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Abstract

Objective: CBT and SSRIs are effective treatments for pediatric anxiety disorders. However, the
mechanisms of these treatments are unknown. Previous research indicated that somatic symptoms
are reduced following treatment, but it is unclear if their reductions are merely a consequence of
treatment gains. This study examined reductions in somatic symptoms as a potential mediator of
the relationship between treatment and anxiety outcomes.

Method: Participants were 488 anxious youth ages 7-17 (M=10.7), 50.4% male, 78.9%
Caucasian, enrolled in Child/Adolescent Anxiety Multimodal Study (CAMS), a large randomized
control trial comparing 12-week treatments of cognitive behavioral therapy (CBT), sertraline
(SRT), a combination of CBT and sertraline (COMB), and a pill placebo (PBO). Causal mediation
models were tested in R using data from baseline, 8-, and 12-week evaluations. Somatic symptoms
were assessed using the Panic/Somatic subscale from the Screen for Child Anxiety Related
Emotional Disorders (SCARED-P/C). Youth outcomes were assessed using the Pediatric Anxiety
Rating Scale (PARS) and Children’s Global Assessment Scale (CGAS).

Results: Reductions in somatic symptoms mediated improvement in anxiety symptoms and
global functioning for those in the sertraline-only condition based on parent report. Conditions
involving CBT and data based on child reported somatic symptoms did not show a mediation
effect.
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Conclusions: Findings indicate that reductions in somatic symptoms may be a mediator of
improvements for treatments including pharmacotherapy and not CBT. Although the overall
efficacy of sertraline and CBT for anxiety may be similar, the treatments appear to function via
different mechanisms.
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Anxiety disorders are among the most common psychiatric conditions in children and
adolescents (Costello, Egger, & Angold, 2004; \elting, Setzer, & Albano, 2002). The
multitude of anxiety’s negative effects on youth has been well established, with impairment
documented across academic, social, and familial domains of functioning (Hughes, Hedtke,
& Kendall, 2008; Mazzone et al., 2007; Muroff & Ross, 2011; Swan & Kendall, 2016). In
addition, anxiety disorders are related to physical well-being for many affected youth.
Models of anxiety emphasize the role of physiological arousal and catastrophic
interpretations of somatic symptoms in the development and maintenance of anxiety (Clark
& Watson, 1991; see Domschke, Stevens, Pfleiderer, & Gerlach, 2010 and Kerstner, et al.,
2015 for examples), and somatic symptoms are part of the diagnostic criteria of many
anxiety disorders. Among anxious youth, 50-95% report somatic complaints including
headaches, abdominal pain, shortness of breath, sweating, racing heart, fatigue, and other
symptoms (Crawley et al., 2014; Ginsburg, Riddle, & Davies, 2006; Hofflich, Hughes, &
Kendall, 2006). Somatic symptoms have been associated with a range of academic, social,
and intrapersonal difficulties (Campo, 2012) as well as with lower global functioning
(Crawley et al., 2014; Ginsburg et al., 2006; Hofflich et al., 2006; Storch et al., 2008).

In addition to being associated with greater impairment in anxious youth, somatic symptoms
are related to treatment outcomes. In one study, higher pre-treatment somatic symptoms
were associated with less anxiety improvement (Crawley et al., 2014) and reductions in
somatic symptoms have been associated with decreases in overall anxiety (Crawley et al.,
2014; Ginsburg et al., 2006). In a cognitive behavioral treatment (CBT) that targeted both
cognitive and somatic symptoms, Masia Warner and colleagues (2011) found that reductions
in somatic symptoms (as measured by the Children’s Somatization Inventory; Garber,
Walker, & Zeman, 1991) were positively related to reductions in anxiety symptoms. Thus, it
appears that when treatments are efficacious somatic symptoms decrease. It is unclear,
however, whether this change in somatic symptoms is a mediator (i.e. accounts for the
relationship between variables of interest) or simply a correlate of overall reductions in
anxiety. Somatic symptoms have not been found to moderate treatment response for anxiety
(Compton et al., 2014; Crawley et al., 2014).

Attention to the role of somatic symptoms in treatment is relatively new: in Chu and
Harrison’s (2007) meta-analysis of potential mediators of change, only three of the anxiety
studies reviewed reported specifically on physiological measures. Most studies measured
somatic symptoms alongside other anxiety outcomes so the temporal nature of the
relationship between somatic symptoms and anxiety treatment is unclear. This situation is of
note because hypothesized mechanisms of change must be measured before outcomes
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(Hayes, Laurenceau, Feldman, Strauss, & Cardaciotto, 2007). Although somatic symptoms
are theorized to be an important part of anxiety that can be treated (most CBT protocols
include psychoeducation about somatic symptoms and relaxation exercises to reduce
somatic symptoms), there is little data examining this issue.

