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ARTICLE INFO ABSTRACT

Keywords: Although up to 50% of children with Attention-Deficit/Hyperactivity Disorder (ADHD) meet criteria for an
ADHD anxiety disorder, it is unclear how comorbid anxiety influences social functioning for this population.
Anxiety Understanding the factors associated with social functioning in ADHD is important given the limited efficacy of

Social functioning existing social skills interventions for this population. This systematic review aimed to determine the association

between anxiety and social functioning (social problems, peer status, and social skills/ competence) in children
and adolescents with ADHD. A standardised search protocol was used, identifying 4807 articles for screening
with 31 included in the final review. Anxiety symptom severity was associated with lower levels of social skills
and higher levels of social problems in young people with ADHD. However, few differences emerged when
defining anxiety based on diagnostic measures. Although the results varied considerably amongst studies, a
number of key variables emerged that influenced the associations between anxiety and social functioning in-
cluding the type of reporter and sample characteristics such as age, sex, ADHD subtype and other mental health
comorbidities. These findings have implications for social functioning interventions in ADHD given the role of
anxiety symptoms in predicting poorer social functioning.

1. Introduction

Attention-Deficit Hyperactivity Disorder (ADHD) is a neurodeve-
lopmental disorder characterised by persistent patterns of inattention,
hyperactivity and impulsivity. ADHD is highly comorbid with other
psychiatric disorders and it is estimated that approximately 25-50% of
children with ADHD also have a comorbid anxiety disorder; this rate is
significantly higher than the estimated 5% in the general paediatric
population (Jarrett and Ollendick, 2008; Jensen et al., 1997; Pfiffner,
2007).

Given the high comorbidity between ADHD and anxiety, explana-
tions have been sought as to why these two disorders frequently co-
occur. There is neurobiological evidence that lowered prefrontal cortex
inhibition (which has been observed in ADHD) can increase amygdala
activity which might explain the high levels of comorbidity
(Levy, 2004). Alternatively, anxiety may develop over time as a con-
sequence of the extensive impairments experienced by children with
ADHD (Jarrett and Ollendick, 2008; Tannock, 2000). It has also been
posited that the comorbidity can be explained by shared psychosocial
factors such as biological, family, and social risk factors that have been

aligned with the aetiologies of ADHD and anxiety as separate disorders
(Jarrett and Ollendick, 2008). It remains unclear as to which hypothesis
offers the best explanation, however, there is a general consensus that
the high levels of comorbidity are not solely attributed to the metho-
dological challenges associated with assessing these conditions which
can include shared symptom overlap and reporter-biases (Jarrett and
Ollendick, 2008).

A small but growing body of literature has examined the impact of
anxiety on children with ADHD. Studies have shown that children with
ADHD and anxiety have poorer quality of life and daily functioning, more
problematic behaviours (Sciberras et al., 2014), reduced academic func-
tioning (Booster et al., 2010; Karutsis et al., 2000), and more conflicted
familial associations (Biederman et al., 1991; Pfiffner and McBurnett,
2006), when compared with children with ADHD only. The social func-
tioning capabilities of children with ADHD and anxiety have also been
studied, however, the results have been less conclusive about the role of
anxiety alongside ADHD. Some studies have found that children with ADHD
and anxiety have more impaired social skills (Becker et al., 2015; Bowen
et al., 2008), experience more social problems and face more challenges
navigating peer relationships (Biederman et al., 2013; Lee et al.,, 2012;
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Pollack et al., 2016). By contrast, other studies have suggested that the co-
occurrence of anxiety does not further impede the social functioning cap-
abilities of children with ADHD (Greene et al., 1997; March et al., 2000;
Mulraney et al., 2016; Sciberras et al., 2014). It is particularly challenging to
synthesise the research and draw conclusions due to many key methodo-
logical differences in studies. For example, there is considerable variation in
the way anxiety is conceptualised (e.g. clinical diagnoses vs anxiety symp-
toms), the types of anxiety disorders assessed, and the reporters of anxiety
and social functioning abilities (e.g. parent, teacher, child).

Theoretically it is important to understand why anxiety may influ-
ence the social functioning of children with ADHD. It has been proposed
that when anxiety occurs alongside ADHD, this can intensify common
ADHD symptoms such as inattention, and working memory deficits
(Pliszka et al., 1999; Schatz and Rostain, 2006; Tannock, 2009).
However, anxiety can also decrease impulsive and aggressive beha-
viours (Newcorn et al., 2001). Whilst the mechanisms underpinning
social difficulties in the comorbid population are not well understood it
can be hypothesised how the presence of both ADHD and anxiety may
influence a child's social functioning capabilities.

For children with ADHD, their social difficulties are believed to
result from various factors including: having difficulty reading social
cues (Hinshaw and Melnick, 1995), impaired social-information pro-
cessing abilities (Sibley et al., 2010; Zentall et al., 2001), impulsive
behaviour which can manifest as disruptive and aggressive behaviours,
inattentive behaviours which can result in difficulties maintaining
conversation, and taking turns (Nijmeijer et al., 2008) and having poor
insight into appropriate social behaviour (Hoza, 2007). When con-
sidering how anxiety may further influence a child with ADHD's social
functioning this may result in the child ruminating about their worries
during social interactions, being preoccupied with fears of negative
social evaluation rather than engaging with the social interaction, or
avoiding social encounters altogether (Greco and Morris, 2005; Rapee
et al., 2009). Further, a lack of social engagement can serve as a
maintaining factor in youth with anxiety and can limit the opportu-
nities for future social interactions consequently preventing children
from practicing essential social skills (Jacob et al., 2014). Thus, for a
child with ADHD, it may be hypothesised that the added presence of
anxiety may further impact the underlying processes necessary for so-
cial engagement which could have subsequent implications for the
child's social performance (Mikami et al., 2011). By contrast, it also
needs to be considered that the presence of anxiety may not further
influence social functioning abilities given the extent of social problems
already experienced by children with ADHD (Becker et al., 2012), and
may even reduce some problematic social behaviours such as im-
pulsivity and aggression (Newcorn et al., 2001).

