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Effects of development 
must be considered 
when examining 
interpretation bias in 
children with anxiety
By Dr Jessica K Edwards

Anxiety is often treated using interventions that target 
interpretation bias, but the link between interpretation 
bias and anxiety in children is unclear. Now, in a Research 
Review published in the Journal of Child Psychology and 
Psychiatry, Suzannah Stuijfzand and colleagues have 
performed a meta-analysis of the literature to establish 
whether this association in children really does exist.

Anxiety disorders affect ~6.5% children worldwide, and 
can have negative consequences on a child’s family, 
school and social life. Furthermore, associations have 
been reported between childhood anxiety and suicidal 
ideation and depression later in life. Cognitive models of 
anxiety centre on threat-related schemas that underlie 
an individual’s emotional, behavioural and cognitive 
state. These schemas are activated and guide cognitive 
processing in response to real or potential threats. A 
maladaptive threat schema results in negative cognitive 
bias, whereby affected individuals selectively process, 
attend and interpret threat-relevant information1.

Negative interpretation bias specifically describes the 
scenario whereby individuals interpret ambiguous situations 
as being threatening. A robust, positive association between 
negative interpretation bias and anxiety has been reported in 
adults. This association has been only tentatively suggested 
in children and adolescents1-3, as the findings across studies 
are inconsistent. In addition, no reviews to date have studied 
moderators of negative interpretation bias in children. To 
address these issues, Stuijfzand et al. conducted a systematic 
review and meta-analysis of the association between anxiety 
and negative interpretation bias in children and adolescents. 
They then studied how a wide range of potential moderators 
may influence the relationship. “We expected that the 
association would likely be moderated by methodological 
differences across studies”, explains Stuijfzand. “We 
particularly suspected that age would be a significant 
moderator because the literature covered a wide age range, 
with huge variation in cognitive ability”. 

The researchers assessed the moderators of interpretation 
bias in terms of population-based and procedural-based 
variables. The population variables included (i) the population 
focus, (ii) anxiety subtypes, (iii) patient demographics, and (iv) 

co-morbidities. The procedural variables included (i) the  
type of task to assess interpretation bias, (ii) task response 
formats, (iii) dependent variables (e.g. threat frequency, 
threat threshold, threat interpretation), (iv) task ambiguity 
scenarios (e.g. social, non-social, physical), (v) content 
specificity and (vi) the informant (e.g. parent, teacher, child). 
In total, their meta-analysis included 77 eligible studies, 
representing 75 (18 clinical and 57 community) samples.  
These studies reported data on >11,000 children with a  
mean age of 11.19 years.

Through their analyses, the researchers found a robust, 
moderate association between interpretation bias and 
anxiety in children and adolescents. When considering the 
population variables, they found that this association was 
only moderated by age, whereby older children and 
adolescents showed a stronger association between negative 
interpretation and anxiety than younger children. “I think we 
were surprised by how robust the overall effect size was”, 
describes Stuijfzand. “The literature appeared very 
inconsistent so we had suspected the effect size would be 
small, but it was actually quite convincing”. For the procedural 
variables, content specificity was the only significant 
moderator of the association: when the scenario content 
matched the anxiety subtype, the association between 
negative interpretation and anxiety was larger than when 
they did not match.

The researchers hypothesised that developmental factors 
(such as the ability to inhibit attention to threat) and 
regulatory control may underlie the age effects on the 
negative interpretation bias–anxiety axis in children and 
adolescents. In their analyses, the researchers used age as a 
proxy for development as only a few studies have directly 
investigated the influence of specific developmental factors 
on this association. According to the researchers, future work 
should, therefore, ensure that developmental factors are 
assessed alongside interpretation bias and anxiety. They also 
considered that their findings may actually reflect differences 
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in task performance rather than information processing. 
Because younger children may have difficulties in 
understanding and completing the task as intended, 
Stuijfzand and colleagues propose that future interpretation 
bias tasks be designed in a developmentally sensitive way.

The researchers outlined two further questions that remain 
unanswered following their review. First, as the moderation 
effect by content specificity was mainly driven by social 
versus non social scenarios, it remains unclear whether this 
effect extends across anxiety subtypes. Second, it is unknown 
whether the relationship between interpretation bias and 
anxiety exists amongst young children, as very few studies 
have been conducted in those younger than 8 years-of-age.

To address this second question, the researchers have been 
developing child-friendly tasks that measure both attention 
and interpretation bias in young children but are minimally 
dependent on motor and linguistic development. “These 
tasks have shown promise in being developmentally 
appropriate and have enabled us to look at the nuances of 
the association between the biases and anxiety in young 
children”, says Stuijfzand. “While we work on submitting the 
papers outlining these tasks, Professor Helen Dodd is also 
working on a longitudinal study that is examining whether 
cognitive biases predict anxiety when children start school”.

Going forward, Stuijfzand and colleagues hope that the field 
will move from examining associations between cognitive 
processes and child anxiety toward gaining a clear idea as to 
which cognitive components need to be targeted to produce 
an effective treatment strategy. “What are the ‘active 
ingredients’ of the treatments that we use for child anxiety? 
Does interpretation bias, for example, need to be modified to 
see benefits in anxiety?”, queries Stuijfzand. “By identifying 
the active ingredients we may be able to provide more 
targeted interventions”. 

In summary, Stuijfzand and colleagues found a medium-sized 
overall association between negative interpretation bias and 
anxiety in children and adolescents. This effect was robust 
across the clinical and community samples analyzed. 
Although they detected marked heterogeneity across studies, 
this heterogeneity could be accounted for, in part, by age and 
whether the content of the interpretation task matched the 
specific anxiety subtype being assessed. Their findings are in 
line with a previous review by Dudeney et al., who reported 
age effects on attention bias and anxiety in children4. 
“Significant advances in our understanding of the role of 
cognitive biases in developmental pathways to child anxiety 
are now required”, says Stuijfzand. “We need to see an active 
drive towards designing prevention and early intervention 
programs that really work”.
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Glossary:

Negative interpretation bias: the tendency to inappropriately analyse 
ambiguous stimuli, scenarios and events as negative or threatening.

Content Specificity: a phenomenon whereby performance on various 
types of problems differs because of the associated content. According 
to the content specificity hypothesis, defined by Beck in 1976, the 
relationship between interpretation bias and anxiety is expected to be 
stronger when the interpretation content matches the anxiety subtype.

Regulatory control: the ability to self-manage or regulate attitudes and 
emotions in the face of temptations and impulses.

Schema: a cognitive framework or concept that helps organize and interpret 
information. Schemas are developed through experience and can affect 
cognitive processing.

Learning Outcomes:

1.  Interpretation bias has a robust association with anxiety in children  
and adolescents.

2.  Children and adolescents may be particularly likely to interpret ambiguity 
in a negative way when it matches the domain of their anxiety.

3.  The association between anxiety and interpretation bias seems to be 
stronger in older children.

4.  It is unclear whether interpretation bias is linked to anxiety in children 
younger than 8 years-of-age. 

Policy Impact:

The research data are consistent with NICE guidelines that recommend 
CBT to treat anxiety disorders in children and adolescents. CBT targets 
negative interpretations, which the study data show are clearly linked 
to anxiety. The fact that the findings were stronger in older rather than 
younger children may indicate that treatments need to have a different 
emphasis across childhood development. Bettering our understanding of 
the key mechanisms that maintain anxiety disorders at different points in 
development will help inform more targeted, developmentally-appropriate 
treatments to increase their effectiveness and efficiency in children.
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