A better understanding of treatment mediators—for both CBT and medication — could
facilitate improved efficacy and efficiency by increasing active ingredients, dropping
elements that do not contribute to change, and/or target treatments specifically to those who
may benefit more from specific elements (Kazdin, 2007). Research on mediators could
inform our understanding of mechanisms of change and refine interventions, leading to more
effective treatments (Silverman & Hinshaw, 2008). This should be an important goal in
pediatric anxiety given the challenges of significant numbers of non-responders to acute
treatment, and relapse rates post-intervention (Ginsburg et al., 2014).

Although CBT is the most-researched treatment for anxiety, little is known about how it
works. Numerous scholars have called for greater exploration into its mediators and
mechanisms of change (Chu & Harrison, 2007; Hudson, 2005; Kendall & Treadwell, 2007;
Seligman & Ollendick, 2011; Silverman, Pina, & Viswesvaran, 2008), but few studies have
examined mediators of CBT outcomes in anxious children and adolescents. For example,
studies have examined and found support for changes in anxious self-talk as a significant
mediator of reduced anxiety (Kendall et al., 2016; Kendall & Treadwell, 2007; Treadwell &
Kendall, 1996); other mediators include self-efficacy (e.g., Maric, Heyne, MacKinnon, van
Widenfelt, & Westenberg, 2013), coping (Kendall et al, 2016; Lau, Chan, Li, & Au, 2010),
therapeutic relationship (Cummings et al., 2013), and decreases in loneliness (Alfano et al.,
2009). Given CBT’s emphasis on changing cognitions and behaviors these findings are
important, but other mediators should be considered (Muris, Mayer, den Adel, Roos, & van
Wamelen, 2008).

According to the tripartite model, high physiological arousal (e.g. racing heart, dizziness,
shortness of breath, sweating) is a key component of anxiety (Clark & Watson, 1991). The
reciprocal activation of the sympathetic nervous system and deactivation of the
parasympathetic system influences heartrate, breathing, and other aspects of physiology
(Edgar, Keller, Heller, & Miller, 2007; Kreibig, 2010). Research suggests that anxious
individuals may be particularly sensitive to sensations of physiological arousal so that they
not only experience physiological arousal but interpret it as more threatening (Anderson &
Hope, 2009; Domschke et al., 2010; Eley, Stirling, Ehlers, Gregory, & Clark, 2004; Joiner et
al., 1999). Given the apparent relationships between somatic symptoms and treatment
outcomes, their conceptual role as part of the tripartite model of anxiety, and the fact that
these are targets of CBT, it seems reasonable to hypothesize that reductions in somatic
symptoms could mediate treatment response.

Similarly, research supports the efficacy of the selective serotonin reuptake inhibitors
((SSRIs); Rynn, Siqueland, & Rickels, 2001; Walkup et al., 2001, 2008) and mixed reuptake
inhibitors (March et al., 2007; Strawn, Welge, Wehry, Keeshin, & Rynn, 2015). As with
CBT, however, few mediators have been identified (Walkup et al., 2003). Current theories
suggest both SSRIs and CBT may exert their effects via changes in the functional activity of
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the brain’s fear networks (Strawn, Wehry, DelBello, Rynn, & Strakowski, 2012), but no
clinical linkages between neural mechanisms of change to reductions somatic symptoms
have been examined in anxious youth.

Although research has indicated that CBT and sertraline are similarly efficacious in overall
response rates for treating anxiety and a combination of the two is even more effective
(Walkup et al., 2008), little is known about how and why they work. Within the adult anxiety
treatment literature, research suggests that different treatments have disparate mechanisms of
action (Donegan & Dugas, 2012; Quidé, Witteveen, El-Hage, Veltman, & OIff, 2012), but
the nuances of these differences are still unknown. Some research suggests that medication
may act specifically via changes in fear circuitry activation (Strawn et al., 2012) — which in
turn presumably reduces individuals’ experience of arousal (e.g. heart beating quickly,
breathing quickly). Thus, medication may offer a relatively simple explanation for how
change takes place, in contrast to CBT’s multiple theorized reasons for its effectiveness
(e.g., cognitions and reductions in somatic symptoms, therapeutic alliance, etc.).

The current study’s research questions were twofold and examined: 1) whether reductions in
somatic symptoms mediated treatment outcomes among anxious youth and 2) if so, whether
the role of somatic symptoms in mediating treatment outcomes varied by treatment
condition. Based on the literature reviewed above, we hypothesized that reductions in
somatic symptoms would be a mediator in the pathway from baseline to end of treatment,
and that the role of somatic symptoms in mediating treatment outcomes and the indirect
effects would be strongest in the treatment conditions containing active medication.