Whilst the evidence to date has shown that some associations do
exist between ADHD, anxiety and social functioning, the nature of the
associations between these factors requires further investigation.
Understanding how anxiety specifically aligns with social functioning
capabilities in children with ADHD has implications for better under-
standing the impairment experienced by this comorbid group and may
have implications for prevention and intervention efforts. To date, there
is mixed evidence relating to the effectiveness of social skills inter-
ventions for children with ADHD (see Mikami et al., 2017 for a review).
Whilst some studies have found improvements in peer functioning at
the time of intervention, there is limited evidence to suggest that this
results in long-term improvements in social functioning for children
with ADHD (Gardner and Gerdes, 2015; Hoza et al., 2005a). As such, a
greater understanding about what other factors may influence these
treatment outcomes is warranted; it is possible that anxiety could be
one of these contributing factors. Investigating how comorbid mental
health conditions may impact the social functioning of children with
ADHD is important given that there is evidence to suggest that co-
morbid ADHD results in greater social impairments than ADHD alone
(Becker et al., 2012; Becker et al., 2012a). Further, it is important to
focus on anxiety specifically, as the way the social impairments present
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differs significantly across mental health conditions (Becker et al.,
2012) and there is a growing body of literature which has shown that
anxiety can result in poorer outcomes for children with ADHD (Booster
et al., 2010; Karutsis et al., 2000; Sciberras et al., 2014).

Previous conceptual reviews have been valuable in examining the
comorbidity of ADHD and anxiety, however, they have not specifically
examined the social functioning of this comorbid group (Jarrett and
Ollendick, 2008; Schatz and Rostain, 2006). A recent meta-analysis was
conducted that examined the association between ADHD and social
functioning, however, this meta-analysis examined the potential mod-
erating role of conduct problems, and did not examine other comorbid
conditions that occurred alongside ADHD (Ros and Graziano, 2018).
Only one known previous review has explored the association between
mental health comorbidities and their associations with peer func-
tioning in children with ADHD (Becker et al., 2012). The focus of
Becker et al. (2012) review was to characterise the peer functioning
impairments across a range of mental health conditions. This review
examined internalising difficulties (anxiety and depression) that oc-
curred alongside ADHD, and included a small number of studies that
examined anxiety specifically (n = 9). Since this review, there has been
a significant increase in the amount of research conducted in the ADHD
and anxiety field given the extent of impairment that this population
have been shown to experience. This current review aims to update and
extend upon this work by providing a more comprehensive examination
of anxiety specifically, and by exploring differences in study re-
spondents, measures of anxiety and social functioning, and relevant
sample characteristics that may influence this complex association.

1.1. Aim

The aim of this systematic review is to evaluate the association
between anxiety and social functioning in children and adolescents
with ADHD. These associations will be explored as a function of the
type of anxiety measure used (e.g. anxiety diagnoses vs anxiety symp-
toms), across reporter type (e.g. parent, teacher, child) and by exploring
the role of other comorbid mental health conditions.

2. Methods
2.1. Eligibility criteria

This review was conducted in line with the Preferred Reporting
Items for Systematic Reviews and Meta-Analyses (PRISMA) statement
(Moher et al., 2009) (Table 1, Supplementary Material). Studies were
included if they 1) were written in English, 2) were peer reviewed, 3)
involved a child or adolescent population <18 years of age, and 4)
comprised participants with a diagnosis of ADHD. Participants were
required to meet full diagnostic criteria for ADHD according to past or
current versions of the DSM or ICD. Diagnostic measures included
structured or semi-structured interviews, and/or scoring above a pre-
determined threshold on a validated ADHD rating scale. Further, stu-
dies must have 5) included a diagnostic anxiety measure or assessed
anxiety symptoms, and 6) included a measure of social functioning.
Social functioning measures included those designed to assess ob-
servable aspects of social functioning including social skills, compe-
tence, peer relationships, experiences of bullying or victimisation. Ex-
ploring the mechanisms underpinning social functioning abilities (e.g.
emotion recognition, theory of mind) was outside the scope of this re-
view.

Articles were excluded on the following grounds: 1) included an
adult sample (>18 years of age), 2) were single case studies, supple-
mentary abstracts, conference proceedings, review articles, or thesis
dissertations, 3) included an internalising measure assessing both an-
xiety and depressive symptoms as a single construct, 4) contained no
analyses examining associations between ADHD, anxiety and social
functioning, 5) were treatment studies with no pre-treatment
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examination of anxiety and social functioning, and 6) participants had a
diagnosed intellectual disability.

2.2. Information sources and search

Studies were identified after searching the following psychological
and medical electronic databases: CINAHL, Embase Complete,
MEDLINE Complete, PsycINFO, and Informit. These were accessed
using the EBSCOhost platform (last updated August 3rd 2018). Key
concepts for the search included variants of the following: “ADHD”,
“Anxiety”, “Child” and “Social Functioning” (Table 2, Supplementary
Material). A backwards and forwards citation analysis was also com-
pleted which involved manually searching the reference lists of in-
cluded articles, and reviewing any article that had cited an included
study via Google Scholar.

