Open Access Review
Cureus Article DOI: 10.7759/cureus.30231

The Management of Anxiety and Depression in

Pediatrics
i 1 1 e 1 3 1
Received 08/04/2022 Raena M. Pettitt ' , Emma A. Brown ' , Jordan C. Delashmitt ' , Megan N. Pizzo
Review began 08/09/2022
Review ended 10/06/2022 1. Department of Family Medicine, Liberty University College of Osteopathic Medicine, Lynchburg, USA

Published 10/12/2022

© Copyright 2022 Corresponding author: Raena M. Pettitt, rmpettitt@liberty.edu
Pettitt et al. This is an open access article
distributed under the terms of the Creative
Commons Attribution License CC-BY 4.0.,
which permits unrestricted use, distribution,

and reproduction in any medium, provided AbStra Ct

the original author and source are credited.

Anxiety and depression are among the most common psychiatric conditions affecting children and
adolescents, and physicians in primary care settings often represent the first point of contact for these
patients. Therefore, it is critical to provide these clinicians with an overview of current, evidence-based
approaches for treating these conditions in pediatric and adolescent patients. Cognitive behavioral therapy
(CBT) is an appropriate and effective first-line intervention for anxiety disorders in children and
adolescents. For depressive disorders, treatment guidelines recommend either CBT or interpersonal therapy
(IPT) as frontline treatment approaches. Pharmacologically, selective serotonin reuptake inhibitors (SSRIs)
represent the most efficacious treatment for anxiety and depressive disorders in young persons.
Combination therapies consisting of a psychotherapy plus an SSRI have produced greater therapeutic effects
than either treatment alone. In particular, CBT plus sertraline is most effective in those with anxiety,
whereas combining CBT or IPT with fluoxetine has been identified as the most effective treatment for
depression in this population. Clinically, these combination therapies are especially useful in patients
showing an insufficient response to treatment with only an SSRI or psychotherapy. A physician should also
recommend lifestyle alterations to aid in the management of anxiety and depression, including diet,
exercise, adequate sleep, limiting screen time, and spending time in nature. When used to complement
standard treatment approaches, these interventions may provide the patient with additional symptom
reduction while decreasing the return of symptoms in the long term.
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Keywords: adjunctive interventions, nonpharmacologic treatment, pharmacologic treatment, pediatric anxiety,
pediatric depression

Introduction And Background

Anxiety and depression are two common mental health diagnoses made in pediatric patients. The median
age of onset for anxiety disorder is six years old and typically persists throughout the lifetime of those
diagnosed. Generalized anxiety disorder (GAD) is characterized by excessive worrying, insomnia, irritability,
fatigue, and decreased concentration. Other anxiety disorders include social anxiety disorder and separation
anxiety disorder. The median age of onset for social anxiety disorder is 12 years old and is characterized by
fear of embarrassment or scrutiny from peers. Separation anxiety disorder has an earlier onset at the age of
eight years old and is characterized by extreme worry or anxiety when separated from someone with whom
they have a firm attachment. Depression is usually diagnosed later in childhood, with a median age of onset
of 13 years old [1,2]. Major depressive disorder (MDD) is characterized by low self-esteem, guilt,
hopelessness, impulsivity, and changes in sleep and appetite. Children between the ages of three and five
years old can have suicidal thoughts, but suicidal ideation has a higher occurrence in children 13 years old
and older [3]. It is important for physicians to recognize these symptoms early so that optimal management
of GAD and MDD can be provided and decreases the risk of developing other mood disorders [2].

Review
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Nonpharmacologic

Among the therapeutic approaches used in the treatment of this population, current evidence offers the
most support to cognitive behavioral therapy (CBT), which is recommended as a first-line intervention due
to its well-established efficacy and limited side effects [2,4-6]. While CBT remains the evidence-based
current standard, other psychotherapies have also been effective in treating these patients, including social
effectiveness therapy (SET) and acceptance and commitment therapy (ACT).

CBT is a combination of therapeutic approaches that teach the patient to identify feelings of anxiety and
confront irrational thoughts during anxiety-provoking situations. Treatment with CBT focuses on
cultivating mechanisms of modifying these thoughts and beliefs so as to alter maladaptive behaviors in
response to distressing conditions [5,7,8]. Traditionally, CBT programs adopt a generic treatment approach
that uses the same set of techniques to treat separation, generalized, and social anxiety disorders in children
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and adolescents [5,7,9,10]. However, this non-specific CBT approach is found to be less effective for young
patients with social anxiety compared to other anxiety disorders [9-11]. Consequently, psychotherapies
specifically targeting social anxiety disorders have been developed by altering existing therapies to address
social skills deficits in this population [5,7,9,12].

Among the first of these tailored therapies was cognitive behavioral group therapy for adolescents (CBGT-
A), a treatment approach that incorporates social skills training (SST) into group-based CBT programs
[12,13]. Standard CBT programs are more effective in treating youth anxiety when SST is added [11,12]. In
contrast, social effectiveness therapy for children (SET-C) is a group-based behavioral therapy for patients
with social anxiety that focuses on exposure therapy, SST, and peer generalization [2,7,9,11-13].

ACT is a contemporary method that seeks to treat patients by promoting long-term, goal-oriented behaviors
rather than focusing on symptom reduction [14,15]. Treatment with ACT focuses on developing

psychological flexibility or the ability to accept experiences and commit to value-based behaviors [10,14-16].

ACT intervention has been proven to be effective in treating anxiety and depression with positive treatment
outcomes comparable to those achieved by traditional CBT, which is the current standard for the treatment
of anxiety disorders [9,10,14-16]. See Table I for a comparison of these psychosocial therapies.

. Predictors of greater treatment
Most efficacious components
response

Diagnoses of non-social anxiety disorders.
Exposure therapy: the patient is repeatedly exposed to anxiety-provoking Longer duration of overall treatment.
objects or situations, typically in a stepwise fashion of increasing intensity. ~ Greater parental involvement when treating
Cognitive restructuring: challenging previously established thought younger children. Positive expectations
patterns regarding the value of exposure-based

CBT. The addition of social skills training

Exposure therapy: the patient is repeatedly exposed to anxiety-provoking
objects or situations, typically in a stepwise fashion of increasing intensity. . . .
. i o . . . o X Decreases in child-reported loneliness
Social skills training: group-based learning of various social skills, including
X X i . i L throughout treatment
conversation, listening and telephone skills, and making and maintaining

relationships

Psychological flexibility: the ability to accept experiences and commit to
value-based behaviors. Exposure therapy: the patient is repeatedly
exposed to anxiety-provoking objects or situations, typically in a stepwise . . o
K . T . . . Higher pretreatment psychological flexibility
fashion of increasing intensity. Acceptance: choosing to tolerate negative
thoughts and feelings rather than avoiding or attempting to change them.

Cognitive defusion: observing own thought processes

TABLE 1: Psychotherapy interventions for anxiety disorders in children and adolescents

*First-line treatment, particularly for mild to moderate cases

[2,4-12,14-16]

Pharmacologic

Compared to adults, the efficacy of psychopharmacotherapy has not been well studied in pediatrics.
Currently, the only FDA-approved medication for the treatment of generalized anxiety disorder in children
and adolescents is duloxetine, a serotonin-norepinephrine reuptake inhibitor (SNRI) [1]. Though duloxetine
is approved by the FDA, studies have shown that selective serotonin reuptake inhibitors (SSRIs) are more
efficacious than SNRIs and are considered the first-line pharmacologic treatment of GAD in pediatrics [17].
SSRIs, such as fluoxetine and sertraline, significantly improve GAD in children and adolescents and are well
tolerated [1].

Benzodiazepines are a class of anxiolytics that have not been well investigated in pediatric patients. Studies
indicate no significant difference between the drug and placebo in relief of GAD symptoms. In addition,
adverse reactions such as irritability, drowsiness, oppositional behavior, dry mouth, and treatment-
emergent suicidality were experienced [1,2]. Furthermore, children treated with benzodiazepines have an
increased risk of upper and lower extremity fractures. A clear causation has not been identified, but it has
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been hypothesized that because benzodiazepines can cause dizziness, there is an increased risk of falling,
which can lead to fractures [18].

Other anxiolytics traditionally used in adults have not been indicated for use in children due to harmful side
effects or inefficacy. For example, tricyclic antidepressants (TCA) are not indicated, as potentially dangerous
side-effects such as increased QT intervals and arrhythmias in those treated with this class of drugs have
been observed [2]. Furthermore, buspirone has been observed to be well tolerated in children but does not
show significant improvements in GAD when compared to a placebo [1,2].

A notable side effect of antidepressants is activation, which is described as a conglomerate of symptoms
including impulsivity, restlessness, and insomnia. Children and adolescents at risk of bipolar depressive
disorder and those diagnosed with attention-deficit/hyperactivity disorder (ADHD) are more likely to
experience activation when being treated for anxiety with an SSRI. It has been recommended that pediatric
patients at risk of activation should be prescribed a lower starting dose of SSRIs and then titrated slowly [19].

The protocol for discontinuing treatment with antidepressants is dependent on the half-life of the
medication. For example, due to fluoxetine’s long half-life, the drug may be stopped without tapering. A
small amount of fluoxetine will remain in the system for up to nine days after the patient stops actively
taking the drug. Other medications, paroxetine and venlafaxine, with shorter half-lives may require tapering
in order to avoid discontinuation syndrome, which is characterized by flu-like symptoms and mood changes
[20].

Research investigating new pharmacologic agents’ efficacy in treating pediatric GAD shows promising
results. Vortioxetine, an SSRI, significantly reduces GAD especially in patients also experiencing symptoms
of depression. Vortioxetine has been observed to be well tolerated, but adverse effects can include headache,
nausea, dysmenorrhea, and vomiting [1]. Furthermore, atomoxetine, a medication traditionally used to treat
ADHD, has significantly reduced GAD in the pediatric population. Overall, atomoxetine has been well
tolerated, but some children treated did experience increased heart rate, increased blood pressure,
drowsiness, and decreased appetite. The changes in heart rate and blood pressure may require monitoring
after each increase in dosing [2]. Guanfacine, which is approved to treat attention-deficit/hyperactivity
disorder, has been noted to be effective in treating GAD in the pediatric population as well [21]. A sample list
of medications indicated for the treatment of GAD in the pediatric population is summarized in Table 2.

Drug Minimum

Medication Formulation Dosing ) Potential side effects  Special notes
class duration
Starting dose: . Contraindicated with the use of tricyclic antidepressants,
Capsule, Treatment-induced X . . .
. 10 mg/day; 4-8 L antiarrhythmic drugs, and neuroleptics. A longer half-life
Fluoxetine* SSRI tablet, or . suicidality, increased .
o typical dose: 20- weeks . causes this drug to have the smallest occurrence of
liquid BMI, and mania .
60 mg/day withdrawal symptoms

. Headache, nausea,
Starting dose:

Capsule, 25 ma/d 48 vomiting, abdominal Bid dosing is recommended in adolescents due to its
mg/day; -
Sertraline*  SSRI tablet, or .g v pain, diarrhea, short half-life. Decreased absorption with food. Well
o maximum dose:  weeks . . i
liquid dyspepsia, and tolerated in children ages 6-17
200 mg/day . .
insomnia
. Weight loss,
Starting dose: L
constipation, dry
i Capsule or 30 mg/day; 6-8 .
Duloxetine  SNRI . mouth, drowsiness, FDA approved
tablet maximum dose:  weeks .
and increased heart
120 mg/day

rate

TABLE 2: Pharmacologic treatment for children with generalized anxiety disorder

*First-line treatment
SSRI: selective serotonin reuptake inhibitor; bid: twice a day; SNRI: serotonin-norepinephrine reuptake inhibitor

[2,22-26]

Depression

Nonpharmacologic
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For the treatment of mild depression in young patients, treatment guidelines recommend a period of
watchful waiting before beginning active intervention. If symptoms continue, evidence-based
psychotherapy is the first-line of intervention for low-severity cases and in patients unable to take
medication due to apprehension or contraindication. In contrast, antidepressants are often used to
complement psychotherapies in treating more severe cases or patients in which first-line psychotherapy
alone was ineffective [27-29]. The two psychological therapies most often used to treat childhood and
adolescent depression are CBT and interpersonal therapy (IPT) [30]. In addition to these more established
interventions, ACT is another modality that has been shown to be effective [14,15].