Participants

Participants were the 488 children and adolescents 7-17 years old who participated in the
multi-site Child/Adolescent Anxiety Multimodal Study (CAMS). Inclusion criteria required
that all participants meet DSM-1V criteria for separation anxiety disorder (SAD),
generalized anxiety disorder (GAD), and/or social phobia (SoP). The age of participants was
selected to represent the broadest age range possible while relying on previously validated
measures. Participants were recruited across six different primarily urban study sites (New
York, NY; Philadelphia, PA; Baltimore, MD; Durham, SC; Los Angeles, CA, Pittsburgh,
PA) via advertisements and referrals to university-based clinics. Exclusionary criteria for the
study included 1) prior failed CBT trial or 2) failed selective serotonin reuptake inhibitor
(SSRI) trials for anxiety, as well as the presence of any comorbid mood, psychotic, or
pervasive developmental disorder. Detailed demographic and diagnostic information
regarding participants can be found in Compton et al. (2010), Kendall et al. (2010) and
Walkup et al. (2008).

Procedures

Enrollment in the study required a three-stage screening process including a preliminary
phone screen, a diagnostic evaluation and physical exam to ensure eligibility, and a final
baseline assessment to obtain pre-treatment ratings on all measures. IRB approval was

J Clin Child Adolesc Psychol. Author manuscript; available in PMC 2019 January 01.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Hale et al.

Measures

Page 5

obtained from each site, and participants and at least one parent provided written informed
consent prior to entering the study. Participants were compensated for time and travel
according to local IRB guidelines. Eligible participants were randomized into CBT (Coping
Cat), medication (sertraline; SRT), a combination of CBT and medication (COMB), and a
pill placebo. CAMS included 12 weeks of acute treatment, with data regarding somatic
symptoms gathered at baseline, mid-treatment (Weeks 4 and 8) and post-treatment (Week
12). Evaluations of outcomes were completed by independent evaluators (IEs) masked to
treatment assignment.

Content of treatment included a CBT protocol (the Coping Cat manual) or a fixed-flexible
dosing schedule for sertraline. The CBT treatment included 14 60-minute sessions, including
two possible parent sessions. Somatic symptoms were introduced in Session 3 and relaxation
skills in Session 5, followed by a multi-session focus on cognitive restructuring and
exposure. The fixed-flexible dosing schedule allowed dosing changes based on clinical
response and tolerability. Participants were initially prescribed 25 mg per day and doses
were increased by 25 mg based on response and side effects, with a maximum dose of 200
mg daily. Almost all participants in the SRT or COMB conditions received <50 mg of
sertraline before Week 4, with most reaching =100 mg after that time.

Treatment outcomes.—To parallel the CAMS primary outcomes paper, two treatment
outcomes were selected including:

Pediatric Anxiety Rating Scale (PARS; Research Units on Pediatric
Psychopharmacology (RUPP) Anxiety Study Group, 2002).: The PARS is a clinician-
administered measure of anxiety symptoms within the past week with a total score ranging
from 0-30. In CAMS, six items were summed reflecting anxiety severity, frequency,
distress, avoidance, and interference inside and outside the home over the previous week.
Items were rated on a scale of 0-5, with higher scores indicating greater severity and totals
>13 indicating clinically significant anxiety. Previously, the PARS demonstrated acceptable
internal consistency (a = 0.64), strong interrater reliability (r=.97), moderate retest
reliability (r=.55), and expected correlations with validity indicators (see Ginsburg, Keeton,
Drazdowski, & Riddle, 2011; Research Units on Pediatric Psychopharmacology Anxiety
Study Group, 2002). The PARS’ inter-rater reliability for anxiety severity in this sample was
high (r=.85) and intraclass correlation coefficients at baseline were .69.

Children’s Global Assessment Scale (CGAS; Shaffer et al., 1983).: The CGAS is a
measure of global functioning over the previous week. CGAS scores range from 1 to 100,
with scores >70 indicating superior functioning, scores <60 indicating a need for treatment,
and ratings <50 indicating moderate impairment. The CGAS has acceptable psychometric
properties, with previous studies finding interrater reliabilities of r= .73 —.85 (Green, Shirk,
Hanze, & Wanstrath, 1994; Lundh, Kowalski, Sundberg, Gumpert, & Landén, 2010).
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Potential mediator: Somatic symptoms.