2.3. Study selection

The PRISMA flow chart (Fig. 1) describes the systematic review
process (Moher et al., 2009). CB and MM independently screened the
titles and abstracts to eliminate those studies not relevant to this re-
view. Full text articles were retrieved for all “yes” classifications to
determine eligibility for inclusion. Any discrepancies were then dis-
cussed in person and a consensus was reached. Where studies were
excluded based on more than one criterion, the first exclusion criterion
that was met is displayed on the PRISMA diagram. Agreement between
authors, for full text screening was Cohen's Kappa (x) = 0.85 indicating
excellent agreement between authors.

2.4. Data extraction

The data were independently extracted by CB and independently
cross-referenced by MM for all studies. Any discrepancies between
authors were discussed and resolved. The following data were extracted
from studies: 1) country where research was conducted, 2) sample
characteristics, 3) study aims, 4) methodology, 5) statistical analyses
conducted, and 6) study findings that were relevant to the review aims.

2.5. Risk of bias in individual studies

The Standard Quality Assessment Criteria for Evaluating Primary
Research Papers was used to indicate the study's overall quality
(Kmet et al., 2004) (Table 3, Supplementary Material). Items on the
checklist assessed study design, methodology, accurate reporting of
results, and conclusions made. Studies were scored on 14 items, de-
pending on the extent to which they met the criteria (2 = yes,
1 = partly, 0 = not addressed). A summary score was then made for
each study. The authors suggest that a relatively conservative cut off
point for article inclusion is 75% (Kmet et al., 2004). Overall the studies
were of a high quality, with scores ranging from 77% - 100%.

3. Results
3.1. Search results

As shown in Fig. 1, 4807 studies were identified through the search,
and 31 full texts were eligible for inclusion in this review. Of these 31
studies, four reported data from the same sample (Hoza et al., 2005b;
Jensen et al., 2001; March et al., 2000; Mrug et al., 2012). After ex-
amining each study, three key domains were identified and included:
social problems (n = 23; Table 1), peer status (n = 4; Table 2), social
skills and competence (n = 11; Table 3). Two studies explored unique
aspects of social functioning that did not fall within these categories
and were thus placed in an ‘other’ group other (n = 2; Table 4).

In this review, social problems refers to difficulties engaging with
peers (e.g. few friends, complains of loneliness, not interested in
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children the same age), as well as other problematic social behaviour
such as bullying (perpetration and victimisation), and aggressive be-
haviours. The term social problems was used as it encompasses both
peer problems, as well as more general social difficulties experienced by
children. Peer status has been defined as the extent to which children
are accepted or rejected by their peers (Coie et al., 1990). Social skills
has been conceptualised as the interpersonal processes that are neces-
sary for appropriate social behaviour and interpersonal effectiveness
(Beauchamp and Anderson, 2010; Bedell and Lennox, 1997). Social
competence involves the use of social skills, and provides on overall
indication, of how successfully an individual is able to engage in social
settings, display appropriate social behaviours and achieve social goals
(Beauchamp and Anderson, 2010; Iarocci et al., 2007). If articles in-
cluded multiple measures of social functioning (e.g. social problems,
and peer status) they were included in both groups. A visual depiction
of results is also provided (Fig. 1, Supplementary Material), this illus-
trates the proportion of effects across studies that found evidence of an
effect. This is displayed as a function of anxiety measurement type
(diagnostic or symptom) and across raters.

3.2. Additional analyses

For studies where there were no analyses between groups of interest
but where a mean (M), standard deviation (SD) and sample size were
available, a t-test was conducted in Stata version 14.0. For studies that
did not provide an effect size estimate, Cohen's d was calculated, which
can be interpreted as follows: 0.2 = small effect, 0.5 = moderate effect,
0.8 = strong effect size (Cohen, 1992).

3.3. Social problems (n = 23)

Overall 23 studies examined social problems. 14 of these explored
social problems as a general concept (including peer problems), the
remaining studies investigated bullying/ aggressive behaviours (n = 6)
and victimisation (n = 3) and these have been sub-classified as separate
groups within the social problems domain.

3.3.1. Studies using a diagnostic measure of anxiety (n = 10)

Three longitudinal studies highlighted associations between anxiety
disorders that co-occur alongside ADHD and social problems (Bagwell
et al., 2006; Greene et al., 1997; Newcorn et al., 2004). The results of
these studies were shown to vary across reporters and anxiety disorder
type. For example a diagnosis of ADHD and anxiety in childhood was
significantly associated with child-reported but not parent-reported
social problems during adolescence (Newcorn et al., 2004). Interest-
ingly a childhood diagnosis of ADHD, anxiety and conduct disorder
(CD) resulted in the opposite; this diagnosis was significantly associated
with parent-reported but not child-reported social problems. In the
Greene et al. (1997) study, children with ADHD and social problems in
adolescence had significantly higher rates of anxiety disorders 4 years
later when compared to children with ADHD who did not have social
problems according to parent and child-report. The importance of ex-
amining  specific anxiety disorders was  highlighted in
Bagwell et al. (2006) study whereby it was shown that parent and
teacher-reported social problems in childhood significantly predicted
parent-and child-reported social anxiety in adolescence, but not avoi-
dant disorder or generalised anxiety disorder (GAD).

