likelihood of psychological problems, including 
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anxiety, appears to be related to numerous factors that may impose a cumulative allostatic load 

(Juster et al., 2010). These include developmentally-related self-regulation, family dynamics, 

illness, procedure-related pain or distress (Juster et al., 2010; Lewis & Vitulano, 2003) and 

readjustment to normal life following the completion of treatment (Sawyer et al., 1997). In the 

longer term, untreated anxiety may have a chronic and unremitting course (Ramsawh et al., 

2009) and increase the risk of other psychiatric problems such as depression and substance use 

disorders (Pine et al., 1998). 

Access to and efficacy of treatments for psychological problems in children and young people 

with LTPC are currently limited. Although they are traditionally addressed using generic 

psychotherapies such as CBT and pharmacotherapies such as anxiolytic or antidepressant 

medication, there is limited evidence that such therapies are effective for this population 

(Thabrew, Stasiak, et al., 2018b). Even in the general population, CBT only has a 60% response 

rate for anxiety treatment, suggesting room for improvement (Compton et al., 2014). 

Additionally, access to psychotherapies is often limited and dependent on the availability of 

community child and adolescent mental health services, paediatric consultation liaison services, 

and other health services. Most interventions designed for children and young people with 

LTPC focus on adherence to medical treatment, education about medical conditions, and 

improving aspects of medical care (Thabrew, Stasiak, et al., 2018b). 

Over the past few decades, the increasing popularity of smart technology, release of gamified 

and app-based interventions, and calls from international organizations such as The Lancet 

Global Mental Health Group (2007) for the introduction of innovative and accessible cognitive 

and behavioural strategies to treat anxiety, depressive, and other common mental health 

problems have led to the likelihood that eHealth interventions will play a significant role in 

future mental health delivery. Purported advantages of eHealth interventions include increased 

accessibility, greater anonymity, flexibility, reduced expenses, eliminated travel time, and 

interactivity (Christensen et al., 2014; Cunningham et al., 2009). Several recent systematic 

reviews have confirmed the efficacy of eHealth interventions for anxiety, the most recent of 

these citing moderate-to-large effect sizes compared to no treatment (g=0.53–1.41) (Hollis et 

al., 2017; Reyes-Portillo et al., 2014; Richardson et al., 2010; Stasiak et al., 2016; Stjerneklar 

et al., 2018). The most widely used and evaluated eHealth interventions for childhood anxiety 

are CBT-based interventions BRAVE-Online (Body Signs, Relaxation, Active Helpful 

Thoughts, Victory Over Your Fears, Enjoy) Online (Spence et al., 2011) and the Cool Kids 

series that includes Little Cool Kids for younger children (Morgan et al., 2017) Cool Kids online 
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for older children (Morgan et al., 2016) and Chilled Out for Adolescents (the latter was 

developed from a CD-ROM version called Cool Teens) (Wuthrich et al., 2012). Both have been 

shown to be clinically effective, but none address anxiety in the context of health-related 

conditions, nor are they widely available outside Australia. A number of other CBT-based 

interventions with evidence of efficacy also exist (Tozzi et al., 2018). A few mindfulness-based 

interventions, such as Personal Investigator and an unnamed problem-solving intervention, also 

have limited evidence of acceptability and user satisfaction (Tozzi et al., 2018). To date, no 

eHealth interventions have been specifically designed to address anxiety in children and young 

people with LTPC. Given the medically-related and unrelated factors that lead to anxiety for 

this group and the fact that anxiety management needs to be available and effective in the 

context of ongoing physical healthcare, it seems likely that they have different needs from the 

general population. A recent Cochrane review identified only one CBT-based, chronic-pain 

focused, online intervention, Web-MAP. Two low-quality studies provided unclear evidence of 

its efficacy in reducing anxiety (Thabrew, Stasiak, et al., 2018a). 

Traditional psychological therapies often include a component of psychologically or chemically 

induced relaxation. There is increasing evidence that newer, more technologically-based forms 

of therapy, such as biofeedback, may achieve similar results, either alone or in combination 

with traditional therapies (Schoenberg & David, 2014). Furthermore, some biofeedback 

interventions have already been combined with game-based technology to reduce stress or treat 

behaviour disorders (Knox et al., 2011). Biofeedback involves using electrical or electro-

mechanical equipment to measure physiologic processes occurring in a person and then feed 

this information back to them to develop a greater awareness and ability to control changes 

within their bodies with and without equipment (Culbert et al., 1996) and improve health and 

performance (Schwartz & Andrasik, 2017). There are several types of biofeedback, including 

HRV, electroencephalography (EEG), and pneumography (PNG). Two HRV biofeedback-

based interventions, Dojo and Relax to Win, have been demonstrated to reduce childhood 

anxiety (Tozzi et al., 2018). A third EEG, mindfulness and CBT-based intervention, Mindlight, 

has also shown some promise (Tozzi et al., 2018). A recent systematic review supported HRV 

as the most effective form of biofeedback for the treatment of anxiety and supported further 

research into hybrid models of therapy (Thabrew, Ruppeldt, et al., 2018).  

During a recent study, New Zealand young people with LTPC confirmed that anxiety is the 

most common psychological issue that they face (Thabrew et al., 2016). Together with their 

families and clinicians, they described limited knowledge of and access to eHealth interventions 
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and expressed support for the development of eHealth interventions targeted towards their 

needs. Between 2017 and 2019, a six-month co-design process was undertaken with New 

Zealand young people and a local game developer (Carbon Imagineering) to develop a CBT 

and biofeedback-based eHealth game called Starship Rescue (Thabrew, Fleming, et al., 2018). 

The game was designed to target somatic, behavioural and cognitive aspects of anxiety as 

summarised in Figure 20.  

Figure 20. CBT and biofeedback-based model of action of Starship Rescue 

 

Development of the game involved three cycles of ‘sprints’ during which the prototype game 

was coded and ‘scrums’ during which feedback was collected and reviewed. At the end of each 

cycle, a deliverable version was made available to the tester group to garner further feedback, 

which was then implemented in the next development cycle. Following this, an open trial was 

undertaken with the aims of evaluating: (i) acceptability, (ii) usability, and (iii) to provide 

preliminary evidence of its clinical efficacy and collect data to inform the design of a subsequent 

RCT. 

Methods 

Design 

The open trial, proposed by the lead author (HT) and approved by two other authors (SM and 

KS), employed a mixed-methods design including quantitative analysis of anxiety symptoms 

and quality of life outcomes, intervention usage, and qualitative analysis of participant 

feedback.  
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Population 

Twenty-four young people aged between 10 and 17 were recruited from a tertiary children’s 

hospital in Auckland, New Zealand, between October 2018 and May 2020. Eligible participants 

had any type of long-term physical condition lasting for longer than three months (e.g. asthma, 

diabetes, cancer, cystic fibrosis), elevated levels of anxiety (e.g. specific phobia, generalized 

anxiety, and non-specific anxiety) and may or may not have had co-morbid mental health 

conditions. Eligible participants were of any ethnicity, intellectually and physically able to use 

the intervention, and who understood enough English to play the game and provide informed 

consent or assent with paired parental consent if they were under 16 years of age. Participants 

who did not meet all these criteria and those who had recently undertaken or were undertaking 

CBT or other forms of psychotherapy, biofeedback therapy, or pharmacotherapy with 

anxiolytic medication within the past six months were excluded as the effect of those therapies 

could confound the impact of the intervention.  

Intervention 

Starship Rescue is a game-based eHealth intervention based on the story of a space hospital 

(Starship; named after Starship Hospital in Auckland, New Zealand) that gets caught up in a 

vortex of anxiety. The narrative is that of a new captain whose mission is to help find the lost 

bravery stars and restart its engine. Purposely designed to harness the correlation between 

shorter duration of use and outcomes (Coyle et al.), it includes five modules, each taking 

between 15 and 30 minutes to complete (Figure 21).  
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Figure 21. Five modules of Starship Rescue 

 

The intervention is provided on a tablet synced with a commercially available, wrist-based, 

Scosche Rhythm Plus® heart rate monitor accessed during biofeedback-based relaxation 

exercises (Figure 22).  