Screen for Child Anxiety Related Emotional Disorders (SCARED-P/C; Birmaher et al.,
1997, 1999).: The SCARED is a 41-item measure completed by parent and child of the
child’s anxiety symptoms rated on a 3-point scale: 0 - Not True or Hardly Ever True, 1-
Somewhat True or Sometimes Trueand 2 - Very True or Often True. This study utilized the
13-item Panic/Somatic subscale which includes statements such as, “When | feel frightened,
it is hard to breathe,” “When | get frightened, I feel like passing out,” and “When | get
frightened, I feel like throwing up.” A score of 7 or higher on the Panic/Somatic subscale
indicates clinically significant anxiety and somatic symptoms. The SCARED has been used
widely in many settings and has strong psychometric properties (Hale, Raaijmakers, Muris,
& Meeus, 2005; Wren, Bridge, & Birmaher, 2004). In this sample the SCARED-P/C’s
panic/somatic subscale had Cronbach’s alphas of .84 and .87 for the child and parent reports
respectively. Pairwise correlations indicated that parent and child reports were positively
correlated (r=.45, p <01).

Statistical analysis

Analysis of variance (ANOVA) and 2 tests were used to detect any baseline differences
across randomized treatment groups as well as between completers and non-completers. To
answer the research questions, causal mediation models (Imai, Keele, & Tingley, 2010) were
used to determine if somatic symptoms at Week 8 mediated treatment effects on two
treatment outcomes: anxiety symptoms (PARS) and global functioning (CGAS), both at
Week 12 (Figure 1). The analytic approach utilized a quasi-Bayesian Monte Carlo
approximation to estimate direct, indirect and total effects, and provided their corresponding
95% CI and p-values (for details regarding mathematical theorems and proofs, as well as
estimation algorithms, see Imai et al. 2010). Week 8 was chosen as the mid-treatment
mediator time point because CBT and COMB participants did not have relaxation-focused
sessions until Week 5, and participants in the SRT and COMB conditions were still titrating
up to their full doses at Week 4 (the other potential mid-treatment time point). Using Week 8
as the mid-treatment point ensured that participants in all active treatment groups had time to
benefit from these interventions by engaging in CBT and/or receiving SRT dose adjustment.
The primary somatic symptom measure was the Panic/Somatic subscale of the SCARED-P
and the treatment outcome measures were the PARS for anxiety symptoms and CGAS for
global functioning. Hence completers were subjects with baseline and Week 8 SCARED-P,
and baseline and Week 12 PARS and CGAS. To explore the effect of differences between
parent and child somatic symptoms reporting on the above causal mediation models, the
SCARED-C Panic/Somatic subscale was used as a secondary mediator measure. The R
package mediation was used to conduct all causal mediation analyses (Tingley, Yamamoto,
Hirose, Keele, & Imai, 2014).

For each treatment outcome measure (PARS and CGAS), causal mediation analysis was
carried out in three steps and results from each step determined if the analysis should
continue to subsequent steps. First, analysis of covariance (ANCOVA) was used to test if
treatment conditions resulted in different outcomes (without adjusting for mediator). If there
was a significant treatment effect, then in step 2 another ANCOVA was used to test if
treatment conditions were associated with the mediator. Only after a treatment effect was
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detected on both outcome and mediator, a third ANCOVA was conducted in step 3. In this
ANCOVA, hoth baseline treatment conditions and mid-treatment mediator were included,
and three post-hoc contrast tests were used to determine whether the mediator was
significant for any/which of the three active conditions: SRT, CBT, COMB, compared with
placebo. All causal mediation models controlled for child demographics (gender, age and
race), baseline somatic symptoms (SCARED-P/C), anxiety symptoms (PARS), and/or global
functioning (CGAS).

Descriptive statistics

Previous publications have described demographics and treatment outcomes in detail for this
sample (Kendall et al., 2010; Walkup et al., 2008) as well as relationships between somatic
symptoms, demographic factors, and treatment outcomes (Crawley et al., 2014). The mean
age of participants was 10.7 years (SD = 2.8), with the majority (74.2%) 7-12 years old. The
sample was evenly distributed by gender (50.4% male, n = 246). The sample was primarily
White (78.9%; n = 385), with 9.0% Black (n = 44), 2.5% Asian (n = 12), 1.2% American
Indian (n = 6), 0.4% Native Hawaiian/Other Pacific Islander (n = 2), and 8.0% Other (n =
39). The sample was predominately non-Hispanic (87.9%), and 25.4% (n = 124) were
categorized as low socioeconomic status (i.e. a score of 3 or less on the Hollingshead Two-
Factor Scale).