Seven cross-sectional studies examined social and peer problems in
children with ADHD and compared them to children with ADHD and
anxiety. Of these, five studies found that anxiety did not exacerbate
peer problems above and beyond ADHD. It was shown that children and
adolescents with ADHD and anxiety did not have any more difficulties
making friends according to parent- and child-report (Bowen et al.,
2008) nor did they experience more peer problems than others with
ADHD alone based on parent- and teacher-reports (Antshel et al., 2014;
Mulraney et al., 2016; Sciberras et al., 2014) and parent- and child-
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Records identified through database
searching
n=6776

Additional records identified through

other sources'

n=4807

Records after duplicates removed

l
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eligibility
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Full-text articles assessed for

n=7
Records excluded
—> n=4674
Full-text articles excluded
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groups of interest (n = 63)
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l

measure (n = 16)

No social functioning measure (n = 13)

Studies included in
qualitative synthesis
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No ADHD diagnosis (n = 8)

Included adult population (n=1)

Fig. 1. PRISMA diagram

Participants had an intellectual
disability (n = 1)

0ther sources include articles found from backwards and forwards citation analysis.

reports (Biederman et al., 1996). Interestingly, two studies revealed
that in unadjusted analyses, children with ADHD and anxiety experi-
enced more parent-reported peer problems than children with ADHD
(Sciberras et al., 2014) and that parent-reported peer problems were
significantly associated with anxiety diagnoses in children with ADHD
(Mulraney et al., 2016). These associations were not significant ac-
cording to teacher-report. However, after accounting for potential
confounding variables such as ADHD symptom severity, externalising
disorders, mood disorders and Autism Spectrum Disorder (ASD) the
previously significant parent-reported results were no longer sig-
nificant. Only two studies found that children with ADHD and comorbid
anxiety disorders experienced more parent- and child-reported peer
(Biederman et al., 2013) and social problems (Lee et al., 2012) when
compared to children with ADHD alone. This was found to be some-
what dependent on reporter type, with Lee et al. (2012) finding this to
only be significant for parent- not teacher-report.

3.3.2. Studies using an anxiety symptom measure (n = 4)

Four studies examined the associations between anxiety and social pro-
blems, in children with ADHD using a symptom-based measure of anxiety
(Farmer et al., 2015; Humphrey et al., 2007; Karutsis et al., 2000; Pollack
et al., 2016). All four studies provided evidence that associations exist be-
tween anxiety and social problems, however, the pattern of these associations

varied across raters. It was shown that higher levels of parent-reported an-
xiety were associated with higher levels of parent-reported peer conflict
(Farmer et al., 2015) and teacher-reported social problems (Pollack et al.,
2016) in children with ADHD who have comorbid externalising problems.
Further Humphrey et al. (2007) found associations between higher levels of
parent-reported anxiety (but not child-reported anxiety) and parent-reported
social problems. Likewise, Karutsis et al. (2000) found that parent-reported
child anxiety symptoms were associated with parent-reported social problems
but not teacher-reported social problems, whereas child-reported anxiety
symptoms aligned with both parent- and teacher-reported social problems.
Whilst the exact nature and direction of these associations can change de-
pending on the reporter, it is clear that associations exist between anxiety
symptoms, and social problems in children with ADHD. It is interesting to
note that patterns emerged to suggest that associations were more likely to
exist when the same rater recorded the child's anxiety and social functioning
abilities, this was most commonly observed when parents rated both the
child's anxiety and social problems

3.3.3. Summary

Overall, there were inconsistent associations between anxiety and
social problems in children with ADHD. When considered dimension-
ally, there was convincing evidence that higher levels of anxiety were
associated with more social problems in youth with ADHD (Farmer
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et al., 2015; Humphrey et al., 2007; Karutsis et al., 2000; Pollack et al.,
2016). Furthermore, children with ADHD who experienced social pro-
blems in childhood were at increased risk of having an anxiety disorder
at a later-time point (Bagwell et al., 2006; Greene et al., 1997; Newcorn
et al., 2004). In contrast, there was limited evidence from cross-sec-
tional research that the presence of a comorbid anxiety disorder was
associated with more social problems in children with ADHD.

3.3.4. Social problems: bullying and aggression (n = 6)
Four studies assessed aggressive behaviours and two studies ex-
amined bullying perpetration.

3.3.4.1. Studies using a diagnostic measure of anxiety (n = 3). When
comparing children with ADHD only to children with ADHD and
anxiety, there were no significant differences in classroom observed
verbal aggression ratings (Abikoff et al., 2002) or interpersonal peer
aggression ratings across parent-report (Danforth et al., 2017) and
parent / teacher-report (Gadow and Nolan, 2011). Interestingly in the
Abikoff et al. (2002) study, children with ADHD, anxiety and disruptive
behavioural disorders (DBD) did display higher rates of aggression
when compared to children with ADHD only and ADHD and anxiety
suggesting the additional presence of an externalising disorder
alongside anxiety, increased aggressive behaviours.

3.3.4.2. Studies using an anxiety symptom measure (n = 3). Parent- and
teacher-reported symptoms of anxiety in children with ADHD were not
associated with aggressive behaviours according to parent- and teacher-
reports in children with ADHD (Mikami et al., 2011). Further, child-
reported anxiety was not associated with child-reported bullying (Hu,
2016) and cyberbullying perpetration in adolescents with ADHD
(Yen et al.,, 2014). From the limited research in this area, these
studies suggest that the presence of anxiety symptoms or diagnoses
alongside ADHD does not alter these children's aggressive behaviours or
tendency to engage in cyber-bullying.