Module 1: Introduction to anxiety

Module 2: Using your body to beat 
anxiety

Module 3: Using your mind to beat 
anxiety

Module 4: Problem solving and graded 
exposure, real-life skill building

Module 5: Final quiz, reward and stay 
cool capsule
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Figure 22. Tablet and heart rate monitor 

 

Although most knowledge and skills are gained within modules, users must also practice 

overcoming a named worry/anxiety in the ‘real world’ between the fourth and fifth modules to 

complete the intervention. No external therapist support is required. Parental involvement has 

previously been shown to aid the successful completion of eHealth interventions, learning, and 

application of skills and systemic risk factors associated with the maintenance of childhood 

anxiety (Grist et al., 2019). During the use of Starship Rescue, parents help their child choose 

a real-life reward to receive on completion of the intervention, validate achievement of an out-

of-game task in the fourth module by entering a four-digit code so that they can proceed to the 

final module, and are emailed a summary of the key learning points if their child does not have 

an email address.  

Participants were loaned a tablet with Starship Rescue installed on it and encouraged to 

complete all modules at home or in hospital within eight weeks. If they requested additional 

time at this stage, it was provided. Player data was saved within the game, allowing participants 

to pause and resume the game when participants wished to do so. Some data (e.g. module 

completion and time taken) were manually pushed from the game to an administrator email 

address at the end of the game. Further details of modules are provided in Table 8 and 

illustrative images of the game are presented in Figures 23–38.  
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Table 8. Description of the content and core skills covered in each module of Starship Rescue 

Module Content Purpose 

1 • Introduction to game, choice of avatar, choice of 

out-of-game reward 

• Mini-game 1: Finding the anxiety monster in the 

sea of emotions  

• Cavemen cartoon story 

• Mini-game 2: Exploration of the anxiety monster 

• Weapons chamber 

Orientation; Understanding anxiety as 

one of a range of emotions; 

Understanding the origins of anxiety and 

symptoms of anxiety, including in 

oneself; Introduction to a range of 

coping mechanisms, including those that 

are already in use (strengths-based 

approach). 

2 • Quiz to recap learning from module 1 

• Hoverboard analogy  

• Introduction to biofeedback using wrist-band 

• Breath of power technique 

• Mini-game 3: Calm quest 

• Zero gravity technique 

• My happy place technique 

Introduction to the 5-part model of CBT; 

Learning to use the body to beat anxiety 

via deep breathing, progressive muscle 

relaxation, and guided imagery; 

Practicing staying calm while playing a 

game. 

3 • Quiz to recap learning from module 2 

• Introduction to helpful and unhelpful thoughts 

• Astronaut cartoon story 

• Mini-game 4: Planet of the mind 

• Space detective analogy 

• Return to weapons chamber to practice breath of 

power, zero gravity, and/or my happy place 

techniques 

Introduction to cognitive restructuring; 

Use of bicentric framework to learn from 

others; Encouragement to identify and 

rate thoughts as helpful or unhelpful; 

Reinforcement of concepts via a game. 

4 • Quiz to recap learning from module 3 

• Mini-game 5: Teleporter 

• Introduction to problem-solving 

• Mini-game 6: Space elevator 

• Introduction to graded exposure 

• Return to weapons chamber to practice breath of 

power, zero gravity and/or my happy place 

techniques 

Introduction to problem-solving for 

simpler worries and graded exposure for 

more longstanding or difficult ones. 

5 • Final quiz to place bravery stars into bridge of 

Starship and restart its engines 

• Emailing of Stay Cool Capsule with summary of 

learning 

Consolidation of learning; Completion of 

game; Receipt of memory aid for use 

following the game. 
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Figure 23. Onboarding screen for Starship Rescue 

 

Figure 24. The bridge of Starship and guide 
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Figure 25. Character selection 

 

Figure 26. Choosing the type(s) of anxiety that players want to beat 
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Figure 27. Visual analogue scale of anxiety completed at the start of each module 

 

Figure 28. Confirmation of parental assistance at the start of the game 
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Figure 29. Exploring the sea of emotions in module 1 to find the anxiety monster 

 

Figure 30. A cartoon explaining the origins of the fight or flight response from the days of 

cavemen  
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Figure 31. An Operation® type game in which players identify symptoms of anxiety from the 

monster on the left and transfer those that they recognise in themselves to the monster on the 

right (thereby, creating a more detailed impression of their own anxiety monster) 

 

Figure 32. The weapons room containing familiar and new skills for beating anxiety 
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Figure 33. The breath of power deep breathing relaxation exercise (with changes in heart rate 

visible at the top left hand corner of the video).  

 

Figure 34. Using the breath of power to relax during a space game (high heart rate pauses the 

game, lower heart rate resumes the game).  
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Figure 35. A platform-based game in module 3 during which players collect crystals that are 

helpful thoughts, while avoiding unhelpful thoughts 

 

Figure 36. The space elevator in module 4 
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Figure 37. Example of recap quiz questions at the start of each module 

 

Figure 38. Using bravery stars to re-start Starship Rescue’s engines on completion of the 

ultimate quiz in module 5 

 

Starship Rescue is underpinned by principles of (i) CBT, (ii) biofeedback, (iii) learning theory, 

and (iv) game player taxonomy. 
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(i) CBT involves recognizing the emotions, thoughts and bodily sensations associated 

with anxiety and learning to manage them using coping skills such as relaxation, 

thought restructuring, and exposure to triggers (Kendall & Hedtke, 2006). The five 

modules of Starship Rescue involve users: i) learning how to identify and rate 

emotions, including anxiety; ii) learning how to use their body to beat anxiety; iii) 

learning how to use their minds to beat anxiety; iv) using their actions to beat 

anxiety; and v) completing a final quiz to revise their knowledge about anxiety and 

its management.  

(ii) Biofeedback utilizes electrical feedback on physiological processes and results in a 

change in bodily functioning. The precise mechanism of biofeedback is dependent 

upon the chosen modality. HRV, the interval between heartbeats, is determined by 

heart-brain interactions and non-linear autonomic nervous system (ANS) processes 

(Gevirtz et al., 2016; McCraty & Shaffer, 2015). The ANS consists of two parts, 

the sympathetic nervous system (SNS) and the parasympathetic system (PNS). 

During periods of anxiety, the SNS becomes activated, adrenaline is secreted into 

the bloodstream, and HRV alters. These effects can be countered by regulating 

one’s breathing and activating the PNS. Visual feedback of one’s heart rate can 

make this process more concrete and accessible, even to children (Schwartz & 

Andrasik, 2017). As there is a wide range of normal heart rates and HRV in people 

of different ages, during the development of Starship Rescue, it was deemed 

impossible to undertake sophisticated measurement of HRV. Instead, a recording 

of a player’s heart rate when the wrist-band was worn in the first module became 

the baseline from which subsequent alterations were recorded when users played 

biofeedback-based games in subsequent modules. 

(iii) Learning theory involves understanding how knowledge is acquired and utilized. 

Of the multiple learning theories in existence, Starship Rescue primarily draws on 

two: behaviourism and cognitivism. Behaviourism suggests that learning is based 

on external stimuli and subsequent responses (Boghossian, 2013). Multiple aspects 

of the game engage the user in this manner, such as using reward-based games and 

regular quizzes. Cognitivism regards learning as an internal and active mental 

process that develops within a learner and increases mental capacity, skills, and 

further learning (McLeod, 2003). During Starship Rescue, users learn about the 

connection between thoughts and emotions, coping skills, and practice newly 

learned skills. In addition to these foundations, two other learning approaches were 
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intentionally employed during the game’s design. The first was the use of a bi-

centric frame of reference. Demonstrated to be valuable for enhancing acquisition 

of abstract and multi-dimensional information, this combines the egocentric 

perspective, in which a user becomes immersed in an action (learning by doing) 

and the exocentric perspective in which they gain insights by distancing 

themselves from the context (being able to see the forest, rather than the trees) 

(Salzmanet al., 1999). During Starship Rescue, users switch from completing tasks 

themselves (including games) to watching cartoons in which other characters 

experience and overcome similar worries. The final learning approach is ‘situated 

learning’ (Cobb & Bowers, 2016) in which authentic contexts, activities, 

assessment, and guidance are used to achieve ‘transfer’ of knowledge from one 

situation into another. This is the acid test of classroom-based learning (Mestre, 

2002) and has also been shown to be viable through well-designed digital contexts 

(Dede, 2005). In the fourth module of Starship Rescue, users must apply learned 

anxiety-management skills to a real-life worry, and only when they complete this 

task, can they finish the game.  