Better treatment outcomes have been observed in CBT programs that include any combination of cognitive
restructuring, the involvement of caregivers, behavioral activation, and the increased participation in
pleasurable activities [27-29]. Relatively less studied, IPT focuses on developing interpersonal problem-
solving skills, modifying communication patterns, and improving relationships. As such, rather than
attempting to reduce depressive symptoms directly, IPT seeks to address them by improving interpersonal
relationships [27,30]. This therapeutic approach has been suggested to be particularly beneficial when there
is a well-established relational component to the underlying cause of the patient’s depressive symptoms
[29].

Both CBT and IPT are regarded as well-established treatments for MDD in adolescent patients over 13 years
of age, though limited evidence exists for treatment in younger patients [27-30]. While more research has
been devoted to CBT, IPT has been found to produce comparable effects [3,27,29]. ACT, as previously
described, has also been successful in treating childhood and adolescent depression. When compared to CBT,
treatment with ACT has been found to produce similar outcomes in this population [14,15].

Pharmacologic

SSRIs are the recommended first-line pharmacologic treatment for children with MDD. Fluoxetine has been
observed to be efficacious in treating pediatric MDD and is well tolerated in children. Though adverse
reactions are rare, the FDA recommends a follow-up visit four weeks following the initial treatment to
evaluate effectiveness and treatment-induced suicidality [22]. Escitalopram and sertraline have also been
found to be highly efficacious when treating children with MDD. Though not as well studied as fluoxetine,
escitalopram has been recommended by the FDA as another first-line treatment for children with MDD. The
efficacy of all SSRIs prescribed to pediatric patients should be evaluated between four and six weeks. If no
change in symptoms is observed, it is recommended to evaluate dosing and treatment duration. Pediatric
patients are often underdosed due to low body weight and may require a higher dose than expected [20,27].

SNRIs may also be prescribed to treat MDD in pediatric patients. Specifically, duloxetine may be efficacious
in decreasing symptoms of depression in children, though the FDA indicates duloxetine for the treatment of
pediatric GAD. Furthermore, it has been demonstrated that adverse side effects are more common with the
treatment of SNRIs than with SSRIs [20,27].

Tricyclic antidepressants are efficacious in treating MDD in children, but adverse side effects render this

class of drugs less favorable. Specifically, TCAs increase the risk of seizures in children and can cause QT
prolongation and arrhythmias. If prescribed, children taking TCAs require periodic cardiac monitoring by
electrocardiogram [20].

Potential adverse reactions to antidepressants must be considered before prescribing treatment. Similar to
anxiety, children being treated for MDD with SSRIs are at risk of activation symptoms. For each one-year
increase in age, there is a 27% decrease in the risk of activation. Family history of bipolar depressive
disorder should be taken into consideration when prescribing SSRIs as this may increase the likelihood that
the patient experiences activation. Furthermore, serotonin syndrome is a life-threatening reaction that may
occur with the treatment of SSRIs. An increase in postsynaptic serotonin may result in symptoms including
tachycardia, arrhythmias, hypertension, and diarrhea. The risk of serotonin syndrome increases when a
patient is treated with multiple medications that affect serotonin levels in the synaptic cleft. Though rare,
interactions between multiple serotonin-affecting medications should be reviewed to reduce the risk of
serotonin syndrome [19,20]. A list of medications indicated for treating MDD in children is summarized in
Table 3.
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Medication

Fluoxetine*

Escitalopram*

Duloxetine

Drug
class

SSRI

SSRI

SNRI

Potential side

Formulation Dosing Duration Special notes
effects
Starting Initial treatment: . . L .
Treatment- May be up to three times as potent in pediatrics than in
dose: 10-20 4-6 weeks; .
Capsule, . . induced adults. Approved for the treatment of 28 years old.
mg/day; minimum duration L o . i .
tablet, or - . suicidality, Contraindicated with the use of TCAs, antiarrhythmic
ica or one
liquid 2 . increased BMI, drugs, and neuroleptics. FDA recommends a four-week
dose: 20-80 depressive .
X and mania follow-up. FDA approved
mg/day episode: 1 year
Starting Initial treatment:
dose: 5-10  4-6 weeks;
Capsule, . X
tablet mg/day; minimum duration  Increased BMI Approved for the treatment of 212 years old. FDA
ablet, or ) )
liquid typical for one and mania approved
iqui
. dose: 10-40 depressive
mg/day episode: 1 year
Starting Weight loss,
dose: 30 changes in
Capsule or mg/day; Initial treatment: systolic blood L
. First-line SNRI
tablet typical 6-8 weeks pressure, and
dose: 40-60 changes in
mg/day heart rate

TABLE 3: Pharmacologic treatments for children with major depressive disorder

*First-line treatment

SSRI: selective serotonin reuptake inhibitor; TCAs: tricyclic antidepressants; SNRI: serotonin-norepinephrine reuptake inhibitor

[20,27,30-32]

The combination of pharmacology and psychotherapy interventions

Current treatment guidelines recommend CBT as the first-line treatment for anxiety disorders in children
and adolescents experiencing mild symptoms. However, in more severe cases, the recommended treatment
approach is CBT plus an SSRI, as numerous studies have indicated that this combination is the most effective
intervention for anxiety in patients of ages 7-17 years old [6,7]. Specifically, CBT plus sertraline is more
effective than interventions using only CBT or sertraline monotherapy. The advantage of this combined
intervention was found in treating generalized, social, and separation anxiety disorders. Furthermore, the
benefits of using this combination therapy were maintained at 24- and 36-week follow-up periods [2,7,9].

For the treatment of mild depression in young patients, treatment guidelines recommend a period of
watchful waiting before beginning active intervention with either CBT or IPT. If symptoms persist, adding

an SSRI to the patient’s treatment regimen may be required [27,29]. In moderate to severe cases of MDD,
clinical practice guidelines recommend that the patient be treated with a combination of fluoxetine plus CBT
or IPT [27,29,30]. Interventions that couple fluoxetine with psychotherapies have been found to produce the
greatest therapeutic effects in young patients, with some evidence suggesting that the addition of CBT may
help reduce the risk of treatment-induced suicidality [29,30].

Adjunctive interventions

In addition to psychotherapies and pharmacologic agents, several other interventions have been shown to
improve symptoms of anxiety and depression in pediatric patients. These lifestyle interventions can benefit
patients and are important to consider because depression and anxiety often persist throughout life after
being diagnosed in children and adolescents. Diet and nutrition management, screen time and sleep
recommendations, and nature-based interventions represent practical tools that a physician can aid patients
in integrating into their daily lives.

Diet and Nutrition Interventions

Possibly the most easily integrated interventions that a primary care physician can advise in the
management of anxiety and depression involve changes in dietary habits. Following dietary
recommendations, avoiding certain products, and taking nutritional supplements all have the potential to
improve patients’ symptoms. One study showed that patients consuming sufficient fruits, vegetables, grains,
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and milk products had significantly fewer visits to their primary care doctor to address mental health
symptoms. Dietary recommendations for managing pediatric anxiety and depression are listed in Table 4.
Compliance with each additional recommendation reduced the relative risk for mental health visits by 15%

[33].

Food Recommended amount
Fruits and vegetables 26 servings per day

Grain products 26 servings per day

Milk and milk alternatives 23 servings per day

Meat and meat alternatives 22 servings per day
Saturated fats <10% of daily caloric intake
Added sugars <10% of daily caloric intake

TABLE 4: Dietary recommendations for the management of pediatric anxiety and depression

[33]

Adolescent symptoms of anxiety and depression can also be improved by completely stopping the intake of
caffeine and cannabis products. There is a significant correlation between caffeine ingestion and anxiety
and depression in children [34]. The avoidance of all cannabis products is also recommended in pediatric
patients with anxiety and depression. While studies are still being done to evaluate the clinical impacts of
cannabis, sufficient evidence demonstrates higher rates of anxiety and depression with its use in children.
Because it has been shown that on average, one out of three children admits to having tried cannabis
products, it is worthwhile for physicians to address the avoidance of these products during a visit [35].

In managing anxiety and depression, dietary supplements that can be considered adjunctive therapies
include omega-3 fatty acids, probiotics, vitamin D, and folate. Supplementation with polyunsaturated fatty
acids, such as omega-3 fatty acids, can help to correct dysfunction in the transport of neurotransmitters
within the neuron. Because this dysfunction is associated with depressive symptoms, some studies have
shown that supplementation with docosahexaenoic acid (DHA) and eicosapentaenoic acid (EHA) helps to
improve and prevent symptoms of depression [36,37]. DHA and EHA supplementation of 1,000-2,000 mg per
day for 12-16 weeks is recommended as an adjunctive therapy in the treatment of depression [38]. As studies
continue to assess the impact of the gut microbiome on mental health, probiotics may also serve as a dietary
supplement that is beneficial as an adjunctive therapy in the treatment of anxiety and depression in
children. Studies have shown that a healthier gut microbiome is associated with decreased levels of
inflammation and a healthier BMI. Because inflammation and a higher BMI are both associated with
symptoms of depression, probiotics and a healthy gut microbiome can decrease symptoms of depression and
improve the response to antidepressants [36]. Deficiency in vitamin D is also associated with depression, and
treating this deficiency with supplementation has also been shown to improve symptoms [36]. Lastly, folate
supplementation has been shown to improve depression symptoms in adolescents, specifically when there
is a mutation in the methylenetetrahydrofolate reductase gene [37].

Exercise Interventions

Exercise interventions are among the most studied adjunctive therapies and have proven very effective in
reducing symptoms of anxiety and depression in pediatric populations. Furthermore, studies have shown a
significantly higher adherence to exercise treatment interventions in adolescents as compared to
psychological and drug therapies [39]. Yoga is particularly effective in the reduction of symptoms of anxiety
[39,40]. For the most significant improvement, one study recommended participating in yoga sessions at
least four times a week for at least six weeks [40]. Similarly, aerobic exercise has been repeatedly shown as an
effective treatment to reduce depression and depressive symptoms [39,41-44]. Current guidelines
recommend moderate to vigorous intensity exercise for 60 minutes or more per day for children and
adolescents. Studies have shown that patients meeting or exceeding this guideline demonstrate the greatest
reduction in depressive symptoms [43,45,46]. Participating in sports is one way to make this goal more
feasible and has also been shown specifically to reduce symptoms of anxiety and depression as well [45].

Screen Time Limitation and Sleep Recommendations

Studies have shown a correlation between increased screen time and the increased severity of anxiety
symptoms and the duration of depressive symptoms [47,48]. Specifically, for maximal benefit, it is
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recommended that, when possible, screen time is limited to less than two hours a day [47]. One study found
that adhering to this screen time limit and getting between nine and 11 hours of sleep significantly reduced
the number of doctor visits addressing mental health concerns [33].