3.3.5. Social problems: peer victimisation (n = 3)

3.3.5.1. Studies using an anxiety symptom measure (n = 3). Three
studies assessed the associations between ADHD, anxiety and
experiences of victimisation and revealed mixed results. In the
Becker et al. (2016) study, child-reported physical and relational
victimisation were associated with higher levels of child-reported
anxiety symptoms in adolescents with ADHD. Likewise child-reported
anxiety was also associated with child-reported bullying victimisation
in adolescents with ADHD (Hu, 2016). By contrast, in the
Yen et al. (2014) study, being a victim of cyber-bullying was not
related to anxiety in adolescents with ADHD according to child-reports.
Taken together, two studies indicated that there were associations
between anxiety and direct experiences of victimisation, however, no
associations were found between anxiety and cyberbullying
victimisation in adolescents with ADHD.

3.3.6. Summary

Overall, there was no evidence to suggest that children with ADHD
and anxiety displayed more aggressive behaviours, or engaged in bul-
lying behaviours more often than children with ADHD only (Abikoff
et al., 2002; Gadow and Nolan, 2011; Mikami et al., 2011; Yen et al.,
2014). In the studies that explored victimisation, associations were
reported between anxiety and face-to-face victimisation (Becker et al.,
2016; Yen et al., 2014) but not with online victimisation (Yen et al.,
2014). Given the differences in the way that experiences of victimisa-
tion were explored (e.g. face-to-face vs. online), these studies highlight
the importance of considering the setting via which adolescents’ ex-
perience victimisation.
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3.4. Peer status (n = 4)

Four studies examined the peer status of children with ADHD and
anxiety.

3.4.1. Studies using a diagnostic measure of anxiety (n = 2)

Two studies compared children with ADHD and anxiety to children
with ADHD only, it was shown that both groups of children were ne-
gatively regarded by peers to the same extent according to both parent-
and teacher-report (Lee et al., 2012) and peer-rated sociometric as-
sessments (Hoza et al., 2005b). It is important to note that these studies
included children aged less than 10 years old, it is possible at this de-
velopmental stage, anxiety does not influence how children are being
perceived by their peers.

3.4.2. Studies using an anxiety symptom measure (n = 2)

Two studies assessed anxiety dimensionally and highlighted the
importance of considering the child's age and gender when examining
the association between peer status and anxiety in children with ADHD
(Becker et al., 2013; Mrug et al., 2012). In the Becker et al. (2013)
study, no significant associations were observed between child-, parent-
or teacher-reported anxiety and negative social preference (the extent
to which participants are negatively regarded by their peers according
to teacher-report). However, when sex was entered into the model,
negative social preference was significantly positively associated with
teacher-reported and child-reported anxiety for girls, but not boys. The
second study showed that there was no association between peer re-
jection (as rated by peers) and child-reported anxiety at age 10 in
children with ADHD. By contrast, at age 16 and 18, children with
higher levels of anxiety also had higher ratings of peer rejection sug-
gesting that these associations can vary depending on developmental
stage (Mrug et al., 2012).

3.4.3. Summary

Taken together, findings from this domain indicate that children
with ADHD and an anxiety diagnosis are not perceived differently from
their peers. Relationships were observed between anxiety symptoms
and peer status and this was influenced by the child's age and gender,
with girls and older children/ adolescents being more likely to be
perceived more negatively by their peers (Becker et al., 2013; Mrug
et al., 2012). Given that only four studies were included in this domain,
these findings do need to be interpreted with caution.

3.5. Social skills and competence (n = 11)

Eleven studies were identified that examined social skills/ compe-
tence.

3.5.1. Studies using a diagnostic measure of anxiety (n = 7)

The majority of studies (n = 4) did not find any differences in social
skills/ competence when comparing children with ADHD and anxiety to
children with ADHD only. There were no differences in children's ca-
pacity to develop relationships with peers based on parent- and child-
reports (Biederman et al., 2013), nor their social skills as outlined by
parent- and teacher-reports (Lee et al., 2012) or parent-reported social
competence (Sukhodolsky et al., 2005). Whilst March and colleagues
(2000) also found no differences in parent- and teacher-reported social
skills when comparing children with ADHD only to children with ADHD
and anxiety, they found that the added presence of a comorbid ex-
ternalising disorder alongside anxiety further impeded these children's
social skills.

Three studies did find evidence that children with ADHD and
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anxiety differed compared to children with ADHD alone when ex-
amining their social competence and social skills (Becker et al., 2015;
Bowen et al., 2008; Jensen et al., 2001). One study reported that chil-
dren and adolescents with ADHD and anxiety had lower social com-
petence when compared to children and adolescents with ADHD only
according to parent- and child-reports (Bowen et al., 2008). Likewise
Becker et al. (2015) found that children and adolescents with ADHD
and anxiety had poorer parent-reported (but not child-reported) social
skills and social acceptance when compared to children and adolescents
with ADHD only. Jensen et al. (2001) reported that children with
ADHD and anxiety had poorer social skills according to parent-report,
but not to teacher-report when compared to children with ADHD only.
These findings further highlight the complexity of interpreting these
results which are often dependent on the reporter. For example the
majority of these significant findings involved parent-reports of both
anxiety and social skills when compared to teacher- or child-report. In
summary, the majority of studies indicate that the co-occurrence of
ADHD and anxiety does not significantly influence a child's social skills
or social competence when compared to children with ADHD without
comorbid anxiety.