(iv) Game player taxonomy was originally described by Richard Bartle in the form of 

four key types of computer game players: Achievers, whose aim is to succeed (e.g. 

reach the highest level); Explorers, who enjoy interacting with the virtual world 

(e.g. finding and collecting objects); Socializers, who like interacting with other 

players/characters; and Killers, who like acting on other players/characters to gain 

either a good or bad reputation (Bartle, 1996). Starship Rescue incorporates games 

in which users must find an anxiety monster in the sea of emotions, kill guards 

along the way, collect crystals that contain helpful thoughts, and help the crew of a 

stranded spaceship restart its engines. A more recent user segmentation taxonomy 

proposed by Fleming et al. (2019) is primarily related to age and spectrum of 

symptom severity; it divides potential health intervention users into gamers, 

engagers, sceptics, and straight talkers and recommends targeting game design to 

more specific audiences. During the co-design process for Starship Rescue, 

younger participants were noted to prefer game-based approaches. In contrast, 

older adolescents preferred more direct methods of learning in keeping with 

Fleming et al.’s (2019) observations. Given the median age of onset for anxiety 

disorders is 11 years (Kessler et al., 2005), a decision was made to follow a game-

based approach and target Starship Rescue to children aged 8–15. Due to ethics 
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committee restrictions regarding the safety of vulnerable participants (i.e. those 

under 16 years of age, who can legally provide consent), the game’s open trial was 

conducted with children aged 12–18 years, extended after a slow recruitment 

period to 10–18 years.  

Outcome measures 

The primary outcomes of the open trial were evaluated as follows: (i) Acceptability of the 

prototype intervention, (i.e. is the content and format acceptable to users?) was quantitatively 

assessed via user ratings of overall acceptability and helpfulness on scales from 0–10; and 

qualitatively assessed via feedback during semi-structured interviews following completion of 

the game; (ii) Usability of the intervention (i.e. is it usable?) was quantitatively assessed using 

the SUS (see Appendix C) (Brooke, 1996), time taken to complete the game and module 

completion; and qualitatively assessed via directed content analysis of feedback (Hsieh & 

Shannon, 2005) provided during semi-structured interviews following completion of the game 

(see Appendix D); and (iii) Clinical efficacy (i.e. does it reduce anxiety and related issues?) was 

assessed by measuring changes in total symptoms and category of anxiety (e.g. severe to 

moderate, moderate to mild, mild to sub-threshold) over time using the Generalized Anxiety 

Disorder, 7-item (GAD-7) (see Appendix E) (Spitzer et al., 2006); changes in symptoms over 

time using the Spence Children’s Anxiety Scale (SCAS) (see Appendix F) (Spence, Barrett, et 

al., 2003); and changes in symptoms over time using a Likert scale of anxiety embedded in the 

game and the Pediatric Quality of Life Inventory (PedsQL) (see Appendix G) (Varni et al., 

2001) as outlined in Table 9. The GAD-7 is a brief (7-item), self-reported scale for measuring 

anxiety in people aged 13 and above. It has a sensitivity of 89% for generalized anxiety disorder, 

and scores of 5, 10, and 15 out of a possible 21 points indicate mild, moderate, and severe 

anxiety levels. The SCAS is a well-validated but longer (46-item) self-reported scale measuring 

child anxiety with sound psychometric properties with internal consistency reported at 0.92 for 

the total child score. It contains six subscales for panic/agoraphobia, social phobia, separation 

anxiety, obsessions/compulsions, fear of physical injury, and generalized anxiety. Likert scales 

(linear scales with items or numbers, e.g. 0–10) have been shown to be useful for monitoring 

changes in anxiety (BinDhim et al., 2013) but are limited by user avoidance of extreme ratings 

(Wu & Leung, 2017). Visual analogue scales (involving images such as faces of differing size 

or nature) have also been shown to be useful for rating anxiety (Bond et al., 1995) with superior 

measurement qualities (Hayes & Patterson, 1921). There is some disagreement about which 

type of scale is better for use with children (Kuhlmann et al., 2017; van Laerhoven et al., 2004). 
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Repeated brief evaluation of anxiety using simple measures such as Likert/visual analogue 

scales within a game such as Starship Rescue can be considered a form of ecological momentary 

assessment (EMA). EMA has been demonstrated to be useful for providing a richer picture of 

how behavioural change occurs over time (Stone et al., 1999). To embed a repeated and 

accessible EMA within Starship Rescue, a combined Likert/visual analogue scale was 

developed that includes the face of an anxiety monster (as shown in Figure 27). This face can 

be moved with a slider to the desired point from the left (also marked 0) side of the screen to 

the right (also marked 10) and enlarges as this occurs. The PedsQL is a well-validated, 23-item 

self or parent report scale measuring quality of life. It has good internal consistency (0.88 for 

total scale), validity, and acceptability. It reliably distinguishes between healthy children and 

those with acute or LTPC. 

Table 9. Schedule of outcome measurement 

 
Start of game 

Start of each 

module 

Completion of 

game 
3 months later 

Acceptability 

  User feedback via 

questionnaires and 

semi-structured 

interviews 

 

Usability 

  SUS, user 

feedback via semi-

structured 

interviews 

 

Efficacy 

GAD-7, SCAS, 

Likert/VAS, Peds 

QL 

Likert/VAS GAD-7, SCAS, 

Likert/VAS, Peds 

QL 

GAD-7, SCAS, 

Peds QL 

Statistical methodology 

Quantitative data were analysed by our biostatistician (CF) using Microsoft Excel and 

Statistical Product and Service Solutions (SPSS). Analyses included basic descriptive statistics 

(e.g. the number of sessions completed, the number of times the device was accessed, the 

duration of use, changes in anxiety score, and demographic characteristics of the sample). 

McNemar’s chi-square tests and t-tests were used to assess the statistical significance of 

changes in anxiety scores over time. p-values of less than .05 were taken to indicate statistical 

significance, and 95% confidence intervals were used to establish the extent of any difference 

between pre-and post-measures. A sample size of at least 20 was calculated a priori to detect 

changes within the study group with effect sizes of 0.65 or more as statistically significant 

(alpha .05 with 80% power). Data from this trial will be used to inform power calculations for 

a more definitive RCT. An intention-to-treat analysis was employed with missing data managed 

using the last observation carried forward method. Qualitative data were manually analysed 
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using a general inductive approach (Thomas, 2016) with collated text independently analysed 

by two researchers (HT and HK) and any discrepancies addressed by consensus. 

Ethics and consent 

This study received ethics approval from the New Zealand Health and Disability Ethics 

Committee (HDEC, 16/CEN/136) on the 30th of September 2016. The lower age limit for 

participation was initially set at 12 years but later extended down to 10 years following a period 

of slow recruitment. Invitations to participate in the study were forwarded to potential 

participants through their own clinicians to minimize coercion by direct approach. Verbal and 

written consent were obtained directly for those over 16 and via paired assent and parental 

consent for those under 16, as per HDEC regulations (see Appendix H for participant 

information sheets and consent forms). Participants were free to discontinue engagement at any 

stage without consequence, and this was made clear to them. Although plans were made for 

any unanticipated distress occurring during participation to be managed by immediate referral 

to the hospital-based paediatric consult liaison mental health team of which the lead author is a 

team member, this never occurred. Data were securely stored on a department server and kept 

securely for ten years (or ten years following younger participants’ sixteenth birthday) as per 

the ethics committee requirements. 