Nature-Based Interventions

As a consequence of spending more time with technology, children are spending less time in natural
environments, which may contribute to the increased prevalence of anxiety and depression in pediatric
populations. Both anecdotal evidence and clinical studies have found exposure to nature to be significantly
beneficial to overall mental health. It is estimated that protecting natural areas and outdoor environments
saves an average of six trillion dollars globally on healthcare costs associated with poor mental health [49].
Additionally, studies have shown that the benefits of nature-based activities are significantly greater than
the benefits of exercise alone [50]. This information has led to a movement of greater incorporation of a
variety of different types of outdoor therapies and nature-based interventions. In general, any increase in
accessibility, exposure, and engagement with natural outdoor spaces for kids significantly improves their
mental health [51]. These positive impacts of nature-based interventions are even greater for kids that are of
lower socioeconomic status and those that live in areas with a higher population density [52,53]. The specific
intervention can vary based on a patient’s needs, ranging from visiting local parks with greater frequency to
outdoor programs, camp experiences, and wilderness expeditions. For some patients, it may be beneficial to
recommend a structured wilderness therapy program facilitated by a trained professional. These types of
programs offer group treatment and are uniquely beneficial due to the incorporation of natural
environments [51].

Osteopathic Manipulative Interventions

While there are currently no studies evaluating osteopathic manipulative treatments for anxiety and
depression in children and adolescents, the following techniques are known to improve heart rate variability
by downregulating the sympathetic nervous system and could prove beneficial in reducing symptoms of
anxiety and depression: cervical soft tissue/long axis kneading, cervical high velocity/low amplitude, sacral
decompression, suboccipital/occipitoatlantal (OA) decompression, doming the respiratory diaphragm, and
the compression of the fourth ventricle [54].

Conclusions

As the prevalence of anxiety and depression increases in the pediatric population, there are a variety of
therapies and interventions that a primary care doctor may utilize in managing these conditions. For many
patients, the use of pharmacologic agents, referral to a mental health professional for psychosocial therapy,
adjunctive interventions, and coaching regarding lifestyle modifications collectively represent the most
effective management. It is important for the treating physician to refer to mental health professionals for
the administration of psychosocial therapies when needed. This type of referral may be necessary during the
continual evaluation of the efficacy of managing a child’s anxiety or depression.

While there are a variety of therapies that are available to treat these conditions, there are still relatively few
studies looking at pharmacotherapy in the pediatric population as compared to adults. In addition, the
management of these conditions could be improved by studies evaluating the most effective components of
CBT that offer the greatest therapeutic response. These types of studies could be helpful in minimizing the
use of pharmacologic agents, thereby reducing the risk of adverse reactions.

Additional Information
Disclosures

Conflicts of interest: In compliance with the ICMJE uniform disclosure form, all authors declare the
following: Payment/services info: All authors have declared that no financial support was received from
any organization for the submitted work. Financial relationships: All authors have declared that they have
no financial relationships at present or within the previous three years with any organizations that might
have an interest in the submitted work. Other relationships: All authors have declared that there are no
other relationships or activities that could appear to have influenced the submitted work.

References

1. Strawn JR, Geracioti L, Rajdev N, Clemenza K, Levine A: Pharmacotherapy for generalized anxiety disorder
in adult and pediatric patients: an evidence-based treatment review. Expert Opin Pharmacother. 2018,
19:1057-70. 10.1080/14656566.2018.1491966

2. Strawn JR, Lu L, Peris TS, Levine A, Walkup JT: Research review: pediatric anxiety disorders - what have we
learnt in the last 10 years?. ] Child Psychol Psychiatry. 2021, 62:114-39. 10.1111/jcpp.13262

3. Mullen S: Major depressive disorder in children and adolescents . Ment Health Clin. 2018, 8:275-83.
10.9740/mhc.2018.11.275

4. Reid AM, Guzick AG, Fernandez AG, et al.: Exposure therapy for youth with anxiety: utilization rates and
predictors of implementation in a sample of practicing clinicians from across the United States. ] Anxiety

2022 Pettitt et al. Cureus 14(10): €30231. DOI 10.7759/cureus.30231 70of9


https://dx.doi.org/10.1080/14656566.2018.1491966
https://dx.doi.org/10.1080/14656566.2018.1491966
https://dx.doi.org/10.1111/jcpp.13262
https://dx.doi.org/10.1111/jcpp.13262
https://dx.doi.org/10.9740/mhc.2018.11.275
https://dx.doi.org/10.9740/mhc.2018.11.275
https://dx.doi.org/10.1016/j.janxdis.2018.06.002

Cureus

10.

11.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

Disord. 2018, 58:8-17. 10.1016/j.janxdis.2018.06.002

James AC, Reardon T, Soler A, James G, Creswell C: Cognitive behavioural therapy for anxiety disorders in
children and adolescents. Cochrane Database Syst Rev. 2020, 11:CD013162.
10.1002/14651858.CD013162.pub2

Walter HJ, Bukstein OG, Abright AR, Keable H, Ramtekkar U, Ripperger-Suhler ], Rockhill C: Clinical
practice guideline for the assessment and treatment of children and adolescents with anxiety disorders. |
Am Acad Child Adolesc Psychiatry. 2020, 59:1107-24. 10.1016/j.jaac.2020.05.005

Freidl EK, Stroeh OM, Elkins RM, Steinberg E, Albano AM, Rynn M: Assessment and treatment of anxiety
among children and adolescents. Focus (Am Psychiatr Publ). 2017, 15:144-56. 10.1176/appi.focus.20160047
Whiteside SP, Sim LA, Morrow AS, Farah WH, Hilliker DR, Murad MH, Wang Z: A meta-analysis to guide the
enhancement of CBT for childhood anxiety: exposure over anxiety management. Clin Child Fam Psychol
Rev. 2020, 23:102-21. 10.1007/s10567-019-00303-2

Creswell C, Waite P, Hudson J: Practitioner review: anxiety disorders in children and young people -
assessment and treatment. | Child Psychol Psychiatry. 2020, 61:628-43. 10.1111/jcpp.13186

Stockton D, Kellett S, Berrios R, Sirois F, Wilkinson N, Miles G: Identifying the underlying mechanisms of
change during acceptance and commitment therapy (ACT): a systematic review of contemporary mediation
studies. Behav Cogn Psychother. 2019, 47:332-62. 10.1017/51352465818000553

Bertie LA, Hudson JL: CBT for childhood anxiety: reviewing the state of personalised intervention research .
Front Psychol. 2021, 12:722546. 10.3389/fpsyg.2021.722546

Beidel D, Le TA, Willis E: Social anxiety disorder: an update on diagnostics, epidemiology, etiology,
assessment, treatment, unanswered questions, and future directions. Pediatric anxiety disorders. Elsevier,
Amsterdam, The Netherlands; 2019. 201-23. 10.1016/B978-0-12-813004-9.00010-4

Leigh E, Clark DM: Understanding social anxiety disorder in adolescents and improving treatment
outcomes: applying the cognitive model of Clark and Wells (1995). Clin Child Fam Psychol Rev. 2018,
21:388-414. 10.1007/s10567-018-0258-5

Fang S, Ding D: A meta-analysis of the efficacy of acceptance and commitment therapy for children . ]
Contextual Behav Sci. 2020, 15:225-34. 10.1016/j.jcbs.2020.01.007

Coto-Lesmes R, Fernandez-Rodriguez C, Gonzélez-Fernandez S: Acceptance and commitment therapy in
group format for anxiety and depression. A systematic review. ] Affect Disord. 2020, 263:107-20.
10.1016/j.jad.2019.11.154

Hancock KM, Swain ], Hainsworth CJ, Dixon AL, Koo S, Munro K: Acceptance and commitment therapy
versus cognitive behavior therapy for children with anxiety: outcomes of a randomized controlled trial. |
Clin Child Adolesc Psychol. 2018, 47:296-311. 10.1080/15374416.2015.111082.2

Strawn JR, Mills JA, Sauley BA, Welge JA: The impact of antidepressant dose and class on treatment
response in pediatric anxiety disorders: a meta-analysis. ] Am Acad Child Adolesc Psychiatry. 2018, 57:235-
44.e2.10.1016/j.jaac.2018.01.015

Bushnell GA, Gerhard T, Crystal S, Olfson M: Benzodiazepine treatment and fracture risk in young persons
with anxiety disorders. Pediatrics. 2020, 146:€20193478. 10.1542/peds.2019-3478

Luft MJ, Lamy M, DelBello MP, McNamara RK, Strawn JR: Antidepressant-induced activation in children and
adolescents: risk, recognition and management. Curr Probl Pediatr Adolesc Health Care. 2018, 48:50-62.
10.1016/j.cppeds.2017.12.001

Dwyer JB, Bloch MH: Antidepressants for pediatric patients. Curr Psychiatr. 2019, 18:26-42F.

Strawn JR, Compton SN, Robertson B, Albano AM, Hamdani M, Rynn MA: Extended release guanfacine in
pediatric anxiety disorders: a pilot, randomized, placebo-controlled trial. ] Child Adolesc Psychopharmacol.
2017, 27:29-37.10.1089/cap.2016.0132

Yan T, Goldman RD: Time-to-effect of fluoxetine in children with depression . Can Fam Physician. 2019,
65:549-51.

Patel DR, Feucht C, Brown K, Ramsay J: Pharmacological treatment of anxiety disorders in children and
adolescents: a review for practitioners. Transl Pediatr. 2018, 7:23-35. 10.21037/tp.2017.08.05

Garakani A, Murrough JW, Freire RC, Thom RP, Larkin K, Buono FD, Iosifescu DV: Pharmacotherapy of
anxiety disorders: current and emerging treatment options. Front Psychiatry. 2020, 11:595584.
10.3389/fpsyt.2020.595584

Bridwell RE, Larson NP, Rosenthal JB, Wray J, Baker Z, Cibrario A, Oliver J]: Guanfacine toxic ingestion with
subsequent cardiogenic pulmonary edema. Am ] Emerg Med. 2021, 39:256.e5-8. 10.1016/j.ajem.2020.06.080
Oliva V, Lippi M, Paci R, et al.: Gastrointestinal side effects associated with antidepressant treatments in
patients with major depressive disorder: a systematic review and meta-analysis. Prog
Neuropsychopharmacol Biol Psychiatry. 2021, 109:110266. 10.1016/j.pnpbp.2021.110266

Cheung AH, Zuckerbrot RA, Jensen PS, Laraque D, Stein RE: Guidelines for adolescent depression in primary
care (GLAD-PC): part II. Treatment and ongoing management. Pediatrics. 2018, 141:e20174082.
10.1542/peds.2017-4082

Oud M, de Winter L, Vermeulen-Smit E, et al.: Effectiveness of CBT for children and adolescents with
depression: a systematic review and meta-regression analysis. Eur Psychiatry. 2019, 57:33-45.
10.1016/j.eurpsy.2018.12.008

Beirao D, Monte H, Amaral M, Longras A, Matos C, Villas-Boas F: Depression in adolescence: a review .
Middle East Curr Psychiatry. 2020, 27:50. 10.1186/s43045-020-00050-z

Neavin DR, Joyce ], Swintak C: Treatment of major depressive disorder in pediatric populations. Diseases.
2018, 6:48. 10.3390/diseases6020048

Barreto T: Treatment of depression in children and adolescents . Am Fam Physician. 2020, 102:558-61.