3.5.2. Studies using an anxiety symptom measure (n = 4)

Of the four studies that assessed anxiety symptoms, two indicated
associations between children's anxiety and social skills, however, this
was dependent on the type of anxiety being assessed (Becker et al.,
2016; Schneider et al., 2009). In Schneider et al. (2009) parent-reported
social competence was associated with parent-reported anxiety (global
measure) and social anxiety in children with ADHD but not GAD, SAD
or OCD. This suggests that social competence aligns with particular
types of anxiety; namely social anxiety (Schneider et al., 2009), which
is not surprising. Becker et al. (2016) also found associations between
social skills and specific symptoms of anxiety in children and adoles-
cents. Higher levels of social anxiety were associated with poorer child-
reported social skills and lower child- and parent-reported social ac-
ceptance. Physical symptoms of anxiety, separation/panic symptoms
were not associated with child- or parent-reported social skills or social
acceptance. Unlike the other two studies in this domain,
Mikami et al. (2011) found that general symptoms of anxiety in chil-
dren with ADHD did not further influence children's social skills across
parent and teacher-reports. Likewise, Ray and colleagues categorised
adolescents with ADHD as being ‘socially healthy’ or ‘socially impaired’
and found no differences in general anxiety ratings across these two
groups. These findings reinforce the value of examining different facets
of anxiety as it appears that certain symptoms of anxiety relate more
strongly with social functioning capabilities.

3.5.3. Summary

The majority of studies that utilised diagnostic measures found no
differences in social skills or competencies between children with
ADHD alone and children with ADHD and anxiety disorders. Of the four
studies that assessed anxiety symptoms, two indicated associations
between children's anxiety and social skills, however, this was depen-
dent on the type of anxiety being assessed (Becker et al., 2016;
Schneider et al., 2009). The two studies that did not find evidence of an
effect included a more global conceptualisation of anxiety rather than
examining specific symptoms which may provide one explanation for
the conflicting findings (Mikami et al., 2011; Ray et al., 2017).

3.6. Other (n = 2)

Two articles contained measures of social functioning that could not
be placed in previously described categories (Normand et al., 2011;
Pollack et al., 2016). In Normand et al. (2011) study, children with
ADHD and anxiety were shown to have higher levels of compliance and
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better equipped to deal with conflict resolution when compared to
children with ADHD only. In Pollack and colleagues (2016) study, play
behaviours were observed in children with diagnosed ADHD, anxiety
and ODD (symptoms only) and compared to children with ADHD only.
It was shown that there was no difference in the type of play or negative
play behaviours when comparing the two groups.

4. Discussion

The aim of this review was to systematically explore the associations
between anxiety and social functioning (social problems, peer status
and social skills/ competence) in children and adolescents with ADHD.
The observed associations between social functioning and anxiety
varied substantially across studies. In regards to social problems, there
was evidence of associations between anxiety symptoms and social
problems, and associations between anxiety disorders and social pro-
blems in longitudinal research. Differentially, there was limited evi-
dence that anxiety disorders were associated with increased social
problems in cross-sectional research, nor were anxiety symptoms
aligned with increased aggressive behaviours. The results from the peer
status domain indicated that for the most part, children with ADHD and
anxiety were not perceived differently from children with ADHD only,
however, anxiety symptoms were associated with increased experiences
of peer rejection. Finally, in a similar pattern to the social problems
domain, there was limited evidence of associations between anxiety
disorders and more impaired social skills/competence, however, asso-
ciations were observed more consistently between higher levels of an-
xiety symptoms and more problematic social skills/competence.

Whilst there were many patterns identified throughout the review,
there was also considerable heterogeneity amongst the findings. The
importance of considering how anxiety was measured (including what
symptoms were assessed), the reporter of both anxiety and social
functioning (e.g. parent, child, teacher), the age of the child, and ac-
counting for the role of other comorbid conditions emerged as key
factors to consider when evaluating the complex association between
anxiety and social functioning in children with ADHD. Given that many
of the reported associations varied when considering the aforemen-
tioned factors the large majority of the discussion will focus on ex-
ploring these factors in greater depth.

4.1. Key factors influencing findings

A number of key themes emerged as important factors when syn-
thesising the findings of this review including: anxiety measurement
and symptom severity, measurement of social functioning, the use of a
cross-sectional or longitudinal design, reporter type and the context of
observations.

4.1.1. Anxiety measurement & symptom severity

Across the studies included, there were approximately equal
number of studies that used diagnostic measures of anxiety and anxiety
symptom measures. One of the most consistent findings from this re-
view was the importance of considering the way anxiety was measured,
and what types of anxiety disorders/ symptoms were assessed. In stu-
dies that used diagnostic measures, there was little evidence that the
presence of an anxiety disorder was associated with poorer social
functioning, while in contrast there was compelling evidence of an
associations between symptoms of anxiety and higher levels of social
problems, and poorer social skills.

The majority of studies in this review examined anxiety as a single
construct, and this was the case for studies that used diagnostic mea-
sures, and symptom severity measures. For example, in studies that
used diagnostic measures, anxiety disorders were either grouped to-
gether as a whole, or most authors did not report the specific fre-
quencies of anxiety disorders in the sample. Similarly, in studies that
used symptom-based measures, most often anxiety symptoms were
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examined as a single construct (e.g. total anxiety), rather than specific
symptoms of anxiety (e.g. social, generalised). This approach may be
neglecting important underlying associations that exist between spe-
cific facets of anxiety and social functioning capabilities. For example,
in studies that examined specific anxiety disorders or symptoms of
anxiety, patterns emerged which suggested that some types of anxiety
may be particularly pertinent to poorer social functioning. Perhaps
unsurprisingly, social anxiety emerged as the most consistently re-
ported facet of anxiety (disorder or symptom) that was related to social
problems and social skills (Bagwell et al., 2006; Becker et al., 2015;
Schneider et al., 2009). This finding does however, need to be inter-
preted with caution due to the few studies which examined specific
anxiety disorders or symptoms. This may provide insight into one of the
key drivers of the variability of the findings to date and highlights the
importance of future research using both diagnostic and symptom
based measures to examine specific facets of anxiety.

