
Supplemental File B: Full thematic analysis across research foci of child and youth physical-mental 

multimorbidity studies. 

 

The primary research foci were grouped into themes accordingly: first, by physical illness (most to least 

commonly-studied), and then by mental disorder(s). A narrative description of results across themes are 

presented below. Studies are cited by author name and year published; refer to Supplemental File A for 

the complete and corresponding reference list. 

 
1. Epilepsy 

 In this scoping review, epilepsy among children and youth represented the largest cited physical 

illness within included studies; 105 studies focused on epilepsy. The most common DSM-aligned mental 

disorder cited alongside epilepsy was attention deficit hyperactivity disorder (ADHD; n = 61). Results 

indicated that the rate of epilepsy and ADHD comorbidity was high, with epidemiological estimates 

indicating a prevalence of ADHD in as much as 40% (Velez-Van-Meerbeke et al., 2017) to 53% (Loutfi et 

al., 2011) of children and adolescents diagnosed with epilepsy. In one sample of 607 children diagnosed 

with ADHD, there was a disproportionate number of cases with a history of comorbid epilepsy compared 

to the general population (2.3% versus 0.5%; Socanski et al., 2013).  

 Challenges related to simultaneously treating epilepsy and ADHD were discussed in several 

studies. It was noted that while some antiepileptic medications impose behavioural and cognitive side 

effects that may induce or worsen ADHD symptoms (Verrotti et al., 2018), clinicians have historically been 

hesitant to treat comorbid ADHD in patients with epilepsy due to an unfounded fear that stimulants may 

trigger the onset of seizures (Salpekar & Mishra, 2014). Conversely, several studies which assessed the 

efficacy of stimulant use (primarily, methylphenidate) for patients with comorbid epilepsy and ADHD found 

that treatment is generally safe and effective for most (Semrud-Clikeman & Wical, 1999; Socanski et al., 

2013). This was confirmed by a recent systematic review (Verrotti et al., 2018). Interestingly, 

pharmacotherapy to treat ADHD may also be associated with improved quality of life (QoL) among 

children and adolescents (Radziuk et al., 2015; Yoo et al., 2009).  

 Co-occurrence of anxiety and/or depression with epilepsy was also included in 23 studies. 

Generally, findings concluded higher rates of comorbidity of both anxiety and depression among children 

and adolescents with epilepsy compared to the general population and controls without epilepsy. A 

remaining proportion of studies (n = 21) discussed mental disorder more broadly by assessing symptoms 

of any or multiple psychiatric diagnoses, including conduct disorder (CD). In one study, male sex was a 

correlate of mental disorder among children with epilepsy (Alfstad et al., 2016), while female sex was 

specifically associated with depression in another (Kwong et al., 2016). Treatment of depression among 

children with epilepsy may improve QoL as well as epilepsy-related outcomes (Salpekar, Mishra, & 

Hauptman, 2015). 

2. Asthma 

 Asthma, including allergic asthma (see Theme #3 for other allergic disorders), was the second 

most commonly cited physical illness (n = 45). Thirty-three studies assessed mental disorder including 
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anxiety and depression, and 16 included ADHD. Across these studies, there was a clear association 

between asthma and anxiety (e.g., generalized, social, separation) and to a lesser extent, asthma and 

depression, particularly among children with more severe asthma (Bruzzese et al., 2009; Villa et al., 

2000; Richardson et al., 2006). Two studies suggested that low-SES contexts may further increase the 

risk of anxiety and depression among children with asthma (Arif & Korgaonkar, 2016; Blackman & Gurka, 

2007). One study found that youth with asthma and comorbid mental disorders such as anxiety and 

depression were more likely to initiate tobacco use (Bush et al., 2007). There is some evidence to 

suggest that cognitive behavioural therapy (CBT) among youth with comorbid asthma and anxiety may 

improve symptoms (Papneja & Manassis, 2006) and even QoL (Sicouri et al., 2017); however, the latter 

study included an intervention only piloted in a small sample of children. 