Of the 524 children evaluated at baseline, 488 participants (93.1%) were randomized to
treatment and 440 of these (90.2%) completed the assessment at Week 12. The complete
CONSORT diagram detailing study recruitment, randomization, and retention has been
previously published in Walkup et al. (2008). The mean number of therapy sessions
completed out of 14 in the CBT group was 13.2 (SD = 2.0) and 12.6 (SD = 2.8) in the
COMB group. The mean dose of sertraline was 146.0 mg (SD = 60.8) per day for the SRT
group, and 133.7 mg (SD = 59.9) per day for the COMB group. For more information on
participants and procedures see Compton et al. (2010), Kendall et al. (2010), and Walkup et
al. (2008).

Table 1 presents the descriptive statistics for somatic symptoms for each treatment group and
time point. Notably, although there was some variation in the reduction of somatic symptom
levels reported over time across the treatment conditions, the means were below the cutoff
for clinically significant somatic symptoms. There were no significant treatment group
differences at baseline on any measure used in this study, nor were there any baseline
differences between completers and non-completers.

Mediation Analysis Results: PARS

To assess the potential role of somatic symptoms as a mediator in anxiety improvements
generally, we ran a causal mediation analysis using the PARS as a measure of anxiety
severity. The first ANCOVA found significant treatment effects on anxiety symptoms (F(3,
408) = 14.10, p <.001). Moreover, treatment affected mid-treatment somatic symptoms as
measured by the SCARED-P (F(3, 408) = 6.70, p <.001) in the second ANCOVA. This
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implied that mid-treatment somatic symptoms could be a mediator for at least one of the
three active interventions. Table 2a displays the estimated indirect (i.e. mediation), direct and
total effects on anxiety symptoms for the three post-hoc contrast tests in the third ANCOVA
along with 95% confidence interval (Cl) and p-values. The total effect column further
supported that SRT and/or CBT resulted in greater anxiety symptoms reduction compared
with placebo. The direct effect column suggested that there were significant treatment
effects on anxiety symptoms reduction after including mid-treatment somatic symptoms as
mediator in the causal pathway. Notably, however, the indirect effect results indicated that
mid-treatment somatic symptoms were only a statistically significant mediator for the SRT
intervention.

Replacing parent report mid-treatment somatic symptoms by child report from SCARED-C,
the ANCOVA in step 2 found that treatment condition was not associated with somatic
symptoms (F(3, 403) = 2.64, p=.05). This resulted in the termination of this exploratory
analysis.

Mediation Analysis Results: CGAS

To assess the potential role of somatic symptoms as a mediator in improvements in global
functioning, we ran a causal mediation analysis using the CGAS. The first ANCOVA found
significant treatment effects on the CGAS score (F(3, 408) = 11.52, p <001). The second
ANCOVA detected treatment effects on mid-treatment somatic symptoms based on the
SCARED-P (F(3, 408) = 6.67, p <.001). This implied that mid-treatment somatic symptoms
could be a mediator for at least one of the three active interventions. Table 2b displays the
estimated indirect, direct and total effects on global functioning score for the three post-hoc
contrast tests in the third ANCOVA along with 95% confidence interval (CI), and p-values.

The findings for the CGAS causal mediation analyses were consistent with the above PARS
causal mediation analysis. The total effect column provided additional evidence that SRT
and/or CBT resulted in greater improvement of global functioning compared with placebo.
The direct effect column supported that there were significant treatment effects on global
functioning improvement after including mid-treatment somatic symptoms as a mediator in
the causal pathway. As in the PARS mediation analysis, a significant indirect effect due to
mid-treatment somatic symptoms was only detected in the SRT intervention.

Replacing parent report mid-treatment somatic symptoms by child report from SCARED-C,
the ANCOVA in step 2 found that treatment condition was not associated with somatic
symptoms (F(3, 403) = 2.63, p=.05). This resulted in the termination of this exploratory
analysis.

Discussion

Although both CBT and SSRIs are effective treatments for pediatric anxiety disorders,
research regarding the active mechanisms of these treatments is limited and further research
on mediators of treatment is needed. This paper evaluated the mediating role of somatic
symptoms, a necessary step prior to considering it as a possible mechanism of change. The
study’s first hypothesis examined the extent to which changes to anxiety-related somatic
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symptoms contributed to anxiety improvements for at least one of the three active treatment
conditions. Analyses indicated that reductions in physical symptoms of anxiety (e.g.
autonomic arousal, cardiac symptoms) appeared to be a significant contributor to anxiety
reductions for both anxiety-specific symptoms and global functioning, based on parent
report. The second hypothesis examined to what extent reductions in somatic symptoms of
anxiety were responsible for improvements in anxiety following specific treatments.
Findings indicated that reductions in somatic symptoms (e.g., less tension, calmer heartbeat)
mediated the effects of sertraline but not CBT treatments for both anxiety-specific symptoms
and global functioning. As before, the effects were true only for the parent report.