The associations between anxiety and social functioning may also
vary depending on the severity of anxiety symptoms and the relation-
ship between anxiety and social functioning may not be linear.
Examining the severity of symptoms and exploring how this may in-
fluence social functioning across anxiety symptom groups (e.g. low,
moderate, high levels of anxiety) may glean insight into both the po-
tential protective and impairing role of anxiety on social functioning. It
is possible that children with high levels of anxiety may avoid social
encounters, or endure them with great distress and over time become
more withdrawn (Jacob et al., 2014; Rapee et al., 2009). By contrast,
children with low levels of anxiety may be more vulnerable to dis-
playing impulsive and aggressive behaviours in social settings
(Newcorn et al., 2001). Perhaps moderate levels of anxiety offer a more
protective role in dampening some of the disruptive behaviours, and
allow children to participate in social engagements without extreme
distress. This is an important avenue for future studies to explore.

4.1.2. Social functioning measurement

Rating scales completed by parents, teachers and occasionally youth
were by far the most commonly used method for measuring social
functioning abilities. Only two studies used socio-metric peer nomina-
tions and three used independent coders in the school environment as a
way of measuring peer functioning. It has been well established that
assessment methods that use peers as informants represent the gold
standard methodology for assessing peer relationships amongst school-
aged children (Crowe et al., 2011; Hoza, 2007; McQuade and Hoza,
2008). This is because many interactions occur between children in
situations that are inaccessible to adults, and when they are not being
closely monitored (Crowe et al., 2011). Whilst this methodology is as-
sociated with increased time and cost when compared with rating
scales, future research should incorporate more naturalistic methodol-
ogies to assess social functioning.

4.1.3. Cross sectional vs longitudinal study design

Only four studies used longitudinal designs to examine the asso-
ciation between anxiety and social problems, and peer status in youth
with ADHD, with the vast majority using a cross-sectional design, or
including analyses from one time point (n = 27). In this review, many
studies included samples with a large age range (e.g. 5-18) and as such
it is difficult to identify trends in cross-sectional studies about how
these associations present at different developmental stages.

Theoretically, this is an important direction for future research as
the development of peer associations and overall social functioning
capabilities changes significantly through early, middle, late childhood
and adolescence (Parker et al., 2006). It may be that the association
between anxiety and social functioning is less prominent during the
early school years, and becomes more problematic throughout adoles-
cence as the social demands increase and become more complex. It is
likely that the association between anxiety and social functioning is
bidirectional, whereby children with social problems feel more anxious
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during social interactions, which in turn may result in further social
difficulties and associated anxiety (Mikami et al., 2011). A more de-
tailed understanding as to how these relationships may change over
time could be explored using longitudinal study designs.

4.1.4. Reporter type & context of observation

One of the most significant findings across all domains of social
functioning was the extent to which findings varied depending on the
reporter of both social functioning and anxiety (parent, teacher, child).
Patterns emerged to suggest that associations were more likely to be
observed when the same reporter rated both anxiety and social func-
tioning. This was most typically observed when parents were the re-
porter, however, it also needs to be considered that parents were by far
the most frequent reporter included in most studies. Whilst it is well
established that use of a multi-informant assessment is gold-standard
for understanding children's behaviour across a number of contexts
(Achenbach et al., 1987), interpreting the results from multiple in-
formants brings with it many additional challenges, given that multiple
reporters often share little variance with each other (Achenbach et al.,
1987; De Los Reyes et al., 2015). This was the case in the current review
where there was considerable variation amongst the pattern of asso-
ciations depending on the reporter.

The differences in findings across reporters may be explained by the
context in which the child is being observed. For example, it is possible
that a child's anxiety and social interactions differ significantly in the
school and home environment. It is important to consider that parents
primarily observe how their child functions at home and in social in-
teractions with siblings or family members, whereas teachers observe
children at school, where they spend significantly more time interacting
with peers. This is one explanation for the varied findings across re-
porters. It has also been shown that reporters are less consistent when
the behaviour is difficult to observe, for instance it has been highlighted
that there is less correspondence between reporters for a child's inter-
nalising problems when compared to externalising (Achenbach et al.,
1987; De Los Reyes et al., 2015). It is likely that the same can be said of
observing social interactions, many of which are inaccessible of adult
observers (Hoza, 2007). Thus, it needs to be considered that these are
very difficult aspects of functioning to observe in a child, and likely
vary significantly between contexts.

4.1.5. Other confounding factors

Another important consideration relates to wide variability in the
sample characteristics in the studies included. The majority of studies
did not consider likely important confounding variables. For example,
in two studies it was found that children with ADHD and anxiety were
found to have more peer problems when compared to children with
ADHD only (Mulraney et al., 2016; Sciberras et al., 2014). However,
when other factors such as externalising behaviours, ASD, mood dis-
turbances, medication use and ADHD symptom severity were controlled
for these associations became non-significant. This suggests that there
are various other factors which may be driving the sometimes reported
association between anxiety and social functioning in children with
ADHD and may explain the variability in the findings to date.