Bose KS, Sarma RH: Delineation of the intimate details of the backbone conformation of pyridine nucleotide
coenzymes in aqueous solution. Biochem Biophys Res Commun. 1975, 66:1173-9. 10.1016/0006-
291x(75)90482-9

Loewen OK, Maximova K, Ekwaru JP, Faught EL, Asbridge M, Ohinmaa A, Veugelers PJ: Lifestyle behavior
and mental health in early adolescence. Pediatrics. 2019, 143:e20183307. 10.1542/peds.2018-3307

Temple JL: Review: Trends, safety, and recommendations for caffeine use in children and adolescents . ] Am

2022 Pettitt et al. Cureus 14(10): €30231. DOI 10.7759/cureus.30231

8of9


https://dx.doi.org/10.1016/j.janxdis.2018.06.002
https://dx.doi.org/10.1002/14651858.CD013162.pub2
https://dx.doi.org/10.1002/14651858.CD013162.pub2
https://dx.doi.org/10.1016/j.jaac.2020.05.005
https://dx.doi.org/10.1016/j.jaac.2020.05.005
https://dx.doi.org/10.1176/appi.focus.20160047
https://dx.doi.org/10.1176/appi.focus.20160047
https://dx.doi.org/10.1007/s10567-019-00303-2
https://dx.doi.org/10.1007/s10567-019-00303-2
https://dx.doi.org/10.1111/jcpp.13186
https://dx.doi.org/10.1111/jcpp.13186
https://dx.doi.org/10.1017/S1352465818000553
https://dx.doi.org/10.1017/S1352465818000553
https://dx.doi.org/10.3389/fpsyg.2021.722546
https://dx.doi.org/10.3389/fpsyg.2021.722546
https://dx.doi.org/10.1016/B978-0-12-813004-9.00010-4
https://dx.doi.org/10.1016/B978-0-12-813004-9.00010-4
https://dx.doi.org/10.1007/s10567-018-0258-5
https://dx.doi.org/10.1007/s10567-018-0258-5
https://dx.doi.org/10.1016/j.jcbs.2020.01.007
https://dx.doi.org/10.1016/j.jcbs.2020.01.007
https://dx.doi.org/10.1016/j.jad.2019.11.154
https://dx.doi.org/10.1016/j.jad.2019.11.154
https://dx.doi.org/10.1080/15374416.2015.1110822
https://dx.doi.org/10.1080/15374416.2015.1110822
https://dx.doi.org/10.1016/j.jaac.2018.01.015
https://dx.doi.org/10.1016/j.jaac.2018.01.015
https://dx.doi.org/10.1542/peds.2019-3478
https://dx.doi.org/10.1542/peds.2019-3478
https://dx.doi.org/10.1016/j.cppeds.2017.12.001
https://dx.doi.org/10.1016/j.cppeds.2017.12.001
https://nam04.safelinks.protection.outlook.com/?url=https%3A%2F%2Fwww.ncbi.nlm.nih.gov%2Fpmc%2Farticles%2FPMC6738970%2F&data=05%7C01%7Crmpettitt%40liberty.edu%7C4961a4020d774139478208da7672a074%7Cbaf8218eb3024465a9934a39c97251b2%7C0%7C0%7C637952533469345884%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C3000%7C%7C%7C&sdata=7HlUS0AkVU%2FsEoVkNM7PwYG32%2Bv%2BCANjrgNXf6PMN1c%3D&reserved=0
https://dx.doi.org/10.1089/cap.2016.0132
https://dx.doi.org/10.1089/cap.2016.0132
https://nam04.safelinks.protection.outlook.com/?url=https%3A%2F%2Fwww.ncbi.nlm.nih.gov%2Fpmc%2Farticles%2FPMC6693597%2F&data=05%7C01%7Crmpettitt%40liberty.edu%7C4961a4020d774139478208da7672a074%7Cbaf8218eb3024465a9934a39c97251b2%7C0%7C0%7C637952533469345884%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C3000%7C%7C%7C&sdata=mhH1t8UYcX7Bs%2FsFhAnDqodKt4SPDR991IPzVt1MhEo%3D&reserved=0
https://dx.doi.org/10.21037/tp.2017.08.05
https://dx.doi.org/10.21037/tp.2017.08.05
https://dx.doi.org/10.3389/fpsyt.2020.595584
https://dx.doi.org/10.3389/fpsyt.2020.595584
https://dx.doi.org/10.1016/j.ajem.2020.06.080
https://dx.doi.org/10.1016/j.ajem.2020.06.080
https://dx.doi.org/10.1016/j.pnpbp.2021.110266
https://dx.doi.org/10.1016/j.pnpbp.2021.110266
https://dx.doi.org/10.1542/peds.2017-4082
https://dx.doi.org/10.1542/peds.2017-4082
https://dx.doi.org/10.1016/j.eurpsy.2018.12.008
https://dx.doi.org/10.1016/j.eurpsy.2018.12.008
https://dx.doi.org/10.1186/s43045-020-00050-z
https://dx.doi.org/10.1186/s43045-020-00050-z
https://dx.doi.org/10.3390/diseases6020048
https://dx.doi.org/10.3390/diseases6020048
https://nam04.safelinks.protection.outlook.com/?url=https%3A%2F%2Fwww.aafp.org%2Fpubs%2Fafp%2Fissues%2F2020%2F1101%2Fp558.html&data=05%7C01%7Crmpettitt%40liberty.edu%7C4961a4020d774139478208da7672a074%7Cbaf8218eb3024465a9934a39c97251b2%7C0%7C0%7C637952533469345884%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C3000%7C%7C%7C&sdata=84Oo1XNSX72EKmlUVEhgTEXxjqaCboe46e%2FPCliAVR0%3D&reserved=0
https://dx.doi.org/10.1016/0006-291x(75)90482-9
https://dx.doi.org/10.1016/0006-291x(75)90482-9
https://dx.doi.org/10.1542/peds.2018-3307
https://dx.doi.org/10.1542/peds.2018-3307
https://dx.doi.org/10.1016/j.jaac.2018.06.030

Cureus

35.

36.

37.

38.

39.

40.

41.

42.

43.

45.

46.

47.

48.

49.

50.

51.

52.

53.

54.

Acad Child Adolesc Psychiatry. 2019, 58:36-45. 10.1016/j.jaac.2018.06.030

Miller KK, Klein JD: Medical cannabinoid products in children and adolescents . Pediatr Rev. 2020, 41:262-4.
10.1542/pir.2019-0083

Simkin DR: Microbiome and mental health, specifically as it relates to adolescents. Curr Psychiatry Rep.
2019, 21:93. 10.1007/s11920-019-1075-3

Dwyer JB, Stringaris A, Brent DA, Bloch MH: Annual research review: defining and treating pediatric
treatment-resistant depression. ] Child Psychol Psychiatry. 2020, 61:312-32. 10.1111/jcpp.13202

Chang JP, Su KP: Nutritional neuroscience as mainstream of psychiatry: the evidence- based treatment
guidelines for using omega-3 fatty acids as a new treatment for psychiatric disorders in children and
adolescents. Clin Psychopharmacol Neurosci. 2020, 18:469-83. 10.9758/cpn.2020.18.4.469

Wang X, Cai ZD, Jiang WT, Fang YY, Sun WX, Wang X: Systematic review and meta-analysis of the effects of
exercise on depression in adolescents. Child Adolesc Psychiatry Ment Health. 2022, 16:16. 10.1186/51303%4-
022-00453-2

James-Palmer A, Anderson EZ, Zucker L, Kofman Y, Daneault JF: Yoga as an intervention for the reduction
of symptoms of anxiety and depression in children and adolescents: a systematic review. Front Pediatr.
2020, 8:78. 10.3389/fped.2020.00078

Philippot A, Dubois V, Lambrechts K, et al.: Impact of physical exercise on depression and anxiety in
adolescent inpatients: A randomized controlled trial. ] Affect Disord. 2022, 301:145-53.
10.1016/j.jad.2022.01.011

Dale LP, Vanderloo L, Moore S, Faulkner G: Physical activity and depression, anxiety, and self-esteem in
children and youth: an umbrella systematic review. Ment Health Phys Act. 2019, 16:66-79.
10.1016/j.mhpa.2018.12.001

Sampasa-Kanyinga H, Colman I, Goldfield GS, et al.: Combinations of physical activity, sedentary time, and
sleep duration and their associations with depressive symptoms and other mental health problems in
children and adolescents: a systematic review. Int ] Behav Nutr Phys Act. 2020, 17:72. 10.1186/512966-020-
00976-x

Pascoe MC, Bailey AP, Craike M, Carter T, Patten R, Stepto NK, Parker AG: Exercise interventions for mental
disorders in young people: a scoping review. BMJ Open Sport Exerc Med. 2020, 6:e000678. 10.1136/bmjsem-
2019-000678

Bjernara HB, Westergren T, Sejersted E, Torstveit MK, Hansen BH, Berntsen S, Bere E: Does organized
sports participation in childhood and adolescence positively influence health? A review of reviews. Prev
Med Rep. 2021, 23:101425. 10.1016/j.pmedr.2021.101425

Hamer M, Patalay P, Bell S, Batty GD: Change in device-measured physical activity assessed in childhood
and adolescence in relation to depressive symptoms: a general population-based cohort study. ] Epidemiol
Community Health. 2020, 74:330-5. 10.1136/jech-2019-213399

Stiglic N, Viner RM: Effects of screentime on the health and well-being of children and adolescents: a
systematic review of reviews. BMJ Open. 2019, 9:023191. 10.1136/bmjopen-2018-023191

Hrafnkelsdottir SM, Brychta R], Rognvaldsdottir V, et al.: Less screen time and more frequent vigorous
physical activity is associated with lower risk of reporting negative mental health symptoms among
Icelandic adolescents. PLoS One. 2018, 13:e0196286. 10.1371/journal.pone.0196286

Buckley R, Brough P, Hague L, et al.: Economic value of protected areas via visitor mental health. Nat
Commun. 2019, 10:5005. 10.1038/s41467-019-12631-6

Buckley RC, Brough P, Westaway D: Bringing outdoor therapies into mainstream mental health. Front Public
Health. 2018, 6:119. 10.3389/fpubh.2018.00119

Tillmann S, Tobin D, Avison W, Gilliland J: Mental health benefits of interactions with nature in children
and teenagers: a systematic review. | Epidemiol Community Health. 2018, 72:958-66. 10.1136/jech-2018-
210436

Bezold CP, Banay RF, Coull BA, et al.: The relationship between surrounding greenness in childhood and
adolescence and depressive symptoms in adolescence and early adulthood. Ann Epidemiol. 2018, 28:213-9.
10.1016/j.annepidem.2018.01.009

Oswald TK, Rumbold AR, Kedzior SG, Moore VM: Psychological impacts of "screen time" and "green time"
for children and adolescents: a systematic scoping review. PLoS One. 2020, 15:e0237725.
10.1371/journal.pone.0237725

Osteopathic approach to anxiety. (2017). Accessed: July 8, 2022:
https://www.ofpjournal.com/index.php/ofp/article/view/512/431.