 It was also discussed that children with asthma are at higher risk of experiencing comorbidity with 

ADHD, which may pose implications for adequate health management of both disorders (Arif, 2010). In a 

large, 10-year prospective cohort study of 11,470 participants, it was suggested that there is a temporal 

relationship by which asthma in early life may increase risk for ADHD (Chen et al., 2013). In a similar 

study using data from the same population of children and adolescents, it was found that asthma may 

also moderate the relationship between ADHD and depression (Chen et al., 2014).  

3. Allergic disorders 

 Allergic disorders excluding allergic asthma (see Theme #2) were the topic of 39 studies 

identified through the systematic literature search. Overall, these studies mainly referred to allergic 

rhinitis, food allergy, atopic skin disorders; eczema and psoriasis were also grouped here for the purpose 

of this scoping review. ADHD was the most common mental disorder (n = 27), followed by anxiety and/or 

depression (n = 18) across all allergic disorders. The general consensus among these studies was that 

children and adolescents with allergic disorders may be at higher risk for ADHD. This was confirmed by 

several large studies, including prospective cohort studies which found that allergy in early childhood may 

predict the development of ADHD (Chen et al., 2014b; Genuneit et al., 2014), although this was 

unconfirmed by Goodwin and colleagues (2017). Furthermore, risk of ADHD may be higher for those with 

multiple comorbid allergic disorders (e.g., allergic rhinitis and atopic dermatitis) and more severe 

symptoms (Liao et al., 2016).  

 The described relationship between allergic disorders and anxiety, depression was similar. 

Presence of an allergic disorder may increase risk of internalizing symptoms, and this association may 

also be dose dependent (Nanda et al., 2016) as well as a predictor of heightened clinical severity 

(Becker-Haimes et al., 2017). According to one study, children and adolescents with food allergy reported 

higher symptoms of anorexia nervosa in addition to both anxiety and ADHD (Shanahan et al., 2014). One 

large prospective cohort study among children and adolescents with psoriasis postulated that psychiatric 

diagnoses may be mediated by social stigmatization (Todberg et al., 2017).  

4. Obesity 
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 Thirty-eight studies focused on childhood obesity as a physical illness. During the study screening 

phase, we decided to include studies related to obesity due to its high yield through the systematic search 

strategy. Studies mainly assessed relationships between obesity and ADHD (n = 27). Generally, ADHD 

was associated with increased body mass index (BMI; kg/m2), particularly among children who were not 

currently using ADHD medications (Waring & Lapane, 2008). The majority of studies referred only to the 

high comorbidity between ADHD and obesity; one small longitudinal study suggested that difficulty in 

behavioural regulation among children with ADHD is a risk factor for the development of eating 

behaviours that may contribute to obesity (Agranat-Meged, 2005).  

 Anxiety and depression were discussed together in 10 studies and bipolar disorder (BP) in two. 

Most studies found that children with obesity were likely to report symptoms of both anxiety and 

depression, except for one longitudinal study which only found an increased risk of obesity among male 

adolescents with baseline anxiety (Robert & Duong, 2016). Children with obesity who also had anxiety 

and depression symptoms were shown to have elevated salivary cortisol concentrations (Pervanidou et 

al., 2013), and may show poorer obesity-related treatment compliance (Taner et al., 2009) compared to 

their healthy counterparts.  

5. Chronic pain and migraine 

 Systematic search results also yielded 20 studies in the area of chronic pain and 30 in migraine. 

Forty-six studies included anxiety, depression, or both, and 11 included ADHD. Studies mainly referred to 

chronic abdominal and non-cardiac chest pain, but unspecified and unexplained pain among children was 

also common. In general, research found relatively high levels of anxiety and depressive disorders among 

children experiencing chronic pain. One large study concluded that presence of mental disorder including 

anxiety and behavioural disorders may increase children’s risk for experiencing chronic pain (Tegethoff et 

al., 2015b). Two studies assessed possible interventions; the first using a selective serotonin reuptake 

inhibitor (SSRI) for treating abdominal pain (Campo et al., 2004), and the second with CBT (Sieberg, 

Flannery-Schroeder, & Plante, 2011). 