The differences in mediation results across treatment conditions offer preliminary support
for the notion that although sertraline and CBT are similarly efficacious and their combined
treatment is most effective (Walkup et al., 2008), reductions in anxiety may indeed operate
via different mechanisms across treatments. This finding is consistent with some of the adult
literature on this topic (e.g., Quidé et al., 2012), and with previous analyses on the CAMS
dataset finding that treatment trajectories changed with the introduction of cognitive
restructuring and exposures but not relaxation (Peris et al., 2015).

Based on these results it appears that medication’s improvements are mediated through
physiological changes, such that the physiologic changes underlying reductions in
individuals’ physical symptoms of anxiety lead to improvements in overall anxiety burden.
As noted earlier, data from the adult and child literature suggests that anxiety is associated
with abnormal activation of brain fear networks partly regulating arousal (Strawn et al.,
2012) and perhaps these reductions in arousal are evident in the self-reported reductions of
somatic symptoms. It is intriguing to note that a indirect effect appeared in spite of the fact
that the youth in this sample did not score exceptionally high on the Panic/Somatic subscale
of the SCARED; all participants had clinically significant anxiety, but most did not have
clinically significant somatic symptoms.

In contrast to the SRT condition, we failed to find support for somatic symptoms as a
mediator of CBT gains. There are several potential explanations for this. One possibility is
that somatic symptom reductions are not a critical component to how CBT works, and that
the reductions in somatic symptom reductions found are occurring only as a consequence —
not a contributor to — improvements. Previous studies of mediators of CBT outcomes
(including in this sample) found that changes in anxious self-talk (Kendall et al., 2016;
Kendall & Treadwell, 2007; Lau et al., 2010; Treadwell & Kendall, 1996) and changes in
perceived coping (Kendall et al, 2016) were mediators of CBT treatment outcomes, so
perhaps it is simply that these cognitive elements are why CBT works, not the reductions to
somatic symptoms which occur.

Alternatively, our findings may have been influenced by the dosage and timing of sessions
focused on somatic symptoms in relation to our study assessments. As noted earlier, somatic
symptoms were the focus of Coping Cat sessions three and five, with later sessions having
the strongest emphasis on exposures. By Week 8 (our mid-treatment assessment point) we
had hoped that participants would have had time to implement their newly-learned
relaxation skills, but it is possible that the three weeks was insufficient. Thus, the low dose
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of relaxation (given of the timing of our assessments) may have weakened the effect of
changes in somatic symptoms. It should be noted that although the CAMS study did include
later assessments at Weeks 24 and 36 which would have allowed for a potentially higher
dose of relaxation to take effect, our ability to reliably detect group differences in this
dataset at those times was hampered by the fact that after Week 12 participants could engage
in alternative forms of treatment (e.g., CBT for those in the SRT condition, sertraline for
those in the initial CBT group, or either treatment to youth in the placebo group).

Another important finding from this study was that reduction in anxiety-related somatic
symptoms contributed to improvements in global functioning, at least within the sertraline-
only condition. This highlights both the burden of somatic symptoms (e.g., more missed
days of school, avoiding activities if they have an upset stomach or are experiencing other
somatic symptoms) and the opportunity of treatments to enhance functioning by reducing
these somatic symptoms. In this context, reducing somatic symptoms appeared to have a
ripple effect such that not only did the symptoms go down, but overall functioning was also
improved.

Importantly, the indirect effect found was only present based on parental reports. The
problem of discrepancies between reporters is common (see De Los Reyes, Alfano, &
Beidel, 2011 for a discussion) and has been previously documented in this sample (e.g., Wei
et al., 2014). Some studies found that youth report of anxiety was lower than that of their
parents (Comer & Kendall, 2004; Silverman et al., 1999), and others have found
inconsistencies between parent- and child-reported reductions from pre to post interventions
(e.g., Ginsburg, 2009). Unfortunately, it is impossible to know whether the parental or child
report of somatic symptoms was more accurate in this case. One possibility is that perhaps
given the relatively young age of participants parents were better assessors of the frequency
of somatic symptoms, and parents were able to notice the connection between panic/somatic
symptoms and child anxiety in ways that children were less likely to observe. Indeed,
previous research indicated that anxious youth were not always able to accurately perceive
their own somatic symptoms (e.g., Anderson & Hope, 2009) and other analyses within this
sample found that parental reports of anxiety were more highly correlated with IE reports
(Becker, Jensen-Doss, Kendall, Birmaher, & Ginsburg, 2016). Alternatively, it is possible
that the children were in fact more accurate reporters of somatic symptoms in this sample,
with parents making misattributions regarding somatic symptoms.