2022 Pettitt et al. Cureus 14(10): €30231. DOI 10.7759/cureus.30231

90f9


https://dx.doi.org/10.1016/j.jaac.2018.06.030
https://dx.doi.org/10.1542/pir.2019-0083
https://dx.doi.org/10.1542/pir.2019-0083
https://dx.doi.org/10.1007/s11920-019-1075-3
https://dx.doi.org/10.1007/s11920-019-1075-3
https://dx.doi.org/10.1111/jcpp.13202
https://dx.doi.org/10.1111/jcpp.13202
https://dx.doi.org/10.9758/cpn.2020.18.4.469
https://dx.doi.org/10.9758/cpn.2020.18.4.469
https://dx.doi.org/10.1186/s13034-022-00453-2
https://dx.doi.org/10.1186/s13034-022-00453-2
https://dx.doi.org/10.3389/fped.2020.00078
https://dx.doi.org/10.3389/fped.2020.00078
https://dx.doi.org/10.1016/j.jad.2022.01.011
https://dx.doi.org/10.1016/j.jad.2022.01.011
https://dx.doi.org/10.1016/j.mhpa.2018.12.001
https://dx.doi.org/10.1016/j.mhpa.2018.12.001
https://dx.doi.org/10.1186/s12966-020-00976-x
https://dx.doi.org/10.1186/s12966-020-00976-x
https://dx.doi.org/10.1136/bmjsem-2019-000678
https://dx.doi.org/10.1136/bmjsem-2019-000678
https://dx.doi.org/10.1016/j.pmedr.2021.101425
https://dx.doi.org/10.1016/j.pmedr.2021.101425
https://dx.doi.org/10.1136/jech-2019-213399
https://dx.doi.org/10.1136/jech-2019-213399
https://dx.doi.org/10.1136/bmjopen-2018-023191
https://dx.doi.org/10.1136/bmjopen-2018-023191
https://dx.doi.org/10.1371/journal.pone.0196286
https://dx.doi.org/10.1371/journal.pone.0196286
https://dx.doi.org/10.1038/s41467-019-12631-6
https://dx.doi.org/10.1038/s41467-019-12631-6
https://dx.doi.org/10.3389/fpubh.2018.00119
https://dx.doi.org/10.3389/fpubh.2018.00119
https://dx.doi.org/10.1136/jech-2018-210436
https://dx.doi.org/10.1136/jech-2018-210436
https://dx.doi.org/10.1016/j.annepidem.2018.01.009
https://dx.doi.org/10.1016/j.annepidem.2018.01.009
https://dx.doi.org/10.1371/journal.pone.0237725
https://dx.doi.org/10.1371/journal.pone.0237725
https://www.ofpjournal.com/index.php/ofp/article/view/512/431
https://www.ofpjournal.com/index.php/ofp/article/view/512/431

Clinical Child and Family Psychology Review (2024) 27:342-356
https://doi.org/10.1007/510567-024-00484-5

=

Check for
updates

A Systematic Review and Meta-Analysis of Impairment and Quality
of Life in Children and Adolescents with Anxiety Disorders

Sophie J. Dickson - Ella L. Oar' - Maria Kangas' - Carly J. Johnco' - Cassie H. Lavell' - Ashleigh H. Seaton’ -
Lauren F. McLellan' - Viviana M. Wuthrich' - Ronald M. Rapee'

Accepted: 21 April 2024 / Published online: 23 May 2024
© The Author(s) 2024

Abstract

Anxiety disorders are common, emerge during childhood, and pose a significant burden to society and individuals. Research
evaluating the impact of anxiety on functional impairment and quality of life (QoL) is increasing; however, there is yet to be
a systematic review and meta-analysis of these relationships in pediatric samples. This systematic review and meta-analysis
were conducted to determine the extent of impairments in functioning and QoL that young people with anxiety disorders
experience relative to their healthy peers, as well as sociodemographic and clinical moderators of these relationships. Stud-
ies were included when they compared young people (mean age range within studies 7—17 years) with a primary clinical
anxiety disorder to a healthy comparison group and measured impairment and/or QoL via a validated instrument. A total
of 12 studies met criteria for this review (N=23,129 participants). A majority of studies (K=9) assessed impairment as an
outcome measure, and three assessed QoL outcomes. Meta-analysis of nine studies (N= 1,457 children) showed large rela-
tionships between clinical anxiety and life impairment (g =3.23) with the strongest effects seen for clinician report (g =5.00),
followed by caregiver (g =2.15) and child (g=1.58) report. The small number of studies and diversity in methodology pre-
vented quantitative investigation of moderating factors. In the systematic review of QoL outcomes, all three studies reported
significantly poorer QoL for youth with anxiety disorders relative to unaffected peers. Findings support the importance of

measuring functioning and QoL as outcomes in clinical research and practice among anxious young people.
This study is registered with PROSPERO under the identification number CRD42023439040.

Keywords Impairment - Quality of Life - Anxiety - Children - Adolescents - Meta-analysis

Anxiety disorders are the most common mental health con-
dition in children and adolescents. Prevalence estimates sug-
gest that 6.5% of young people' worldwide meet diagnostic
criteria for an anxiety disorder in comparison with 2.6% for
depressive disorders, 3.4% for attention deficit hyperactiv-
ity disorder, and 5.7% for disruptive disorders (Polanczyk
et al., 2015). Pediatric anxiety disorders are associated with
substantial economic burden, including both direct (e.g.,
treatment) and indirect (e.g., informal care) costs including
adverse effects on the functioning of children (e.g., missed
days of school), caregivers (e.g., time off work) and broader
society (e.g., loss of productivity; Pollard et al., 2023).
Indeed, the costs to society of pediatric clinical anxiety
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have been estimated to be 21 times greater than having no
disorder (Bodden et al., 2008), with a recent meta-analysis
suggesting that the total annual societal cost per anxious
child is up to £4040 (2021 GPD) (Pollard et al., 2023). In
addition to their high prevalence and cost, anxiety disorders
are associated with substantial impairment in young people’s
day-to-day functioning and a poorer quality of life.

Impairment

Impairment refers to the degree to which a young person’s
symptoms interfere with their ability to perform important
aspects of their daily life (Rapee et al., 2012). Anxiety symp-
toms can result in difficulties across multiple areas of child
functioning including their family, academic, and social life.

! The terms “young people” and “pediatric” will be used to refer to
children and adolescents.
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For example, anxiety symptoms may impact young people’s
relationships with caregivers and siblings, the completion
of family routines (e.g., bedtime), and activities (e.g., par-
ties, holidays, visiting friends or relatives) (Langley et al.,
2014; Lyneham et al., 2013). In school settings, anxious
young people show poorer academic performance, greater
absenteeism, and are less likely to enter higher education
following their secondary schooling than their non-anxious
counterparts (de Lijster et al., 2018; Goodsell et al., 2017;
Lawrence et al., 2015; Lee et al., 2009). Anxiety disorders
are also negatively associated with peer relationships, with
anxious young people reporting fewer friendships, greater
loneliness and victimization, and poorer social competence
(de Lijster et al., 2018). Impairment is a central feature of
diagnostic criteria for most anxiety disorders and is one of
the strongest drivers for seeking treatment (Becker et al.,
2011). Changes in levels of impairment are also an indicator
of treatment progress and success (see Dickson et al., 2022;
Kreuze et al., 2018 for reviews). Despite the critical role
impairment plays in the diagnosis and treatment of anxiety
disorders, it is a surprisingly under researched area in chil-
dren and adolescents (Langley et al., 2014).

In the extant literature, several measures of impairment
have been developed for children and adolescents. These
include both general functional impairment measures not
specific to any disorder (e.g., Children's Global Assessment
Scale (CGAS); Shaffer et al., 1983) and disorder-specific
scales designed to assess the particular impact of anxiety
disorders (e.g., Child Anxiety Impact Scale (CAIS) and
Child Anxiety life interference Scale (CALIS; Langley et al.,
2014; Lyneham et al., 2013). A number of widely used struc-
tured and semi-structured diagnostic interviews, such as the
Anxiety Disorders Interview Schedule (ADIS; Albano &
Silverman, 2016), also measure the impairment to inform
diagnostic decision making. However, these clinician-rated
interviews typically combine the ratings of symptom pres-
ence, severity, and impairment. While independent ratings
of impairment can potentially be disentangled, this infor-
mation is rarely reported (Rapee et al., 2012). Additionally,
when impairment ratings from diagnostic interviews have
been reported, they have shown relatively poor psychometric
properties (Bird et al., 2000). A range of multi-informant
(e.g., clinician, children, and caregiver) impairment meas-
ures have been developed, including the CGAS (Shaffer
et al., 1983), which is clinician-administered, and the CALIS
(Lyneham et al., 2013), the CAIS (Langley et al., 2014), and
the Sheehan Disability Scale (SDS; Sheehan et al., 1996)
which offer both caregiver and child self-report versions.
Consistent with informant discrepancies reported in the
broader child anxiety literature, relatively modest agree-
ment has been observed between young person and caregiver
ratings of impairment, with clinician ratings often aligning

most closely with caregivers (De Los Reyes et al., 2011;
Dickson et al., 2022; Lyneham et al., 2013).

Mixed findings have been documented between studies
that have examined the correlation between impairment and
demographic and psychological variables, including age,
gender, ethnicity, socioeconomic status, type of anxiety
diagnosis, and medication status. While some pediatric stud-
ies have found greater overall impairment and interference
in academic and social functioning among older children
(Langley et al., 2014; Whiteside, 2009), other studies have
found no age differences (Langley et al., 2014; Lyneham
et al., 2013). Mixed gender effects have also been observed.
For example, Lyneham et al. (2013) found that female young
people with anxiety reported greater impairment than their
male counterparts. However, other studies have not found
gender differences in impairment (Langley et al., 2004,
2014; Whiteside, 2009). Mixed effects have also been doc-
umented for ethnicity. While some studies have not found
differences in the levels of impairment based on ethnicity
(Langley et al., 2004), others (e.g., Langley et al., 2014) have
found that Hispanic children and adolescents with anxiety
experienced greater overall and social impairment than other
ethnic groups.

Quality of Life

Quality of life (QoL) is a multidimensional construct reflect-
ing the positivity with which a young person views his/her
life circumstances and state (Olatunji et al., 2007). It extends
beyond anxiety symptoms to include an overall sense of
well-being and life satisfaction and encompasses physical,
psychological, and social functioning. While it is commonly
used interchangeably with the term impairment, these two
constructs are conceptually distinct (Rapee et al., 2012). A
substantive body of research has investigated the relation-
ship between anxiety and QoL in adults; however, to date,
QoL in anxious young people has been largely neglected.
The first and only meta-analysis to compare QoL in adults
between anxious and non-clinical controls identified 23 stud-
ies (N=2892) and, as expected, yielded large effect sizes
suggesting poorer QoL among anxious adults (Olatunji
et al., 2007). Not surprisingly, among the few studies con-
ducted in young people, overall QoL has also been found
to be inversely associated with anxiety in young people
(@ztijrk et al., 2018; Raknes et al., 2017). In cross-sectional
studies, and in comparison with non-anxious children and
adolescents, anxious young people have been found to report
poorer QoL across multiple dimensions (e.g., physical well-
being, psychological well-being, autonomy and parent child
relations, social support and peers and school environment
(Raknes et al., 2017; Telman et al., 2017). A systematic
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review and/or meta-analysis that synthesizes these disparate
findings is needed.

Several child and caregiver QoL measures are available,
which assess both global QoL and specific dimensions.
These measures are designed to be used across a broad
range of physical (e.g., cancer, diabetes, kidney disease)
and mental health problems (e.g., Autism) such as the Pedi-
atric Quality of Life Scale (PedsQL; Varni et al., 2001) and
the Pediatric Quality of Life Enjoyment and Satisfaction
Questionnaire (PQ-LES-Q; Endicott et al., 2006). The three
dimensions, physical, psychological, and social functioning
are commonly included in the majority of QOL measures
in this field. Reflecting the healthcare shift toward consid-
ering young people’s priorities and preferences alongside
their symptoms, recent mental health-specific QoL measures
like the Self-Report Quality of Life—Child and Youth Men-
tal Health Instrument (QoL-ChYMH; Celebre et al., 2021;
Stewart et al., 2020) have been developed.