Results 

Feedback and alterations to the intervention from the co-design process  

Fifteen participants aged between 8–16 years, of mixed gender (10 male, 5 female) and with 

different LTPC (cancer, asthma, bronchiectasis, cystic fibrosis, Alport syndrome, and others) 

provided feedback, two of these on multiple occasions (Figure 39). User feedback was 

incorporated to address technical issues, make instructions clearer, and develop the game’s look 

and feel. Examples of user feedback during the first sprint and how this was utilized are 

provided in Table 10. Feedback during sprints 2 and 3 included some of the same technical 

issues identified in sprint 1 and no new issues regarding content or design. By the end of the 

third sprint, there were sufficiently minimal technical issues and common concerns to proceed 

with the open trial.  
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Figure 39. Young people with long-term physical conditions co-designing Starship Rescue 

  

 

Table 10. Examples of feedback during the first sprint of co-design process 

Feedback Proposed alterations 

Generally positive feedback regarding look/feel, 

e.g. “It’s fun,” “I liked how some monsters 

chase you, and others need to be found.” 

None 

Technical issue identified: “Only one little bug, 

getting stuck in the block.” 

To be fixed by game developer 

(I was) unsure whether different coloured 

crystals are the same 

Clarification to be added to introduction to level 

(It was) hard to recall positive and negative 

when asked 

Summary list to be added to the end of the level 

“I think (it is suitable for) younger kids, 

probably 8 to 15 years, any (boys and girls)” 

None, current game probably appropriate for 

target age range 

Open trial  

Participant characteristics 

A total of 32 participants were referred by their clinicians to participate in the open trial of 

Starship Rescue. Of these, 24 met all inclusion criteria and agreed to take part (Table 11). The 

most common LTPC were cancer (n=4; 16.7%); transplant (heart, liver, kidney; n=4; 16.7%); 

epilepsy (n=2; 8.3%); juvenile idiopathic arthritis (n=2; 8.3%), and nut allergy (n=2; 8.3%). 

Three participants did not wish to take part after having the study fully explained. Three had 

inadequate anxiety symptoms. One denied having any anxiety at all, and one never responded 

to multiple invitations.  
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Table 11. Participant characteristics 

Characteristic Frequency 

Age Mean 14 (range 10–17) years 

Sex Male 9 (37.5%); Female 15 (62.5%) 

Long-term physical condition Cancer (n=4; 16.7%); Transplant (Heart, liver, kidney) (n=4; 

16.7%); Epilepsy (n=2; 8.3%); Juvenile idiopathic arthritis 

(n=2; 8.3%); Nut allergy (n=2; 8.3%); Other (n=10) 

Acceptability 

Participants gave Starship Rescue an overall rating of 5.9 out of 10 (range 3–10) and a 

helpfulness rating of 6.3 out of 10 (range 2–10). Qualitative feedback consisted of two main 

themes: helpfulness for managing anxiety and ease and enjoyment of use. The latter included 

two subthemes of positive and negative feedback as presented with supporting examples in 

Table 12. 

Table 12. Qualitative feedback regarding acceptability 

Theme Subtheme Supporting examples (participant number) 

Helpfulness for 

managing anxiety 

 I enjoyed the games and thought the game gave quite 

good techniques (P13) 

During the games where you had to keep your heart 

rate down, and breathing exercises, I did find ways to 

slow down my breathing, and calm my heart rate, 

which was good (P8) 

It taught me a lot of breathing skills (P14) 

The game points out very helpful things that you don’t 

really think about (P15) 

Ease and enjoyment of 

use 

Positive 

feedback 

The game was fairly easy to control and fairly smooth 

running (P5)  

It was informative and the animations were fun (P4) 

The heart rate monitor was fun to see where my heart 

was at (P1) 

It was really fun and I would do it again (P18) 

 Negative 

feedback 

The game was too difficult on module 3 (P4) 

Bit too much talking and felt like module 2 was the 

same as module 1 (P20) 

I don’t feel like the game was for my age (15 years) 

and not enough shooting (P5) 

Usability 

Participants had mixed views on the usability of Starship Rescue. The game received an overall 

mean score of 71 out of 100 (SD 11.7; min 47.5; max 90) on the SUS. Almost two thirds (n=13; 

59.1%) of participants rated it above 68, defined by the scale’s authors as indicating ‘average 
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usability.’ More detailed SUS subscales are provided in Table 13. Module completion varied, 

as shown in Table 14. Despite the recommendation to use the game over a 4-week period, 

participants spent an average of 78.8 days (11–50 days; with one participant taking 243 days) 

to achieve completion. As we were keen for participants to complete the game during this pilot 

study to provide us with feedback to inform the design of a future RCT and as there was no 

way to retrieve the tablets until participants had finished playing the game, the duration of use 

varied considerably between participants and modules as described in Table 14. Qualitative 

feedback regarding the game’s usability addressed technical issues, location of use, parental 

involvement, and recommendations for future improvement of the game. Further details are 

presented in Table 15. 

Table 13. SUS subscales 

SUS item* M Range 

I thought the game was easy to use (+) 4.18 1–5 

I found the various functions in this game were well-integrated (+) 3.77 2–5 

I would imagine that most people would learn to use this game very quickly (+) 3.91 1–5 

I felt very confident using the game (+) 3.84 2–5 

I think that I would like to use this game frequently (+) 2.22 1–4 

I found the game unnecessarily complex (-) 1.91 1–5 

I found the game very cumbersome to use (-) 2.95 1–5 

I think that I would need support of a technical person to be able to use this game 

(-) 1.45 1–3 

I thought there was too much inconsistency in this game (-) 1.66 1–4 

I needed to learn a lot of things before I could get going with this game (-) 1.57 1–4 

* (+) higher score indicates greater usability; (-) lower score indicates greater usability 

Table 14. Time taken to complete each module and the whole game 

Module Completion (%) M Range 

1 23 (96%) 12.4 days 11 min–142.9 days 

2 23 (96%) 5.6 days 14 min–19.7 days 

3 19 (79%) 25.3 days 26 min–128.3 days 

4 17 (71%) 13.6 days 19 min–51.1 days 

5 16 (67%) 3.8 mins 3.0 min–5.0 min 

Total  79.4 days* 12.0 days–243.9 days* 

*Based on samples with complete dataset for all five modules 
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Table 15. Qualitative feedback regarding usability 

Theme Supporting examples (participant number) 

Technical issues Some controls were a bit touchy and pressing the back button on the 

tablet would reset the progress on that module (P1) 

Module three was difficult to pass (P11) 

The games sometimes took a while to get the hang of (P3) 

Location of use Just at home in my room (P19) 

At home (P15) 

Parental involvement Sometimes, if I didn’t know what to do…I asked my parents, or my 

bigger brother (P15) 

(My mum) was actually quite involved; she just asked questions about 

it (P19) 

Recommendations for 

improvement of the game 

Make cut scenes skippable and add sections/chapters to each module 

(P8) 

Add a pause button that automatically pauses the game if you leave, so 

you don’t lose progress (P15) 

Disable the back button or use a different tablet (P1) 

Have less backstory about the Starship and a more detailed description 

on how to play the mini-games (P13) 

Add a double jump bar (for module 3) (P17) 

Efficacy 

Participants reported concordant changes in anxiety using three separate scales – the 

Generalized Anxiety Disorder, 7-item (GAD-7) (Wuthrich et al., 2012), Spence Children’s 

Anxiety Scale (SCAS) (Tozzi et al., 2018), and a Likert/visual analogue scale embedded in the 

game. Overall scores improved on all three scales with statistical significance (p<0.005), as 

shown in Table 16. The overall effect size of the intervention was 0.6. The change in anxiety 

using the Likert/Visual Analogue Scale showed a positive association with the SCAS (r=0.59) 

and the GAD-7 (r=0.44). According to GAD-7 scores, most participants (n=18; 85.7%) 

experienced a downgrading of symptom category (between severe, moderate, mild, and 

subthreshold) post-intervention, while a few (n=3; 14.3%) remained the same. As shown in 