 Studies assessing migraine and headaches found high rates of internalizing symptoms, including 

psychiatric diagnoses of anxiety and depression, among both children and adolescents compared to 

healthy controls (Pakalnis et al., 2007; Pakalnis et al., 2008; Machnes-Maayan et al., 2014). Headaches 

may present as somatic symptoms of anxiety and depression in children (Lee et al., 2015). ADHD was 

also frequently investigated, and evidence indicates high rates of headache among children with ADHD; 

however, one large cross-sectional study suggested that prevalence of externalizing symptoms may be 

the same for children with headaches and controls (Arruda & Bigal, 2012). 

6. Diabetes 

 Diabetes reported on in 17 studies, with type I diabetes mellitus (T1DM) representing the majority 

of studies (n = 16) and type II diabetes mellitus (T2DM) representing three. T1DM was mostly assessed 

in association with both anxiety and depression (n = 12; one in anxiety alone and two in depression 

alone), but also included ADHD (n = 3) and BP (n = 1). One systematic review and meta-analysis 
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summarized a high prevalence of anxiety and depressive disorders among children with T1DM 

(Buchberger et al., 2016). Other studies found that children with comorbid T1DM and anxiety, depression 

were more likely to experience poor metabolic control (Butwicka et al., 2012) and low treatment 

adherence compared to non-T1DM controls (Butwicka et al., 2016). The three studies assessing T2DM in 

childhood were also linked to obesity, finding higher rates of anxiety and depression comorbidity in this 

population as well as increased health service use (Irving et al., 2008; Janicke et al., 2009; Leon et al., 

2018). 

 An additional 5 studies investigated the association between other endocrine (e.g., congenital 

hypothyroidism, mitochondrial disorder) and metabolic (e.g., phenylketonuria) disorders with mental 

disorders including anxiety, depression, and ADHD. The majority of these studies were case reports with 

small patient sample sizes.  

7. Inflammatory bowel diseases 

 Eleven studies discussed inflammatory bowel diseases (IBD) including ulcerative colitis and 

Chron’s disease. All studies focused on both anxiety and depression, with the exception of one study 

which assessed anxiety alone. Research largely found that the prevalence of psychiatric comorbidity 

related to anxiety and depression in children and adolescents with IBD is high (Reigada et al., 2011; 

Mackner & Crandall, 2006). A latent profile analysis found that subgroups may exist within this population, 

where those with comorbid anxiety, ostomies, and high systemic inflammation experienced greater 

cognitive and somatic symptoms of IBD compared to those with low depressive symptoms, who also 

reported higher QoL (Szigethy et al., 2014).  

8. Sickle cell disease and thalassemia 

 Three studies focused specifically on sickle cell disease (SCD) and four on thalassemia major. 

Among the SCD studies, two discussed anxiety and depressive symptoms; one being a case report 

highlighting the effectiveness of acceptance and commitment therapy (ACT) on improving symptoms of 

social anxiety in a male adolescent SCD patient (Masuda et al., 2011). One study found that children with 

SCD are at increased risk for ADHD symptoms, and that this relationship may moderated by comorbid 

asthma (Lance et al., 2015). Studies relating to thalassemia major generally found higher prevalence of 

anxiety, depression, and CD among children with SCD compared to healthy controls (Shaligram et al., 

2007). One study broadly assessed iron-deficiency anemia using a large cross-sectional sample and 

found increased risk of ADHD and other mental disorder including anxiety, depression, and BP (Chen et 

al., 2013b). 

9. Cerebral palsy 

 An additional seven studies assessed cerebral palsy (CP). Of these, 5 studies focused on anxiety 

and/or depression, 4 on ADHD, 2 on CD, 2 on OCD, and 1 on ODD. Studies generally sought to assess 

the prevalence of mental disorder among children with CP. A systematic review and meta-analysis of 

studies mostly using data collected from parents found that the pooled prevalence of mental disorder 

symptoms (across anxiety, depression, ADHD, CD, CD, and ODD) was between 28% and 25% (Downs 
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et al., 2018). One study using diagnostic interviews found that 57% of child participants with CP also had 

psychiatric comorbidities (Bjorgass, Hysing, & Elgen, 2018), and another found that ADHD occurred in 

almost one quarter of cases with cerebral palsy (Gabis et al., 2015). Two case studies presented reports 

of psychiatric comorbidity in patients with CP, one citing the effectiveness of CBT on symptoms of anxiety 

in a child (Peterman et al., 2015).      