Only a small number of studies have explored the factors
associated with QoL in anxious young people with mixed
effects reported. One such study, conducted by Ramsawh
and Chavira (2016), found that greater comorbidity, anxi-
ety severity, and specific type of anxiety symptomatology
(e.g., physical and social anxiety symptoms) were correlated
with poorer QoL, while age, gender, and ethnicity were not
significantly associated with QoL. In contrast, Raknes et al.
(2017) found that older age, female sex, lower socioeco-
nomic status, and negative life events were associated with
poorer QoL. Given the growing volume of studies assessing
QoL, and sociodemographic moderators of QoL, in anxious
youth, a comprehensive review of this literature provides an
opportunity to clarify these relationships.

While individual studies have documented that anxious
young people experience significant impairment in their
functioning at home with their family, at school, and with
peers (de Lijster et al., 2018; Goodsell et al., 2017; Langley
et al., 2014; Lawrence et al., 2015), no comprehensive syn-
thesis has been conducted to aggregate these findings and
quantify the overall extent of impairment associated with
anxiety disorders in young people. Similarly, the degree to
which anxiety disorders affect the QoL of young people in
comparison with healthy peers remains unclear. A system-
atic review and quantitative analysis of these relationships
is important to understand the impact of anxiety disorders
on child and adolescent functioning and overall QoL. In
addition, this synthesis of the literature may allow a more
comprehensive analysis of potential sociodemographic
moderators of impairment and QoL, including age, gender,
reporter (e.g., child, caregiver or clinician), anxiety disorder
subtype, comorbidity, and type of assessment measure used
(e.g., global versus anxiety disorder-specific). Hence, the
primary objective of this study was to conduct a systematic
review and meta-analysis of impairment and QoL in young
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people with clinical anxiety disorders compared to unaf-
fected healthy control groups.

Method

The protocol for this study was registered and is accessible
at PROSPERO 2023 CRD42023439040. This systematic
review and meta-analysis followed the Preferred Report-
ing Items for Systematic Reviews (PRISMA) guidelines, as
detailed by Page et al., (2021).

Eligibility Criteria

Studies were eligible for this review if they were peer
reviewed, published in English, and included a sample of
children and/or adolescents with a mean age between 7 and
17 years, regardless of whether some participants fell out-
side of this specific range. Studies were required to include
children and/or adolescents diagnosed with a primary anxi-
ety disorder as defined by any version of the Diagnostic
and Statistical Manual of Mental Disorders (American
Psychiatric Association, 1980, 1987, 1994, 2000, 2013) or
the International Classification of Diseases (World Health
Organization, 1993, 2019). Disorders categorized as anxi-
ety disorders have changed across versions of the DSM and
ICD. In our review, anxiety disorders included generalized
anxiety disorder, social anxiety disorder, specific phobia,
separation anxiety disorder, panic disorder, agoraphobia, or
selective mutism, as determined by a diagnostic interview
or based on participants exceeding a clinical cut-off score
on a validated measure. In previous versions of the DSM,
both posttraumatic stress disorder (PTSD) and obsessive
compulsive disorder (OCD) were classified as anxiety dis-
orders. In our study, we excluded studies that specifically
focused on OCD or PTSD due to our assumption that these
disorders would be associated with greater levels of impair-
ment and lower QoL compared to DSM-5 anxiety disorders,
thus potentially leading to an overestimation of the overall
impact of anxiety disorders. However, we included studies
if these disorders were part of a broader sample recruited for
anxiety disorders, reflecting their classification at the time.
Studies focused on participants with subclinical symptoms
were excluded unless separate outcome data were available
for clinical and subthreshold samples. We included stud-
ies where participants had other comorbid diagnoses (e.g.,
Obsessive—Compulsive Disorder, [llness Anxiety Disorder,
Major Depressive Disorder), provided the sample had a pri-
mary diagnosis of anxiety. We excluded studies that focused
on samples where every participant had a specific homog-
enous co-occurring psychiatric or physical health diagnosis
in addition to anxiety (e.g., autism, intellectual/learning dis-
abilities, asthma). However, if a study did not deliberately
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select for co-occurring diagnoses but included participants
who happened to have them (as long as the primary focus
was on anxiety and not all participants had the co-occurring
condition), these studies were considered eligible. We con-
sidered studies across all design types (e.g., longitudinal,
psychometric evaluation, national survey data), as long as
they compared participants with clinical anxiety to a healthy
comparison group. Healthy control samples could be estab-
lished either by confirming the absence of any psychiatric
or physical diagnosis in the group or by showing no indica-
tors of these diagnoses based on the study’s screening meth-
ods. The outcomes of interest were impairment and QoL.
To be included in the meta-analyses, studies had to report
the means and standard deviations (SDs) for one or more
of these outcomes or provide data that would allow us to
compute the relevant statistics.

Impairment

For the purposes of this review, eligible measures of impair-
ment included scales that had been validated in at least one
study assessing their psychometric properties and could gen-
erate a single summary score for impairment across multi-
ple domains of life (e.g., at home, at school, with peers).
Measures could be those specifically designed and validated
for use with anxious children and adolescents, or general
measures validated for children and adolescents with a broad
range of physical and/or mental health problems. If a meas-
ure’s protocol allowed for subscale scores to be summed into
a total score, the total score was included in our analysis. Our
decision to include only global measures of impairment was
driven by the relatively nascent and diverse state of domain-
specific measures of impairment (e.g., impairment in family
functioning can be characterized by measures of family con-
flict, caregiver burden, sibling relationship quality). These
measures often lack standardization and validation and cover
heterogeneous domains and issues (Dickson et al., 2022;
Etkin et al., 2023a), making comparisons across studies and
combining effect sizes across these diverse domains prob-
lematic for meta-analysis.

Notably, a large number of studies in the anxiety field
use the Anxiety Disorder Interview Schedule for Children
(ADIS; Albano & Silverman, 1996) to diagnose child/ado-
lescent anxiety. This diagnostic interview generates a clini-
cian severity rating (CSR) which combines symptom sever-
ity with impairment. Hence, because of this confound, we
excluded CSR as an indicator of impairment for the purposes
of this review.

Quality of Life

Eligible measures of QoL were those that had been validated
and generate either a single summary score for QoL across

various domains, subscale scores for specific dimensions of
QoL (e.g., physical or emotional), or both. In contrast to life
impairment, we considered multidimensional measures of
QoL due to their long-standing standardization and valida-
tion in this field.

Search Strategy

Relevant studies were identified through database searches
on PsycINFO, Medline, PubMed, and Web of Science (July,
2023). The search consisted of a variety of key terms and
their plural forms (“adolescent/adolescence”), alternative
spellings (“generalized/generalized anxiety”), and syno-
nyms used interchangeably in the literature (“life impair-
ment/functioning”). Additionally, the search incorporated
commonly used measures such as the ‘Children’s Global
Assessment Scale’ and ‘PedsQL,” not as an exhaustive list
but to bolster the retrieval of relevant studies across diverse
research contexts. When the database allowed selection
filters, our search was limited to peer-reviewed studies in
English, per our eligibility criteria. Search strategies can be
found in Appendix A.

Selection Process

Studies identified through the search had duplicates removed
initially in Endnote, then were imported into Covidence
(Covidence, 2017), where remaining duplicates were auto-
matically removed. All subsequent screening procedures
were conducted within Covidence. Two reviewers (CL and
AS) independently screened the titles and abstracts of stud-
ies against the inclusion criteria. Studies where both review-
ers agreed on inclusion or where initial disagreements were
resolved in favor of inclusion were proceeded to full-text
review. Downloaded full texts were screened independently
by the same two reviewers, who recorded reasons for exclu-
sion. Any disagreements during either stage were resolved
first through discussion, and if agreement could not be
reached, a third reviewer was consulted to make the final
decision (SD). If multiple reports used the same sample, we
included only the most recently published one so that our
review concentrated on unique studies rather than multiple
reports of the same data.

Recognizing that impairment is often considered a sec-
ondary outcome in studies and therefore might not be men-
tioned in abstracts, we anticipated a challenge in identify-
ing eligible studies through traditional abstract review. To
address this, we adapted our screening procedure based on
advice from a previous meta-analysis on impairment which
successfully identified additional papers using the same
approach (Dickson et al., 2022). We assigned a unique iden-
tifier to papers that appeared to meet all the inclusion criteria
except for explicit mention of an impairment outcome in
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their abstracts. After the abstract review, we examined the
methods sections of these flagged papers to check for the
inclusion of a global measure of life impairment.

Data Extraction

For data extraction, two reviewers (CL and AS) indepen-
dently extracted variables relating to:

General Study Information
Year, country of origin, aims, design, sample size.
Participant Characteristics

Mean age (range), %female, study-entry primary anxiety
diagnosis (specific or any), diagnostic method for anxi-
ety, comorbidity. Study-entry anxiety diagnosis referred
to the specific anxiety disorder for which participants were
recruited. When studies recruited for a single anxiety dis-
order, such as social anxiety disorder, we noted the specific
diagnosis. Studies without a specific anxiety disorder type
were categorized as ‘Any.” Comorbidities were identified,
including any non-entry criteria diagnoses.

Comparison Group
Type, validation details.
Outcome

Type (life impairment or QoL), measurement scale, direction
of effect (higher score represents better or worse outcome),
reporter (caregiver, child, clinician), timepoint (if applica-
ble), mean and standard deviation of outcome scores for both
clinical anxiety and healthy control group. Our protocol for
handling multiple measures of the same outcome within
the same study was to prioritize the most commonly used
measure across the analysis. However, we found that each
study in our review only provided data for a single eligible
measure. For clinician-administered measures of impairment
that offered both caregiver and child ratings, we prioritized
the caregiver rating if a combined score was not available.
Two studies included both caregiver and child versions of
the same scale (Lyneham et al., 2013; Whiteside, 2009). For
these studies, we prioritized the caregiver rating because
they typically align more closely with clinician reports com-
pared to child reports (De Los Reyes et al., 2011). Since
clinician reports constituted the majority of our data, this
approach was taken to maximize consistency. A sensitivity
analysis substituting caregiver data with child data yielded
a slightly smaller effect, although it remained large, highly
significant, and considerably heterogeneous (see Appendix
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B). This indicates that prioritizing the caregiver data did not
significantly impact the overall findings.

Quality Coding

Two reviewers (CL and AS) independently evaluated each
study’s quality using the Checklist for Assessing the Quality
of Quantitative Studies (Kmet et al., 2004). The checklist
comprises 14 targeted questions (for example, “were subject
and comparison group/s sufficiently described?”’) covering
key quality areas: study design, methodology, sample size,
analyses, completeness of results reporting, and whether the
conclusions were supported by the results. For each ques-
tion, reviewers responded by assigning a score of “yes” (2
points), “partial” (1 point), or “no” (0 points). A total qual-
ity score was obtained by summing the scores of individual
items and dividing by the maximum possible score, yield-
ing a quality score from O to 1. Checklist items that were
irrelevant due to the study design (e.g., random allocation)
were marked as n/a, leaving the total score unaffected. In
line with previous meta-analyses, we used a score of 0.70
or higher as indictor of adequate study quality (Christina
et al., 2021). Studies were not excluded based on quality
ratings and, however, were utilized when prioritizing and
interpreting the results.