Table 17, the change was sustained at 3 months, with the majority (n=15; 71.4%) continuing to 

report improvement and some (n=6; 28.6%) remaining the same. The numbers were too small 

to perform any reliable statistical calculation. Participants also reported improved quality of life 

via the Pediatric Quality of Life Inventory (PedsQL) as described in Table 16. 
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Table 16. Change in anxiety on GAD-7, SCAS and Likert/visual analogue scales and quality 

of life on the PedQL scale  

 GAD-7 SCAS L/VAS PedsQL 

 Pre Post 3-mth Pre Post 3-mth Pre Post Pre Post 

N 24 21 22 23 21 22 18 16 24 21 

M  

(SD) 

9.9 

(5.4) 

5.3 

(3.2) 

6.2 

(4.7) 

35.7 

(16.0) 

26.1 

(13.9) 

26.0 

(16.0) 

6.2 

(1.5) 

3.8 

(1.9) 

63.7 

(15.9) 

68.0 

(15.5) 

Range 
0–21 1–12 0–21 13–69 12–62 8–79 3.5–9.0 0–7.5 

28.33–

93.33 

40–

88.33 

p-value (vs 

pre-level) 
 0.000 0.001  0.000 0.005  0.001 

 
0.042 

*GAD-7=Generalized Anxiety Disorder – 7 item scale; SCAS=Spence Children’s Anxiety Scale; L/VAS=Likert/Visual 

Analogue Scale; Peds QL=Pediatric Quality of Life Scale; SD=Standard deviation  

Table 17. Change in symptom severity on GAD-7 scale 

  Post 

  Subthreshold Mild Moderate Severe Total 

Pre 

Subthreshold 1 0 0 0 1 

Mild 5 2 0 0 7 

Moderate 1 6 0 0 7 

Severe 2 1 3 0 6 

Total 9 9 3 0 21 

  3-month 

  Subthreshold Mild Moderate Severe Total 

Pre 

Subthreshold 1    1 

Mild 5 3   8 

Moderate 2 3 1  6 

Severe 1 2 2 1 6 

Total 9 8 3 1 21 

Discussion 

I have used a co-design process to involve children and young people with LTPC in the 

development of the first eHealth intervention for treating anxiety experienced by this group. 

Although direct comparison was not undertaken, in the open trial, Starship Rescue proved to be 

an acceptable, usable and effective new eHealth intervention for treating anxiety and improving 

quality of life in children and young people with LTPC with similar efficacy (Effect size 

(ES)=0.6) with existing eHealth interventions designed for addressing anxiety in children 

without LTPC such as a 10-session, 12-week, therapist and parent-supported web-based 

intervention, BRAVE-Online (ES=0.76) (Spence et al., 2011). Starship Rescue also appears to 

be more effective than Web-MAP, an eight-module, eight-week, therapist supported, CBT-

based and chronic-pain focused, online intervention identified by a recent Cochrane review as 

being effective for treating anxiety in children aged 11–17 with LTPC (ES=0.53) (Palermo et 
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al., 2016). These date are drawn from a small study but show it is feasible and acceptable to 

conduct a larger RCT to confirm these findings. Additionally, over 85% of our sample 

demonstrated clinical improvement immediately post-intervention, and most maintained this 

benefit at 3-month follow-up.  

Positive design features of Starship Rescue include the smaller number of modules (5) than 

other eHealth interventions for anxiety such as BRAVE-Online (16) and Cool Kids online (8); 

the refinement of CBT content to improve adolescent engagement (Wozney et al., 2017); and 

the inbuilt ability to repeat key skills to achieve mastery (Murphy et al., 2014). The lack of 

therapist support makes Starship Rescue potentially more cost-effective than existing eHealth 

interventions for childhood anxiety. Despite some concern that adherence may be diminished 

by the absence of clinician support (Wozney et al., 2017), we did not find this to be the case in 

the context of this small trial, and this may be because parents were involved. Further work is 

needed to explore the relationship between therapist support and adherence. Although the time 

taken to complete the game varied considerably and the provision of hardware until game 

completion may have been an incentive, objectively collected adherence rates are higher than 

in other comparable eHealth interventions (Fleming et al., 2018). As I did not collect any 

parents’ feedback, I am uncertain whether their involvement optimized participant engagement 

and completion. I plan to explore this in the upcoming RCT. Study participants reported 

enjoying biofeedback-based relaxation strategies. However, the potential additional benefit of 

combining biofeedback and CBT also remains unclear from my current findings. Following 

more definitive evidence of its efficacy, a head-to-head comparison of Starship Rescue and 

solely CBT and biofeedback interventions would be worthwhile to address this issue.  

Despite being co-designed with its target audience, further minor modifications are warranted 

prior to the RCT to address some of the intervention’s technical aspects and improve its 

usability and acceptability. The fact that the mean length of time taken to complete the 

intervention exceeded expectation may be related to a number of issues. Extensive completion 

times for module 1 is likely to be due to participants being assisted by us to access module 1 

during the onboarding process but not actually commencing/completing it until a later date. The 

delay in completing module 3 is likely to be related to participants getting stuck while playing 

the embedded platform game. Finally, although the requirement for real-world mastery of a 

chosen source of anxiety during module 4 may have proved challenging to users, this remains 

a vital means of generalizing therapeutic knowledge into practice (Silk et al., 2018). Adherence 

to the intervention (defined by us as completion of all modules) was achieved by 67% of 
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participants. This is comparable with previous studies of eHealth interventions such as SPARX 

(60%), Cool Kids online (75%) and BRAVE-Online (85%) and a recent systematic review that 

identified a mean rate of completion of 64% for technologically delivered interventions for 

childhood anxiety and depression (Grist et al., 2019). This is also encouraging, given the known 

association between module completion and outcomes for psychological eHealth interventions 

(Donkin et al., 2011). Although its reach may currently be limited by reliance on a physically 

worn heart rate monitor, emerging technology will likely permit biofeedback to be conducted 

via heart rate monitoring apps in the future. 

Strengths of this study are the co-design of Starship Rescue with end-users, the inclusion of 

participants with different LTPC, and the small amount of missing data. The study’s limitations 

include the small sample size, the study being conducted in a single location, which may affect 

the generalizability of results, and the use of only self-reported outcomes. Exploration of parent 

or clinician ratings would also be valuable for comparison with user-rated levels of anxiety, as 

would an exploration of the types of anxiety participants choose to address; and differences in 

completion and acceptability between users of different gender and ethnicity during an 

adequately powered RCT. Given the difference between intervention use between experimental 

and non-experimental settings (Barnes & Prescott, 2018), investigation of the intervention’s use 

in a naturalistic setting would be useful. Future research would benefit from formal economic 

analysis to bridge the gap between researcher interests and policymakers (Gehring et al., 2017). 

For the moment, Starship Rescue remains the only eHealth intervention specifically designed 

for treating anxiety and evaluated with children and young people with LTPC. If future RCT 

results confirm the encouraging results from this pilot study, Starship Rescue has the potential 

to improve the short-term psychosocial well-being of this population via reduced psychological 

distress, improved quality of life, more optimal physical health management, reduced school 

absence, and improved social integration. Longer-term, it may also improve rates of completed 

education, employment, and survival. 
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Chapter 8. Discussion 

In this final chapter, I summarise my main findings, their implications for clinical practice and 

future research, and the strengths and limitations of this body of work. 

Main findings of this thesis 

In this thesis I presented a programme of research examining: (i) psychological problems 

experienced by children and young people with LTPC; (ii) the potential role for eHealth and 

other psychological/biofeedback interventions in addressing anxiety and depression in this 

group; iii) co-design approaches that informed the development of a novel CBT and 

biofeedback-based eHealth intervention for treating anxiety called Starship Rescue; and 

describing iv) the results of an open trial to evaluate its acceptability and usability and to gather 

preliminary data regarding its efficacy. 

During my initial qualitative study of New Zealand children and young people with LTPC, I 

identified anxiety as the most common psychological problem experienced by this group. This 

appeared to be related to numerous factors that impose a cumulative allostatic load (Juster et 

al., 2010), including developmentally-related self-regulation, family dynamics, illness-related 

symptoms, procedure-related pain or distress (Juster et al., 2010; Lewis & Vitulano, 2003) and 

readjustment to normal life following the completion of treatment (Sawyer et al., 1997). 