10. Cardiac disorders 

 Five studies focused on cardiac disorders such as congenital heart diseases (CHD), each of 

which also investigated ADHD. Cross-sectional findings from a study among children who underwent 

cardiac surgery as newborns showed that the proportion of clinically-significant ADHD scores among the 

study sample were 3 to 4 times higher than among the general population (Shillingford et al., 2008). This 

was confirmed in a larger retrospective case-control study, where incidence of ADHD was higher among 

children born with CHD than among healthy controls (Tsao et al., 2017).  

11. Cancer 

 Survivors of childhood cancer have been found to be at higher risk of mental disorders, such as 

depression and anxiety, during adulthood (O’Malley et al., 1979). The systematic search of the present 

study yielded five studies which assessed the relationship between cancer with anxiety, depression 

among children and adolescents. One study found that in general, adolescents with cancer in fact 

experienced similar psychosocial functioning and depressive symptoms as their healthy peers, despite 

being more socially isolated (Noll et al., 1993). The most recent study suggests that the majority of 

adolescents sampled did not have increased psychological symptoms (Brinkman et al., 2016); however, 

there does remain a portion of survivors who experience elevated internalizing and externalizing 

symptoms, which may be dependent on cancer treatment type and related comorbidities persisting after 

treatment (Brinkman et al., 2016). A prospective cohort study found higher rates of antidepressant use 

among youth with cancer compared to a control group (Valluri et al., 2012). 

12. Juvenile rheumatoid arthritis 

 Five studies referenced juvenile rheumatoid arthritis (JRA). Two of these studies included patient 

groups with chronic physical illness more broadly, including JRA, and found that children with such 

conditions are at high risk for mental disorder including anxiety, depression, and ADHD (Blackman et al., 

2011). In one study, patients with fewer comorbid mental health problems experienced better health-

related QoL (Otto et al., 2018).  

13. Cystic fibrosis 

 Cystic fibrosis (CF) was included in 5 studies, each of which discussed anxiety and depression. 

One cross-sectional study found that male sex and younger age were associated with increased 

symptoms of anxiety among children and adolescents with CF, and that greater loss of lung function was 

associated with higher anxiety and low self-concept (Bregnballe, Thastum, & Schiøtz, 2007). In another 

study, greater illness severity was associated with depressive symptoms among children with CF and 
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T1DM (Mullins et al., 1995). Presence of anxiety was associated with lower objective sleep quality in one 

study (Vandeleur et al., 2017), and higher CF treatment adherence in another (White et al., 2009). 

14. Other diseases 

 The systematic search results also yielded a number of studies referencing chronic physical 

illnesses other than those grouped as research foci. These largely included developmental anomalies 

such as velocardiofacial syndrome, neurofibromatosis, and tuberous sclerosis complex. Nearly each 

study referenced ADHD, and some also with anxiety, depression, and autism spectrum disorder (ASD; 

see Theme #15 below). The majority of findings were from case reports and cross-sectional studies with 

small samples. 

15. Physical and mental disorders and ASD 

 Finally, a theme that emerged during study charting was the analysis of several physical illnesses 

with ASD. Although ASD is a DSM-aligned illness, the study team resolved to group ASD as a 

developmental disorder separate from either a physical or mental disorder. A number of studies reported 

on the association between ASD and physical illnesses, particularly epilepsy, allergic disorders, and 

developmental anomalies (particularly neurofibromatosis and tuberous sclerosis complex). Mental 

disorders such as ADHD, anxiety, depression, and OCD were also referenced across several studies in 

relation to comorbidity with ASD. 
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