Planned Analysis

Meta-analysis was performed with Review Manager ver-
sion 5.4 (Cochrane Collaboration, 2020). To account for
expected variations across trials due to study character-
istics, we employed the DerSimonian and Laird inverse-
variance method with a random-effects model. We cal-
culated Hedge’s g statistic as the between-group effect
size and interpreted it according to guidelines (Cohen,
1998), with g=0.2 as a small, g=0.5 as a medium, and
g=0.8 as a large effect size. In this study, higher scores
indicate greater levels of impairment. For scales where
higher scores represented better functioning, we reversed
the direction of the effect by subtracting the mean from the
maximum possible score for that scale prior to standardi-
zation. The 17 statistic was used to test percentage hetero-
geneity of the effect sizes. We interpreted 1% level accord-
ing to Cochrane’s guidelines: 0%—40% (might not be
important), 30%-60% (moderate), 50%-90% (substantial),
and 75%-100% (considerable). When necessary data were
unavailable in the published paper, we first tried to contact
the authors of the original papers for missing data or when
we required a specific subset of the data reported (e.g.,
separating primary anxiety from mixed samples). When
the outcome data appeared only in graphical form, we
used WebPlotDigitaliser software for extraction (Rohatgi,
2022). We imputed missing SDs for three studies (Alfano,
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Fig.1 PRISMA flow diagram of literature search and study selection. Note. From Page et al. (2021)

2012; Benjamin et al., 1990; Sheehan et al., 2010) using
the average SD from studies in our meta-analysis that had
complete data for the identical measure (Higgins et al.,
2023). One study (Alfano, 2012) had multiple eligible
experimental groups. To best represent the effect of anxi-
ety on the outcome, we selected the “pure” GAD group for
analysis, excluding a GAD group with additional comor-
bidities (other anxiety disorders and non-anxiety disor-
ders), even though this group would have been eligible if it
were the only comparison available. Our protocol initially
outlined the use of funnel plots and Egger’s regression to
assess for publication bias. However, adhering to advice
from Page et al. (2023), we chose not to employ these
tests because we had fewer than 10 studies, which would
compromise the power to detect true asymmetry.

Results

The method for identifying, screening, and including stud-
ies is depicted in Fig. 1. From the initial search, we identi-
fied 9,489 studies after the removal of duplicates. There
was moderate inter-rater agreement for the title/abstract
review (k=0.45) and substantial agreement during the
full-text review (k=0.78). Out of the 97 full-text articles
assessed, 85 did not meet the criteria. The most common
reason for exclusion was that they did not measure a rele-
vant outcome (7 =40). Within this subset, a common prob-
lem was that although studies may have included relevant
measures (e.g., CGAS), separate results were not reported
for the healthy control group (n=12). Upon contacting the
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authors, we learned that in many cases, this measure had
not been administered to the healthy control sample, often
due to the assumption of no impairment in this group.
Given our focus on controlled comparisons, the absence of
this data resulted in the exclusion of these studies.

Study Characteristics

Twelve studies, comprising 3,129 participants (1,072 clini-
cal, 2,057 controls), met all criteria and underwent quality
evaluation: nine for meta-analysis (impairment) and three for
systematic review (QoL). Table 1 includes the characteristics
of the included studies. There was almost perfect inter-rater
agreement on extracted outcome data (k=0.90).

Impairment

Nine studies comprised 1,457 participants (852 clinical, 605
controls). Six studies recruited healthy controls from the
broader community, while three studies specifically adver-
tised for community controls displaying traits considered
the opposite from anxiety, such as “confident children.”
Participants had an average age of 11 years (SD=2.3, range
from 5 to 19 years) and 44.5% were female. Impairment was
predominantly assessed via clinician reports. Of the nine
impairment measures, seven studies used general functional
impairment measures (e.g., CGAS), while two used meas-
ures that assessed impairment specifically related to anxiety
(e.g., CALIS). Comorbidities were common, with eight stud-
ies reporting multiple anxiety disorders, and seven reporting
additional non-anxiety disorders. For the meta-analysis, 9
studies generated large effect sizes ranging from g=0.9 to
6.3.

QoL

Three studies comprised 1,672 participants (220 clinical,
1,452 controls). All three studies recruited healthy controls
from the broader community. Participants had an average
age of 11 years (SD=1.6, range 8 to 17 years) and 53.9%
were female. All of the QoL scales measured specific dimen-
sions of QoL (e.g., physical, emotional, social, school). In
two of the studies, participants had multiple anxiety diagno-
ses, while the remaining study did not report comorbidities.

Study Quality

Quality evaluations can be found in Table 1. The overall
quality of the included studies ranged from 0.73 to 1.0 with
a mean value of 0.91 (SD=0.09) on a scale from 0 to 1. All
twelve studies surpassed the benchmark for adequate quality
(scores >0.70).
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Meta-analysis of Life Impairment in Children
and Adolescents with Anxiety Compared to Healthy
Controls

Meta-analysis of nine studies, comprising 1,457 participants,
revealed a significant large effect difference between clinical
anxiety and controls on life impairment of g=3.23 (95%
CI=2.25,4.21; Z=6.46 p <0.001). Heterogeneity was con-
siderable, as indicated by I* value of 97% (See Fig. 2). As
such, we conducted exploratory analyses of differences in
results separated by reporter type. Per Cochrane guidelines,
at least ten studies are advised when undertaking subgroup
analysis (Deeks et al., 2023). Considering our distribution
with 4 clinician reports, 3 child reports, and 2 caregiver
reports, this separation wasn’t powered for definitive con-
clusions. However, the marked differences in effect sizes
across the different reporters warranted mention. Statistical
tests confirmed a difference in outcomes by reporter type
(»<0.001). Each group exhibited a large, significant effect
size, with clinicians reporting the largest effect (g=5.00),
followed by caregivers (g=2.15) and children (g=1.58).
While data separation reduced heterogeneity, substantial
unexplained heterogeneity remained between the studies
within each group (clinician I?=92%; caregiver I*=66%;
child /*=88%). Interested readers can view this analysis in
Fig. 3, but we advise interpreting the findings with caution.

Systematic Review of Quality of Life in Children
and Adolescents with Anxiety Compared to Healthy
Controls

Given that only three studies assessed QoL, we felt that
quantitative combination of their results would be potentially
misleading and therefore a qualitative synthesis is presented
here. Based on qualitative evaluations, three studies reported
significantly lower levels of QoL across multiple dimensions
in anxious children and adolescents relative to their healthy
counterparts. Specifically, Oztiirk et al. (2018), Raknes
et al. (2017), and Telman et al. (2017) using the PedsQL
(Varni et al., 2001), the KINDL (Ravens-Sieberer & Bull-
inger, 1998), and the KIDSCREEN-27 (The KIDSCREEN
Group, 2006), respectively, showed larger differences on the
dimensions of emotional health (d=0.93 to 2.2) and physi-
cal health (d=0.68 to 1.87) than the dimensions of social
health (d=0.53 to 1.29) or school (d=0.46 to 0.62). The
study of Oztiirk et al. (2018) was the only study that reported
QoL separately from pediatric and caregiver perspectives,
showing similar effects across dimensions, yet with consist-
ently slightly larger effects reported on the child form: for
physical health (child d=1.87 vs. caregiver d=0.90), emo-
tional health (child d=2.15 vs caregiver d=1.97), social
health (child d=0.77 vs caregiver d=0.72), school (child
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Clinical Anxiety Healthy Std. Mean Difference Std. Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight 1V, Random, 95% CI IV, Random, 95% ClI
Schniering 2023 30.08 19.98 213 13.5 11.71 63 11.6% 0.90[0.61, 1.19] -
Sheehan 2010 13.43 7.3 92 1.09 5.1 36 11.4% 1.81[1.37, 2.26] -
Whiteside 2009 10.8 5.4 245 1.46 2.7 84 11.6% 1.92 [1.63, 2.21] -
Alfano 2012 27 3.54 17 199 2.74 20 10.8% 2.22 [1.38, 3.06] -
Lyneham 2013 25.61 9.7 40 5.82 5.4 40 11.2% 2.50[1.91, 3.09] -
Benjamin 1990 32 3.465 58 20.2 3.33 239 11.5% 3.51[3.10, 3.91] -
Beidel 2007 94.39 0.73 63 91.3 0.46 43 10.9% 4.83 [4.06, 5.60] -
Manassis 2009 46 3.465 85 26 3.33 45 10.8% 5.81[5.01, 6.62] -
Hansen 2014 49 6.2 39 11.2 6.2 35  10.2% 6.03 [4.93, 7.13] -
Total (95% CI) 852 605 100.0% 3.23 [2.25, 4.21] 0

Heterogeneity: Tau? = 2.13; Chi® = 294.27, df = 8 (P < 0.00001); I*> = 97%
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1.4.1 Clinician report
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Manassis 2009 46 3.465 85 26 3.33 45 10.8% 5.81[5.01, 6.62] -

Hansen 2014 49 6.2 39 11.2 6.2 35 10.2% 6.03 [4.93, 7.13] -

Subtotal (95% CI) 245 362 43.4% 5.00 [3.69, 6.31] <&
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Fig. 3 Forest plot: life impairment in clinical anxiety versus healthy controls by reporter type

d=0.62 vs. caregiver d=0.56), and total scale score (child
d=1.59 vs parent d=1.38).

Discussion

Over the past decade, the association between anxiety disor-
ders and poor functioning and overall QoL among pediatric
samples has received increasing attention. However, given
the dearth of quantitative reviews in this field, we conducted
the first systematic and meta-analytic review to synthesize
the findings from this growing body of literature, and to
determine the extent of impairment in functioning and QoL

@ Springer

that young people with anxiety disorders experience rela-
tive to their healthy peers. A total of 12 studies met criteria
for this review. A majority of studies (K=9) focused on
impairment as the outcome measure in which the results
were available for both anxious and non-anxious pediatric
samples (i.e., studies which included both anxious and con-
trol/comparison conditions), while only three studies were
identified which met review criteria and assessed QoL.
Children and adolescents with anxiety disorders
reported significantly greater impairment in function-
ing relative to non-anxious youth, with an overall large
effect size (g=3.23), and with considerable heterogene-
ity between studies. Preliminary findings further revealed
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that although calculated effect sizes were large across each
type of reporter, clinician reports evidenced the strongest
effects (g =5.00) followed by caregiver (g =2.15) and child
(g=1.58) reports. This outcome is compatible with the
findings from the broader pediatric anxiety literature which
has shown that clinician and caregiver reports tend to show
larger discrimination between samples or across treatment
relative to child reports (Reardon et al., 2018; Spence, 2018).
However, as noted, the effect sizes even for self-reports from
the young person remained large in the current review, dem-
onstrating that even anxious young people, themselves, per-
ceive high levels of life impairment. Although the compari-
son between raters needs to be interpreted cautiously due to
the small number of studies, it is interesting to note that the
group differences reported by clinicians appear to be con-
siderably larger than other reporters. Assuming that clini-
cians are often not blind to group membership, it is possible
that they are affected by an a-priori assumption that anxious
young people are heavily impacted by their anxiety. Over-
all, the quality of studies was found to be very good which
provides further confidence in the current findings. These
findings attest to the importance of targeting improvements
in functioning in addition to a reduction in symptom severity
in treatment interventions for children and adolescents with
anxiety disorders (Dickson et al., 2022; Rapee et al., 2012;
Wau et al., 2016).