Participants in this study highlighted that access to face-to-face therapies was limited and that 

they were open to using eHealth interventions, provided they were engaging and trustworthy. 

Systematic reviews of psychological interventions, eHealth interventions and biofeedback 

interventions for children and young people with LTPC informed the potential characteristics 

of a new eHealth intervention for better addressing the needs of these children and young 

people. The reviews suggested that CBT-based therapies were most likely to be effective at 

treating anxiety (Thabrew, Stasiak, et al., 2018b).  Given that only five RCTs of three existing 

eHealth interventions had been undertaken and that none were specifically focused on anxiety 

management, there also seemed to be room for developing new interventions of this nature 

(Thabrew, Stasiak, et al., 2018a). The review of existing biofeedback modalities showed that 

HRV offered the greatest promise for reducing anxiety (Thabrew, Ruppeldt, et al., 2018). These 

findings led me to co-design a new CBT-based and biofeedback-augmented computer game for 

treating anxiety in children and young people with LTPC. I then developed ‘Starship Rescue’ 

in conjunction with children at Starship Children’s Hospital in Auckland over six months using 

an agile co-design process. During an open trial with 24 participants aged 10–17 with different 
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LTPCs, this new intervention demonstrated reasonable acceptability, usability and moderate 

clinical efficacy in reducing anxiety and improving quality of life, with the latter results 

sustained at 3-month follow-up.  

Strengths and weaknesses of this thesis 

The strengths and weaknesses of the methodologies used in the key studies of this thesis have 

already been considered in the respective chapters. The main strengths of this thesis are the 

development of a new intervention based on the explicit needs of children and young people 

with LTPC using the MRC framework for intervention development; the extensive exploration 

of the evidence base regarding psychological, eHealth and biofeedback interventions for 

addressing anxiety and depression in this group; the purposeful use of co-design to ensure that 

Starship Rescue best meets the needs of New Zealand young people and evaluation to confirm 

its acceptability, feasibility and provide preliminary evidence of its efficacy. Limitations 

include systematic reviews being confined to interventions trialled in RCTs. Although it seems 

unlikely from my clinical knowledge of the area, it is possible that there may be other relevant 

interventions with a similar level of evidence of efficacy to Starship Rescue. The game currently 

only has open trial level evidence of acceptability and efficacy, albeit providing sound 

foundations for a future RCT. Generalisability of open trial results to other countries has yet to 

been proven, as does the relative benefit of Starship Rescue to those of a younger vs. older age, 

those of different ethnicities (especially those of Māori and Pacific Island ethnicity who 

experience a greater prevalence of LTPC (Clark et al., 2013)), and those with different types of 

LTPC. Finally, although parents were involved in the initial qualitative study and asked to 

support young people’s use of Starship Rescue, their input was limited.  In hindsight, given the 

more active role of parents in the lives of children and young people with LTPC, it would have 

been useful to involve them in the co-design of the game and to obtain their feedback following 

the open trial. 

Implications for clinical practice 

As a result of this body of work, there is improved understanding of the limited evidence base 

for existing face-to-face, eHealth and biofeedback interventions with which to address anxiety 

in children and young people with LTPC. There is also an acceptable, usable and promising 

new CBT and biofeedback-based eHealth intervention, Starship Rescue, with which to treat this 

problem.  
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A number of questions arose during the development and preliminary evaluation of Starship 

Rescue and these will now be addressed.  

Is a new or different intervention for anxiety really needed by children and young people 

with LTPC? 

The systematic reviews presented in Chapters 3 and 4 confirmed the limited evidence base 

regarding existing psychological and eHealth interventions for addressing anxiety in children 

and young people with LTPC. Only 13 trials of low quality were eligible for inclusion in the 

first review and only two trials of low quality were eligible for inclusion in the second review 

and, despite some suggestion regarding the value of CBT as a treatment modality, the meta-

analysed results of both reviews were inconclusive. Most existing interventions were also 

designed to address other issues, with anxiety examined during trials as a secondary area of 

interest. More recently, a UK group conducted a review of brief face-to-face interventions for 

psychiatric issues in children and young people with LTPC, and found only three meta-

analysable studies that indicated brief CBT-based therapy was more effective than control 

interventions (Catanzano et al., 2020).  Therefore, it cannot currently be said, given the state of 

the literature, that there is a suitable, evidence-based intervention with which to address anxiety 

in this clinical group.  Nor can it be said that there was any proven eHealth intervention for 

addressing this problem prior to the development of Starship Rescue. As previously discussed, 

anxiety arises in children and young people with LTPC for a number of reasons related to their 

illness, treatment and readjustment to usual life (Juster et al., 2010). It can take numerous forms 

including specific (e.g. needle) phobias, generalised anxiety and health anxiety. The latter can 

be particularly difficult to distinguish from normal and healthy responses to physical 

experiences (Lebel et al., 2020). Treatment of psychological problems can be difficult to 

achieve given the burden of physical healthcare and limited availability of psychological 

support services. Although it is not possible to be certain whether other evidence-based eHealth 

interventions for treating anxiety in children (e.g. BRAVE online, Cool Kids) are also effective 

for those with LTPC, the specific targeting of Starship Rescue to this group (Fleming et al., 

2019; Hardiker & Grant, 2011; Iorfino et al., 2019), utilisation of therapeutic modalities with 

the greatest evidence of efficacy (CBT-based therapy augmented by HRV-based biofeedback), 

and co-design with its intended audience to optimise its appeal and efficacy, all suggest it 

occupies a unique space in the current field of available interventions.  
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To what age group(s) should Starship Rescue be targeted?  

Given the knowledge that the prevalence of anxiety in the general population increases 

throughout childhood and peaks in early adulthood (Beesdo et al., 2009); that CBT can be 

effective for children as young as six years of age (Kendall et al., 1990); and that eHealth 

interventions can independently be used by children over eight years of age (Vigerland et al., 

2016); Starship Rescue was conceptualised as an intervention for children and young people 

with LTPC aged between 8 and 18 years. During the co-design process, it became evident that 

gamification and a cartoon-based format were more favoured by children and young 

adolescents, while older adolescents, who were much more digitally savvy and used to playing 

high-end computer games with advanced graphics, preferred a more clean and contemporary 

format for receiving information. This difference was concordant with the concept of eHealth-

related user segmentation described by Fleming et al. (2019), and led to a conscious decision 

being made to optimise appeal for the former subgroup. Due to ethics committee restrictions, 

the open trial of Starship Rescue was initially conducted with children aged 12–18 and later 

extended to include those aged 10–11 years. Although the recruited sample was too small to 

discern any statistically meaningful differences in efficacy or appeal between younger and older 

participants, feedback during follow-up interviews confirmed variance in subgroup appeal with 

one participant aged 15 stating “I don’t feel like the game was for my age”. Further information 

from a larger sample is required, and current evidence suggests that Starship Rescue is probably 

best targeted to children aged 8-15 years of age. 

Does it matter that there is no therapist support and minimal parental involvement? 

Previous research has demonstrated the greater efficacy of eHealth interventions for addressing 

childhood anxiety that include a minimum of 90 minutes of therapist contact (Grist et al., 2019). 

Postulated reasons include improved engagement (Hollis et al., 2017), a more solid ‘working 

alliance’ (one of the ‘common factors’ thought to account for the effect of all therapies) 

(Lambert, 2005) and greater rates of completion (Richards & Richardson, 2012). Despite these 

potential advantages, the current iteration of Starship Rescue was designed as a therapist-

unsupported intervention to maximise its reach and surmount previously described restriction 

of access for children and young people with LTPC to face-to-face psychological support. It is, 

of course, possible for therapists to recommend, oversee and even indirectly support completion 

of Starship Rescue without explicit instruction. The findings of the open trial suggest that 

Starship Rescue can be independently utilised to good effect, given the completion rate of 67% 

(which is comparable with that for unsupported interventions such as SPARX (60%) and 
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therapist-supported interventions such as BRAVE online (85%) and Cool Kids online (75%)). 