Limitations

This study has several limitations that must be considered when interpreting results. First,
there are no objective measures of somatic symptoms (e.g. autonomic arousal), so it is
impossible to determine the degree to which somatic symptoms actually changed or
remained stable. Although this is a common problem in treatment research on child and
adolescent anxiety (De Los Reyes & Aldao, 2015), the absence of objective measures is
problematic especially since the literature is clear that anxious individuals are not always
able to accurately report their physiological symptoms (e.g., Anderson & Hope, 2009).
Additionally, the lack of an anxiety sensitivity measure (e.g., Children’s Anxiety Sensitivity
Index; Silverman, Fleisig, Rabian, & Peterson, 1991) means that there was no way to control
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for the influence that this construct may have had on individuals’ perception of anxious
experiences. The lack of objective data on physiological reactivity and anxiety sensitivity,
while common in other studies of child and adolescent anxiety (see Silverman & Ollendick,
2005, and Villabg, Gere, Torgersen, March, & Kendall, 2012) is particularly problematic
because parents consistently reported their children as having more somatic symptoms than
the youths themselves in this sample. Because of the lack of concordance and inconsistency
in findings (indirect effect appearing in analyses using the parent but not child reports),
conclusions drawn must necessarily be tentative.

Other limitations have to do with additional aspects of measurement. We cannot determine
which symptoms specifically were driving the indirect effect since the SCARED-P/C Panic/
Somatic subscale was comprised of multiple items. Relatedly, it should be noted that the
SCARED-P/C has a strong emphasis on symptoms related to feeling tense and autonomic
factors (e.g., panic-like symptoms). Other physical symptoms of anxiety including sleep and
more gastrointestinal problems may also merit consideration as important factors that may
change (or be changed by) anxiety.

Final limitations have to do with the generalizability of findings. The majority of
participants were White, non-Hispanic, and only 25% were from a low SES background.
Although the sample size ensured that other groups had some representation, the findings
may not be applicable to those from lower SES and/or other ethnic or racial groups.
Additionally, this sample consisted of clinically anxious children who did not have clinically
significant somatic symptoms; thus the findings may not generalize to other populations
with much more complex physical symptoms.

Clinical Significance and Future Directions

The results of these analyses, while necessarily tentative, raise important clinical
implications and suggest avenues for future research. In terms of the clinical implications
regarding medication, understanding more about how sertraline works may be useful as
prescribers seek to engage those hesitant to begin a trial of the medication. Research has
shown that parents of anxious children are not always as open to medication as they are to
behavioral treatments (Brown, Deacon, Abramowitz, Dammann, & Whiteside, 2007;
Chavira, Stein, Bailey, & Stein, 2003). Although much remains to be learned about how and
why SSRIs function, the ability to provide some additional information about the
relationship between medication and somatic symptoms may be helpful to providers as they
seek to engage families in shared decision-making.

In terms of CBT, much remains to be learned and applied by practitioners. The lack of
indirect effect found in the CBT treatment condition may indicate a focus on somatic
symptoms is not as critical a component of CBT as previously thought. It may be possible to
streamline CBT protocols, reducing the number of sessions and/or allowing clinicians to
focus more attention on the elements known to be mediators of change (e.g., the cognitive
factors mentioned earlier). Alternatively, it may be that there are moderators of this
mediation effect such as different types of anxiety disorders, medical diagnoses, or levels of
somatic symptoms that would indicate a need for more (or less) focus on somatic symptoms
within CBT protocols. Several researchers have already begun designing CBT protocols
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with increased focus on somatic symptoms for youths who struggled significantly more with
physical symptoms, with positive results (Eisen & Silverman, 1998; Reigada, Fisher, Cutler,
& Masia Warner, 2008; Masia Warner et al., 2011). Similarly, Szigethy et al. (2007)
modified a CBT depression protocol for adolescents with inflammatory bowel disease which
focused on these somatic symptoms. More research could clarify whether factors of dosage
(i.e., amount of time spent focusing on relaxation and somatic symptoms) and/or participant
characteristics (e.g., diagnosis, level of pre-treatment somatic symptoms) impacts the need
to integrate somatic symptoms into treatment.

Finally, one need for future research is that additional studies should consider measuring
physiological data more objectively using one of many different methods available (Thomas,
Aldao, & De Los Reyes, 2012). The past reliance on self report and parent report is now
largely unnecssary given technological advances, and the ability to accurately measure
symptoms will no doubt help researchers draw accurate conclusions moving forward.