Given the large heterogeneity identified across studies,
it is likely that these effects are underpinned by several
moderators. Unfortunately, the small number of quantita-
tive studies conducted to date meant that we were unable
to evaluate the impacts of potential moderators. It is note-
worthy that a majority of the studies (K=7 of the 9 studies)
which reported impairment outcomes included samples with
arange of anxiety disorders, while one study was based on a
sample diagnosed specifically with generalized anxiety dis-
order (GAD; Alfano, 2012), and another study was based on
a pediatric sample with social anxiety (Beidel et al., 2007).
Collectively, these findings indicate that child and adolescent
samples experiencing a range of different anxiety disorders
likely report significant impairments in functioning relative
to non-anxious pediatric samples. However, at this stage,
differences in impairment between specific anxiety disor-
ders remain unclear. Impairment in functioning is probably
common across all pediatric anxiety disorders, although this
conclusion needs to await a larger research base.

Given the increasing importance of factors such as peer
relationships, self-concept, and test results as young people
move into later adolescence (Rapee et al., 2019), it might be
predicted that the impact of anxiety disorder would increase
with age. Similarly, the fact that a greater proportion of
boys than girls with anxiety disorders seem to be brought
for treatment might indicate a larger perceived impairment
associated with anxiety among males (Rapee et al., 2023).

Perhaps surprisingly at least some individual studies have
failed to show differences in the impact of anxiety based
on age (Langley et al., 2014; Lyneham et al., 2013) or sex
(e.g., Langley et al., 2014; Whiteside, 2009). Unfortunately,
the number of studies in our review was insufficient to be
able to analyze the influence of these moderators. Further,
age ranges in most studies are relatively limited and few
studies break down their means by age or sex. Considerably
more research evaluating the relationship between pediatric
anxiety disorders and life impairment is needed to address
the influence of demographic moderators and this question
may also be better addressed using different analyses such
as individual participant data meta-analysis.

The current findings should also be interpreted in relation
to the measures used to assess impairment. Most research
which has assessed impairment in children and adolescents
relied on administering general (i.e., not disorder-specific)
and global measures such as the CGAS. Use of consistent
measures across a field is valuable to allow between study
and potentially between disorder comparisons. However, this
consistency comes at the cost of specificity. Hence, criti-
cal information may be missed that could enhance anxiety
treatment planning and evaluation of progress (Etkin et al.,
2023b). Broad overarching measures of functioning (such
as CGAS) also risk missing the nuances of measures that
break down functioning into specific domains. For exam-
ple, anxiety may facilitate greater functional impairment
within a school setting relative to home, whereas a disorder
such as depression might involve more consistent impact
across domains. Such profile differences might even extend
to the level of specific types of anxiety disorders. However,
this has yet to be empirically evaluated within the pediat-
ric field. Future research should aim to implement consist-
ent measures across studies that, nonetheless, encompass
detailed assessment of functional impairment across a range
of separate domains.

Interestingly, in the current review, no study was identi-
fied that measured both impairment in functioning and QoL.
This may further reflect the nuanced approach researchers
have adopted in this field. That is, whereas some scholars
may be using more global scales of impairment, others may
be relaying on multidimensional QoL scales to index func-
tioning across specific domains (e.g., Oztiirk et al., 2018).
To this end, in the current review, only three studies com-
pared children and/or adolescents with anxiety disorders to
healthy controls on QoL (()ztiirk et al., 2018; Raknes et al.,
2017; Telman et al., 2017). The three studies evaluated
QoL using different scales but converging on key dimen-
sions including physical, emotional, social, and school.
Across these dimensions, each study reported moderate to
large effect size differences, indicative of poorer QoL in the
group with anxiety (d=0.46 to 2.2). The single study offer-
ing both child self- and caregiver reports on QoL revealed
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a potential discrepancy, with children reporting somewhat
larger effects than caregivers across every dimension and in
the overall QoL (child d=1.59 vs parent d=1.38) (Oztiirk
et al., 2018). Although only one study, it is interesting to
note the difference of this pattern from reports on functional
impairment, where caregivers show stronger discrimination
between anxious and non-anxious groups. If this pattern
was demonstrated in other studies, it might underscore an
important difference in the two constructs and the role of
caregivers in assessing them. While impairment involves
disruptions in daily functioning that are often observable,
allowing caregivers to serve as direct raters, QoL is defini-
tionally internal and subjective (Olatunji et al., 2007). When
caregivers assess their child’s QoL, they do so only as ‘proxy
raters’ (e.g., Telman et al., 2017), thereby potentially rely-
ing more directly on their child’s descriptions (Oztiirk et al.,
2018). On the other hand, functional impairment is gener-
ally assessed as a negative characteristic and may therefore
maximize the tendency to “fake good” (De Los Reyes et al.,
2015; Kendall & Chansky, 1991; Schniering & Lyneham,
2007) from anxious young people.

This is the first review to synthesize the findings from
studies that included outcome data on both functional
impairment and QoL from young people with anxiety disor-
ders and healthy control group comparisons. The quality of
the included studies was strong, thus supporting confidence
in the findings. The explicit focus on anxiety disorders in
line with current diagnostic frameworks allows meaningful
clinical conclusions to be drawn, but does mean that related
conditions including PTSD and OCD had to be excluded.

We acknowledge several limitations associated with this
review. The relatively small number of studies which include
healthy comparison conditions in the anxiety pediatric litera-
ture attests to the shortcomings of this field. Almost twice
as many studies (K=22) were excluded than included at
the full-text phase of this review because no healthy con-
trol group data were included. There is a current inher-
ent assumption that non-anxious (healthy) young people
have uniformly better levels of functioning across multiple
domains. Yet as aforementioned, there is a paucity of studies
that have empirically compared anxious against non-anx-
ious young people across multiple domains of functioning.
There is a potential confound in the recruitment of healthy
control groups in three studies, which specifically sought

@ Springer

‘confident’ or ‘friendly’ young people. Such criteria may
not represent the normative range of the broader non-clini-
cally anxious population, particularly in early teenage years,
where self-conscious feelings and emotions are heightened
(Rapee et al., 2023; Westenberg et al., 2007). The review
was restricted to papers published in the English language
in peer review journals. Hence, it is possible we may have
missed some existing research. Finally, studies that included
dimensional assessment of the relationship between anxiety
severity and impairment and/or QoL within anxious samples
were excluded due to the different conceptual focus of this
research. Again, this limited the number of suitable studies.

Notwithstanding these limitations, the findings from this
review accentuate the negative relationship between anxiety
disorders and overall life functioning in pediatric popula-
tions. At a clinical level, it is often the impact on function-
ing that motivates people to seek treatment for anxiety, and
reduced life impairment is often the primary outcome goal
for families (Creswell et al., 2021; Rapee et al., 2023). Given
this motivation from end-user stakeholders, it was slightly
disappointing to note in our review how few studies address
the relationship between impairment and QoL and anxiety
disorders, relative to the vast literature exploring presenting
symptomatology. The natural implications from this review
and our related review on the impact of treatment on life
impairment (Dickson et al., 2022) are that mental health
researchers need to begin routinely including measures of
impairment and QoL into both basic research and clinical
trials for pediatric anxiety. Particular advances are likely to
come from not only self-reported impairment, but also the
inclusion of objective measures (such as school attendance)
and independent raters (such as teachers or sports coaches).
Even greater value would come from longitudinal studies
that evaluate the cascading impact of specific impairments
on cognitive and social development. By extending the evi-
dence base on the many and varied ways in which anxi-
ety disorders can impact a child or adolescent’s life, treat-
ment and prevention programs can begin to be more finely
tailored.

Appendix A

See Table 2.
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Table 2 Search strategies for all databases

Ovid PsycINFO and Medline

(anxiety or anxiety disorder or anxiety diagnosis or generali#ed anxiety or GAD or separation anxiety or social* anxi* or social* fear* or
social* phobi* or selective mut* or elective mut* or phobic disorder or phobia or panic disorder or agoraphobi*).ti,ab. AND (Child* or
adolescen* or p?ediatric* or teen* or youth or young or school-aged).ti,ab. AND ((life adj2 impairment) or (life adj2 impact) or (life adjl
interfere*) or (daily adj2 functioning) or (global adjl functioning) or (general adj1 functioning) or (psychosocial* adj2 functioning) or (func-
tion* adjl impair*) or (real#life adj2 outcome) or (real#life adj2 impact) or (adaptive adj2 functioning) or Columbia impairment scale or
Children's Global Assessment Scale or Adolescent Life Interference Scale or Child Anxiety Impact Scale or Child Anxiety Life Interference
Scale or Sheehan Disability Scale).mp. AND (Quality of life or QoL or HRQOL or (life adj2 satisfaction) or (subjective adj2 well?being) or
PedsQL or QoL-ChYMH or PQ-LES-Q).mp

PubMed

(("anxiety"[Title/Abstract] OR "anxiety disorder"[Title/Abstract] OR "anxiety diagnosis"[Title/Abstract] OR "generalised anxiety"[Title/
Abstract] OR "separation anxiety"[Title/Abstract] OR "social anxi*"[Title/Abstract] OR "social fear"[Title/Abstract] OR "social
phobi*"[Title/Abstract] OR "selective mutism"[Title/Abstract] OR "elective mutism"[Title/Abstract] OR "phobic disorder"[Title/Abstract]
OR "phobia"[Title/Abstract] OR "panic disorder"[Title/Abstract] OR "agoraphobia"[Title/Abstract]) AND ("child*"[Title/Abstract] OR
"adolescen*"[Title/Abstract] OR "pediatric"[Title/Abstract] OR "paediatric"[Title/Abstract] OR "teen*"[Title/Abstract] OR "youth"[Title/
Abstract] OR "young"[Title/Abstract] OR "school-aged"[Title/Abstract])) AND ("quality of life" OR "qol" OR "hrqol" OR "life satisfaction"
OR "subjective well-being" OR "pedsql" OR "qol-chymh" OR "PQ-LES-Q" OR "life Impairment" OR "life impact" OR "life interference*"
OR "daily functioning" OR "global functioning" OR "general functioning" OR "functional impairment" OR "real-life outcome" OR "real-life
impact" OR "adaptive functioning" OR "Columbia impairment scale" OR "Children's Global Assessment Scale" OR "Child Anxiety Impact
Scale" OR "Sheehan Disability Scale")

Web of Science

anxiety or “anxiety disorder” or “anxiety diagnosis” or “generali?ed anxiety” or “separation anxiety” or “social* anxi*” or “social* fear” or
“social* phobi*” or “selective mutism” or “elective mutism” or “phobic disorder” or phobia or “panic disorder” or agoraphobia (Abstract)
AND child* or adolescen* or pediatric or paediatric or teen* or youth or young or “school-aged” (Abstract) AND "life Impairment" OR "life
impact" OR "life interfere*" OR "daily functioning" OR "global functioning" OR "general functioning" OR "functional impairment” OR
"real-life outcome" OR "real-life impact” OR "adaptive functioning” OR "Columbia impairment scale" OR "Children’s Global Assessment
Scale" OR "Adolescent Life Interference Scale” OR "Child Anxiety Impact Scale" OR "Child Anxiety Life Interference Scale" OR "Sheehan
Disability Scale" or "quality of life" OR qol OR hrqol OR "life satisfaction" OR subjective AND well-being OR pedsql OR qol-chymh OR
PQ-LES-Q

Appendix B

See Table 3.

Table 3 Sensitivity analysis: prioritizing child scale versions over caregiver scale versions

Comparison Prioritizing Caregiver Scale Versions

Prioritizing Child Scale Versions

Life Impairment

£=3.23,95% CI1=2.25,4.21,Z=6.46, p= <.001

£=3.05,95% CI1=2.06,4.05,Z=6.01, p= <.001
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