However, the variable pattern and duration of completion also hints at the value of encouraging 

more formal therapist support. Further investigation and/or modification of the game may be 

required following analysis of the results of a larger RCT. Parental involvement can vary from 

general encouragement to use a therapy to active participation and independent verification of 

task completion (Spence, Donovan, et al., 2003; Thirlwall et al., 2013). It may support skill 

acquisition and generalisation, clinical improvement beyond use of the therapy and changes in 

family attitudes and responses to anxiety (Siddaway et al., 2013). Evidence regarding the value 

of parental involvement in eHealth interventions is mixed, with some studies suggesting it can 

improve the effect size of interventions (Barrett et al., 1996; Grist et al., 2019) and others saying 

it makes no difference (Ebert et al., 2015). As described in Chapter 4, it was not possible to 

compare subgroups of existing eHealth interventions for children and young people with LTPC 

due to the lack of data. A small amount of parental involvement was required for completion 

of Starship Rescue: to verify completion of an out-of-game problem-solving or exposure task 

at the end of module 4 and to encourage completion of the intervention by means of an agreed 

out-of-game reward. Although no feedback regarding their satisfaction with this level of 

involvement was obtained from parents during the open trial, this would be a valuable addition 

to the upcoming RCT, as would feedback on the value of an adjunct tool, module or other 

information to help them better support young people.  

How distributable is Starship Rescue given the need for external hardware such as a heart 

rate monitor? 

One of the major purported advantages of eHealth interventions is that they can be more widely 

disseminated than face-to-face interventions, and that they can help to reduce existing inequities 

of access to therapy (Christensen et al., 2014). However, games such as Starship Rescue that 

require the use of a heart rate monitor are likely to be constrained in their reach by the need for 

users to be given, or to purchase, appropriate external hardware. At the time of development of 

Starship Rescue, the Scosche® Rhythm Plus heart rate monitor was the most cost-effective 

(approximately 80 USD) and easy to use device that could be synchronised with the game. 

Since then, additional options have become increasingly affordable and available. These 

include a range of mobile phone-based heart rate monitoring apps, that could negate the need 

for any external hardware. Of these, apps that use contact plethysmography (i.e. the user 

touching the inbuilt camera) appear to be more effective than those that do not require contact 

for heart rate measurement (Coppetti et al., 2017). Hopefully, in time, Starship Rescue can be 
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upgraded to function with similar technology and achieve greater reach, especially to rural and 

international locations where face-to-face interventions are least available. 

How effective is the biofeedback technology included in the intervention and is there value 

in combining it with a previously clinically proven treatment modality such as CBT? 

As described in Chapter 4, HRV has been shown to be the most promising type of biofeedback 

for reducing anxiety in children and young people with LTPC (Thabrew, Ruppeldt, et al., 2018). 

Greater HRV has also been shown in other groups to be associated with better emotional 

regulation and related strategies, including cognitive reappraisal and acceptance of emotions 

(Jerath & Beveridge, 2020; Pinna & Edwards, 2020). Better-defined models of how HRV 

reduces anxiety have been generated to overcome previous uncertainties and assist developers 

of anxiety-focussed biofeedback interventions in designing better evaluation trials 

(Weerdmeester et al., 2020). Although traditionally measured using cumbersome technology, 

HRV can now be detected using a range of physically-worn heart rate monitors (Campos, 2017). 

There is also an established relationship between slower heart rate and increased HRV (Coumel 

et al., 1994; Mangin et al., 1998), allowing the former to be a useful proxy for the latter, albeit 

to a less accurate, but clinically sufficient degree (Coumel et al., 1994; Mangin et al., 1998). In 

recent years, researchers found that HRV is useful for augmenting therapeutic modalities such 

as CBT and mindfulness-based therapy for anxiety (Reiner, 2008) and depression (Caldwell & 

Steffen, 2018; Economides et al., 2020; Gevirtz, 2015), and trauma-focussed therapy for post-

traumatic stress disorder (Michael et al., 2019). Although the open trial of Starship Rescue 

described in Chapter 6 has provided preliminary evidence of the game’s efficacy, a further trial 

with and without the use of HRV-assisted relaxation is required to truly discern its value over 

CBT alone. Such a trial would be appropriate if positive results are obtained from a larger RCT 

of the current version of Starship Rescue.  

What implications might COVID-19 have on the psychological needs of children and young 

people with LTPC and the work undertaken to develop Starship Rescue? 

This thesis was completed following the onset of the COVID-19 pandemic, an event of global 

significance in terms of both physical and mental health. The pandemic has affected the 

psychological wellbeing of all children and young people, including those with LTPC 

(Serlachius et al., 2020). in both positive (e.g. greater time and attention from families) and 

negative (e.g. increased anxiety, lockdown-related disruption to educational and healthcare 

routines) ways. Common sources of increased anxiety have included worries about catching the 

virus, worries about missing out on usual academic and social activities and family-related 

financial concerns. For those with LTPC and their families, there has been additional anxiety 
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regarding the risk of becoming seriously unwell with COVID-19, not to mention additional 

challenges in accessing routine healthcare (Wang et al., 2020). Although it is too early to be 

certain of the full psychological impact of the pandemic, early indications from the UK and 

China are that younger adults are already experiencing greater anxiety (Pierce et al., 2020) and 

that up to 37.4% of children and young people are already experiencing clinically significant 

levels of anxiety (Xie et al., 2020). A recent rapid review found that living in a zone of high 

infection, a rural area, and/or with an anxious parent were more likely to confer risk of 

childhood mental illness than either age or sex (Racine et al., 2020). Previous evidence from 

earthquake survivors in New Zealand also suggests that delayed psychological effects of major 

events are likely, with rates of psychological problems increasing to between 25% and 40% by 

two years (Fergusson et al., 2014; Spittlehouse et al., 2014). All of this evidence points to the 

likelihood that demand for interventions such as Starship Rescue will increase. Countering 

increasing demand has also been a significant shift in the openness of clinicians and services to 

offering face-to-face therapies online (e.g. via Zoom®) or in a blended manner with online 

material (Serlachius et al., 2020).  These changes are likely to result in an even greater range of 

options for addressing anxiety in children and young people with LTPC.  There may be potential 

for existing eHealth interventions, including Starship Rescue, to be incorporated into such 

blended approaches.  However, further research is needed to confirm their value. 

What is the potential impact of an eHealth intervention like Starship Rescue and what is 

needed to achieve these goals? 

If shown to be effective at addressing LTPC-related anxiety, Starship Rescue may improve the 

short-term psychosocial well-being of children and young people with LTPC by reducing 

psychological distress, improving quality of life, supporting optimal physical health 

management, reducing school absence, and improving social integration. Longer-term, it may 

also improve rates of completed education, employment, and survival. Beyond evidence of 

clinical efficacy, three factors are likely to affect its impact: availability, acceptability to 

clinicians and parents, and a viable implementation strategy. Although Starship Rescue is free 

to download, for the time-being, the necessity for access to a wrist-based heart rate monitor is 

likely to limit its reach. In reality, the current iteration and its necessary hardware is most likely 

to be offered as a first-line intervention for LTPC-related anxiety by clinicians in paediatric and 

child mental health (including consult liaison) services until effective HRV technology can be 

inbuilt into mobile devices. Acceptability to clinicians is likely to depend on integration with 

existing services, feedback from users, normalisation of eHealth intervention use by peers and 

improved digital literacy of the workforce (Lapão et al., 2017; Sinclair et al., 2013). To ensure 
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optimal uptake, Starship Rescue needs to be further evaluated and refined within an 

implementation framework that includes: an adequately funded dissemination plan; sustainable 

implementation with updates of software and hardware that take advantage of technological 

development; and ideally, alignment with a national e-mental health strategy (Bergin et al., 

2020). 