Conclusions

Although previous studies had showed that reductions in somatic symptoms coincided with
reductions in anxiety (Crawley et al., 2014; Ginsburg et al., 2006; Masia Warner et al.,
2011), the current analyses utilized statistical techniques and CAMS’ longitudinal design to
analyze causal pathways from pre- to post treatment via mid-treatment somatic symptoms.
Results indicated that reductions in anxiety-related somatic symptoms mediated treatment
response on measures of both anxiety specifically and global functioning more broadly in
sertraline-only treatment condition. Thus, although the overall efficacy of sertraline and
CBT for anxiety may be similar, the treatments appear to function via different mediators.
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Somatic Symptoms
at Week 8

Treatment Treatment outcome
Condition at Week 12

Figure 1: Diagram of Causal Mediation Models
Note. Four treatment conditions include medication (SRT), cognitive behavioral therapy

(CBT), combination of CBT and medication (COMB), and placebo. Somatic symptoms
reported by parent and child using the SCARED Panic/Somatic subscale. Two treatment
outcomes (one for each model): anxiety symptoms (PARS) and global functioning (CGAS)
rated by independent evaluator. Both models controlled for child demographics, baseline
somatic symptoms and anxiety symptoms/global functioning.
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Table 1
SCARED-P/C Panic/Somatic Means and Standard Deviations

Treatment Reporter Baseline Week 8 Week 12
Condition P Mean (SD) Mean (SD) Mean (SD)
SRT Parent 430 (4.46) 152(2.33) 1.01(1.91)
Child 4.09(4.93) 1.63(2.84) 1.61(2.84)
BT Parent  4.97(4.75) 2.88(3.25) 1.71(2.94)
Child 424 (4.37) 259(3.09) 1.92(2.91)
Parent 4.34 (4.46) 2.17(3.13) 1.01(1.97)
COMB
Child 4.36(4.85) 2.33(359) 1.62(3.04)
Parent 4.47 (473) 2.95(3.83) 2.30(3.49)
PBO

Child  438(4.92) 295(4.60) 255 (4.24)

Note: SCARED-P/C = Screen for Child Anxiety and Related Disorders — Parent or Child report, Panic/Somatic subscale. SRT = sertraline, CBT =
cognitive behavioral therapy, COMB = combined sertraline/CBT, and PBO = placebo.
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Table 2

Primary Causal Mediation Models Effects by Outcome with SCARED-P Panic/Somatic Subscale Score as
Mediator

A. Effects on Anxiety Symptoms (PARS)

Active treatment arm Estimated (95% CI) effect [p-value]
(placebo as reference) . .
Indirect Direct Total
SRT -0.69 (-1.32,-0.15) -2.04 (-3.89,-0.32) -2.73(-4.51,-0.91)
=, =. =. ]
CBT -0.004 (-0.53,0.47) -1.90(-3.63,-0.18) -1.90 (-3.62, -0.07)
[p=.99] [p=.03] [p=.04]
COMB -0.40(-0.93,0.13)  -5.33(-7.09, -3.53) -5.73 (-7.53, -3.89)
[p=.13] [p<.001] [p<.001]

B. Effects on Global Functioning (CGAS)

Active treatment arm Estimated (95% Cl) effect [p-value]
(placebo as reference) . .
Indirect Direct Total
SRT 1.09 (0.25, 2.14) 4.18 (1.13, 7.53) 5.27 (2.18, 8.66)
[p=.01] [p=.01] [p<.001]
CBT 0.06 (-0.71, 0.84) 4.01(0.91,7.17) 4.07 (1.00, 7.15)
[p=.90] [p=.02] [p=.02]
COMB 0.59 (-0.17, 1.49) 8.67 (5.58, 11.88) 9.26 (6.06, 12.70)
[p=.12] [p<.001] [p<.001]

Note: All effects based on data from parent reported somatic symptoms using the SCARED-P Panic/Somatic subscale.

1duosnuey Joyiny

1duosnuen Joyiny

J Clin Child Adolesc Psychol. Author manuscript; available in PMC 2019 January 01.



	Abstract
	Methods
	Participants
	Procedures
	Measures
	Treatment outcomes.
	Pediatric Anxiety Rating Scale (PARS; Research Units on Pediatric Psychopharmacology (RUPP) Anxiety Study Group, 2002).
	Children’s Global Assessment Scale (CGAS; Shaffer et al., 1983).

	Potential mediator: Somatic symptoms.
	Screen for Child Anxiety Related Emotional Disorders (SCARED-P/C; Birmaher et al., 1997, 1999).


	Statistical analysis

	Results
	Descriptive statistics
	Mediation Analysis Results: PARS
	Mediation Analysis Results: CGAS

	Discussion
	Limitations
	Clinical Significance and Future Directions

	Conclusions
	References
	Figure 1:
	Table 1
	Table 2