The influence of other comorbid mental health difficulties alongside
anxiety is another noteworthy point of discussion. Past research has
found that the presence of a comorbid externalising disorder alongside
anxiety further impaired social functioning in children with ADHD
whilst anxiety alone did not (Abikoff et al., 2002; March et al., 2000).
However, another study found a unique effect of anxiety above and
beyond externalising difficulties (Mikami et al., 2011). The majority of
studies have not examined the results in a way that considers other
comorbidities, which is problematic given that children with ADHD are
likely to have multiple comorbid conditions (Spencer et al., 2007).

The importance of considering how a child's social behaviour may
vary as a function of ADHD presentation is another key consideration.
The majority of studies in this review did not report on ADHD



C. Bishop et al.

presentation when describing their sample characteristics and as such
conclusions have not been made. Past research has shown that children
with ADHD-C and ADHD-I differ significantly in their social behaviours.
For example, children with ADHD-C are more frequently rejected by
their peers, and rated as being more aggressive (e.g. starting fights),
whereas children with ADHD-I have been shown to be more socially
isolated and labelled by peers as shy (Hinshaw, 2002; Hodgens et al.,
2000; McQuade and Hoza, 2008). These findings suggest that children
with ADHD-I and ADHD-C display different impairments in the social
domain. Understanding how the association between anxiety and social
functioning varies as a function of ADHD presentation is an important
avenue for future research.

4.2. Methodological limitations

This review has a number of limitations. Firstly, due to the het-
erogeneous use of social functioning measures, reporters and sample
characteristics, the numbers within subgroups were reduced sig-
nificantly. As a result, a meta-analysis was not able to completed with
the data that was available from included studies. Secondly, this review
only focussed on children and adolescents, and did not examine how
these associations may persist into adulthood, or how they may change
over time. Lastly, the results from individual studies in this review were
very nuanced and specific. In order to discuss general patterns and
trends some conclusions have been drawn, however, the importance of
considering individual study findings when examining this literature
cannot be understated.

4.3. Future research and clinical implications

Future studies should seek to use gold-standard anxiety diagnostic
measures as well as anxiety symptom severity based measures to un-
derstand how these associations function across diagnoses and
symptom severity. This will allow for a greater understanding as to
which aspects of anxiety offer a more protective or impairing role.
Additionally, the use of sociometric nominations and naturalistic
methodologies would significantly enhance the current knowledge base
and provide a more comprehensive understanding about the social
functioning abilities in this comorbid population. Incorporating as-
sessments of social functioning into online games or platforms may
provide a more accessible way of assessing a child in a more naturalistic
setting. It would be interesting to examine if these associations varied as
a function of the type of anxiety disorder (e.g. social anxiety disorder vs
separation anxiety disorder), as it may be that certain types of anxiety
disorders result in more noticeable impairments amongst peers.

Further, this review highlights the importance of using multiple
informants in combination with various methodologies (e.g. self-report,
peer-report, naturalistic observations) to form a more comprehensive
picture of these relationships. The understanding of these relationships
would be significantly enhanced by future studies employing long-
itudinal study designs. This would provide important insight into the
developmental trajectories of anxiety, and social functioning difficulties
in youth with ADHD. It would be interesting to observe this as a
function of specific types of anxiety, and to examine if these impact
social functioning abilities in unique ways throughout childhood to
adolescence.

Future research should also begin to explore the mechanisms un-
derpinning social functioning abilities in this population. For example,
examining social-cognitive factors such as social-information proces-
sing abilities and emotion recognition abilities in children with co-
morbid ADHD and anxiety may provide important insight into the
drivers behind some difficulties in social functioning. This may have
subsequent implications for improving the treatments that target social
skills and functioning in this population.

This review has a number of key clinical implications. Firstly, it
highlights the importance of clinicians carefully assessing for comorbid

419

Psychiatry Research 273 (2019) 402-421

anxiety, and subsequent social functioning impairments in youth with
ADHD. Further, the importance of considering the likely bidirectional
relationship between ADHD and anxiety highlights the need for clin-
icians to consider both anxiety management, and social skills inter-
ventions when working with this population. Whilst traditional social
skills treatment programs have shown limited efficacy for this popula-
tion (see Mikami et al., 2017 for a review), different approaches such as
involving peers and parents as coaches, summer holiday programs, and
providing reinforcement for appropriate social behaviour in vivo, are
promising new directions for social skills interventions for children with
ADHD. Investigating how to tailor interventions to meet the specific
needs of children with ADHD and anxiety is an important avenue for
future research.

5. Conclusions

In summary, this review highlighted that some associations exist
between anxiety and social functioning in youth with ADHD. More
specifically, anxiety symptom severity was associated with lower levels
of social skills and higher levels of social problems in young people with
ADHD. Few differences emerged when anxiety was defined using di-
agnostic measures across all domains of social functioning. Although
the results varied considerably amongst studies this review highlights
the importance of considering the study respondents (e.g. parents,
teachers, children), the measure of anxiety being used (e.g. anxiety
diagnoses or anxiety symptoms), and sample characteristics (e.g. sex,
age, ADHD subtype, comorbidity) when examining the association be-
tween anxiety and social functioning. Future research is needed to
further clarify the exact nature of these associations and the mechan-
isms underpinning poor social functioning in children with ADHD.

Supplementary materials

Supplementary material associated with this article can be found, in
the online version, at doi:10.1016/j.psychres.2019.01.039.
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