Implications for research 

As previously acknowledged, a placebo-controlled RCT is needed to more definitively 

ascertain the efficacy, and any potential adverse effects (Batterham et al., 2015), of Starship 

Rescue. A dummy eHealth intervention with the same number of modules is currently being 

developed as a placebo for this trial, due to commence in 2021. Examination of the game with 

a larger audience, including sufficiently powered subgroups of children and young people with 

different LTPC and those of different ethnicity, gender and age would also enable the ‘ideal 

target audience’ for the game to be determined. Of specific reference to the New Zealand 

context, it is well-known that children and young people of Māori and Pacific Island origin 

experience greater burden of LTPC and psychological problems (Clark et al., 2014). Therefore, 

in conjunction with Māori and Pacific Island researchers, it is of particular importance to ensure 

that the game is acceptable and effective for this audience, and that existing health inequities 

are not increased via its use (Merry et al., 2020).  

Once RCT evidence of short-term efficacy has been established, comparison of Starship Rescue 

with another CBT-only eHealth intervention may help to confirm or refute the additional value 

of biofeedback technology. So would comparison of the game with and without biofeedback-

based relaxation to better understand the additional value of a hybrid therapeutic approach, as 

well as comparison with other eHealth interventions for treating anxiety in the general 

population. Evaluation of its efficacy in specifically addressing health-related anxiety would 

enhance its value to its intended audience. Exploration of its efficacy in other settings would 

also support the generalisability of exiting findings. Finally, longer-term studies of Starship 

Rescue will be useful to ascertain downstream benefits including adherence to LTPC treatment, 

educational attainment and economic benefits. Some of this data may be accessible via the New 

Zealand Integrated Data Infrastructure (IDI), a repository of linked public databases (Bowden 

et al., 2020). 

Although Starship Rescue was developed to address anxiety, preliminary studies in this thesis 

also point to the value of developing more audience-focused, CBT-based eHealth interventions 
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for depression in children and young people with LTPC. A similar co-design process would be 

valuable to enhance their acceptability.  

Conclusion 

Children and young people with LTPC experience a significant burden of psychological 

problems, especially anxiety and depression. eHealth interventions, particularly those based on 

CBT, and to a lesser degree, biofeedback, can be used to address these issues and may offer a 

viable and cost-effective first-line approach for dealing with these issues. A newly co-designed 

prototype CBT-based and biofeedback-augmented computer game called Starship Rescue 

shows promise as a novel hybrid eHealth intervention for treating LTPC-related anxiety. 

Further work is needed to establish its clinical efficacy and the broader role of eHealth 

interventions for addressing anxiety and other psychological problems experienced by children 

and young people with LTPC. 
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Appendix A: Participant information sheets and consent forms 
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Appendix B: Interview schedule 

Game for Health focus groups – semi-structured interview 
guideline 

(the same structure will be used across children, youth, parent and 
clinician groups) 

 
1. Introduce ourselves:  Hi our names are … and ….  We’re from the University of 

Auckland.  Thanks for coming to talk with us today…. 
 

2. Explain “Game for Health” project and what is our rationale? 
 

• We are interested in finding new ways of helping children who take 
medicine for more than three months and/or come in and out of hospital 
and their families, especially with how they feel 

• We are also interested in using computer programs/games (something we 
call eHealth) to do this 

• We would like to hear your views on how we could make a new computer 
program or game to help people 

• First we’d like to explain a bit about how we came up with this idea, tell 
you a bit about eHealth and show you the types of things that have already 
been made by other people 

• Then we’d like to hear your ideas about what kind of things you might find 
useful if we could make them for you 

• It should take us about an hour to do all of this. 
• During this time (taping, housekeeping issues, etc. ?….) 
• At the end (?)…. 

 
3. Before we get started, can we check that all of you have completed a consent form 

(? need to do here) 
 

4. Case scenarios (? Andy appropriate for younger kids – maybe just use that one for 
teens and families and the other two for children): One of the reasons we came up 
with this idea is that we know some people have problems. …. We’d like to 
describe a few examples for you (take turns to read out): 
 

• Mark is a 12 year old boy who has just been diagnosed with cancer.  It’s 
his first time at Starship hospital and he’s scared about what is going to 
happen to him.  His parents ask if someone can explain it to him.  
 

• Mia is a 7 year old girl with asthma.  Her parents recently broke up and 
Mia now lives in a new town with her mum and sees her dad on weekends.  
Mia has been very worried about her parents and about making friends at 
her new school.  She finds it hard to get to sleep at night and sometimes, 
her heart races and her chest gets tight.  Because she is scared about 
having an asthma attack, she uses her ventolin inhaler heaps more than 
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usual. Her mother thinks someone needs to help Mia with her worries, but 
she is not sure whom to ask. 

 
• Andy is a 13 year old with diabetes.  He lives with his parents and his 

younger brother.  Andy has taken insulin by injection every day for the 
past four years.  At the beginning, his mum and dad used to do it for him.  
More recently they have been too busy with their jobs and left him to do it 
by himself.  Andy has also been bullied at school by a couple of older kids 
and he hates going there.  Andy has started missing his insulin and ended 
up at Starship hospital three times this year with high blood sugars.  His 
parents and the doctors and nurses are all angry with him for not looking 
after himself.  Andy feels very sad and finds it hard to explain what has 
been going on.  He doesn’t really care about taking his insulin or going to 
school. 

 
5. Sometimes, people can find help by looking on the internet.  We’d like to show 

you some examples of how they can do this (?ask for any thoughts after each one 
or at the end or not): 
 

• An online information leaflet 
• A support website 
• Cancer game trailer 
• Quest for the Code asthma game clip 
• SPARX depression trailer 

 
6. So before today, had you ever heard of or used anything like these (eHealth 

interventions/online self-help tools, online health related information)? 
• What was good about it?  
• What was not so good about it?  
• Was it easy to find useful information 

 
7. What did your doctors/nurse/parents tell you when you first became unwell? 

 
• Verbal, written, electronic, etc.? 
• What was most helpful?  
• What did you wish you were told/given? 

 
8. What did they tell you later on 

• Verbal, written, electronic etc.? 
• What was most helpful?  
• What did you wish you were told/given? 

 
9. Have you ever needed to get help with worries or because you were feeling down 

or stressed since you became unwell? If so, what and from whom? 
 

• From family/friends 
• From health professionals  
• From other means 
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10. If we could design a computer program or a game to help you (or give to your 
patient), what would you like it to do?  
 

• To help with your medical condition (e.g. to do injections, to remind you 
about appointments, other things) 

• To help you feel happier/less down 
• To help you feel less worried 
• To help with other things 

 
11. How would you most like it to look? 

 
• An information sheet 
• A website 
• A game 
• An app 
• Something else (what?) 

 
12. What would make it most easy to find? 

 
• Having it on a separate website 
• Having it online in some other way (how?) 
• Through Facebook 
• Something else (what?) 

 
13. Do you have any other thoughts or ideas that might be useful for us to know? 
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(Note: The following anonymous questionnaire will be used at the end of 
the focus group to collect basic demographic information☺ 
 
Please tell us a little bit about yourself: 
 

1. Your gender: Male / Female / Don’t Want to Say 
 

2. Your age in years: (only for children and adolescents) __________ 
 

3. What is the main ethnic group you identify with: 
 
NZ European    Maori       Pacific Islander Asian  Other _________ 
 

4. What medical problem(s) do you have? 
 

5. Have you also had any worries or problems with your mood that you are 
okay to share with us? (we will not pass your personal information on to 
anyone else, no one will be able to tell it was you that was talking with us 
when we write our report) 

 
6. Is there anything you wanted to tell that you didn’t get a chance to express 

during today’s meeting? 
 

7. Would you be interested in coming back at some stage to talk with us 
about the program/game that we create? 

 
8. If you answered yes to the last question how would you like us to contact 

you: 
 

a. Using your email address: 
b. Using your telephone number: 
c. Another way: 
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Appendix C: System Usability Scale 
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Appendix D: Interview schedule  



 

231 



 

232 

 
 

  



 

233 

Appendix E: Generalized Anxiety Disorder 7-Item Scale 
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Appendix F: Spence Children’s Anxiety Scale 
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Appendix G: Pediatric Quality of Life Inventory Multidimensional Scale 
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Appendix H: Participant information sheets and consent forms 
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