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Abstract

Background Cognitive-Behavior Therapy (CBT) is the validated non-pharmacological treatment for chronic pain in
pediatric patients. While some suggested CBT were comparable to the usual care in reducing children’s functional
abdominal pain. This meta-analysis was designed to systematically review the literature for RCTs that investigated the
efficacy of CBT in children with functional abdominal pain (FAP).

Methods PubMed, Embase, and the Cochrane library were searched for papers published up to October 2022.
Studies applying different CBT delivery methods (in-person, web-based, phone-based) were included in this meta-
analysis to evaluate the comprehensive effectiveness of CBT compared with usual care. Weighted and standardized
mean difference with the 95% confidence intervals were used for the synthesis of the results. Primary outcome was
the decrease of functional disability inventory (FDI) and the secondary outcomes were the decrease of severity in pain
intensity, depression, anxiety, gastrointestinal symptoms, and improvement in physical quality of life (QoL).

Results A total of 10 RCTs with 1187 children were included in the final analysis. The results showed that CBT resulted
in better effect in reducing functional disability inventory (SMD=-2.282, 95%Cl: -4.537 to -0.027, P=0.047), pain
intensity (SMD=-0.594, 95%Cl: -1.147 to -0.040, P=0.036), and improving QoL (SMD=14.097, 95%Cl: 0.901 to 27.292,
P=0.036) compared with the control groups. Comparable effects were observed in the severity of depression (SMD=-
0493, 95%Cl: -1.594 to 0.608, P=0.380), anxiety (SMD=-0.062, 95%Cl: -0.640 to 0.517, P=0.835), and gastrointestinal
symptoms (SMD=-1.096 95%Cl: -2.243 to 0.050, P=0.061) between CBT and usual treatment.

Conclusions We observed the differences in post-treatment FAP and pain intensity for children receiving
CBT compared with children receiving treatment as usual. CBT in the setting of FAP demonstrates promising
developments and highlights the need for future research.
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Background

Functional abdominal pain (FAP) is a highly prevalent
gastro-intestinal disorder which can lead to significant
impairments of functioning among children, affecting
14% of youth worldwide [1, 2]. The abdominal symptoms
of pediatric FAP can be persistent and remain into adult-
hood, and are not attributed to other medical conditions
[3, 4]. Specifically, youth with FAP often experience long-
term pain-related distress [5] and functional impairment,
even after extensive healthcare utilization [6]. Despite
that recent advancements in the understanding of FAP in
children are reflected in the evolution of diagnostic crite-
ria, limited treatments such as dietary and pharmacologi-
cal interventions [7, 8] have demonstrated comparable
effect over placebo. There are some evidence [9-12] sug-
gesting cognitive behavioral therapy (CBT), which typi-
cally focusing on cognitive restructuring of maladaptive
thoughts, exposure exercise, and relaxation, can decrease
pain, disability, and increase quality of life. More studies
are currently mounting to clarify which treatment com-
ponents of CBT are effective, and, through which mecha-
nisms to effectively benefit which type of patients.

To date, CBT [13] is deemed as the a well-validated
non-pharmacological treatment for chronic pain in
clinical use, demonstrating significant effect in the treat-
ment of chronic and recurrent pain, such as headaches,
gastro-intestinal, musculoskeletal and disease related
pain. One of the primary goals of CBT is to identify and
correct cognitive distortions and maladaptive behavior,
which may involve patient and parental beliefs about
the child’s illness and factors such as activity restriction,
school attendance and social involvement [14]. Despite
a given number of recent randomized controlled tri-
als (RCTs) have published to investigate the connection
between children’s functional abdominal pain and CBT,
still, inconsistent results were noted across studies. Some
claimed CBT can be significantly effective in reducing
children’s functional abdominal pain, increasing child
coping skill, showing improvements in anxiety symp-
toms, as well as improving the quality of life compared
to the usual care [10, 15, 16]. While some [17, 18] sug-
gested CBT were comparable to the usual care. Given the
increasingly recognition of psychological factors, includ-
ing anxiety and depression, as well as stress conditions
and quality of life in the contribution of FAP in children
[19], this meta-analysis was aims to systematically review
the literature for RCTs that explored the efficacy of CBT
in addressing not only the physical symptoms of FAP but
also in mitigating the associated psychological distress
such as depression, anxiety, and quality of life, which inti-
mately linked with the manifestation and severity of FAP
and influenced the overall well-being and daily function-
ing of affected children.
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Methods

Ethical statement

We developed the framework of the current systematic
review and meta-analysis according to the recommenda-
tions issued by Cochrane Collaboration for the purpose
of ensuring the methodological quality because we did
not register formal protocol [20]. We did not impose eth-
ical approval and patients’ informed consent because all
essential data in the current systematic review and meta-
analysis was extracted from published studies.

Literature search

This meta-analysis was conducted according to the Pre-
ferred Reporting Items for Systematic Reviews and Meta-
Analyses (PRISMA) guidelines [21]. The relevant articles
were searched using the PICOS principle [22], followed
by screening on the basis of inclusion and exclusion cri-
teria. PubMed, Embase, and the Cochrane library were
searched for available papers published up to October
2022, using the MeSH terms ‘Cognitive Behavioral Ther-
apy, ‘Child; ‘Pediatrics, Adolescent;, and ‘Abdominal Pain;,
as well as relevant key words.

The eligibility criteria were: (1) population: children
who were diagnosed with FAP according to established
gastroenterologist-determined criteria; (2) interventions:
CBT with or without clinical standard treatments; (3)
control: standard treatments (including medical treat-
ment or education); (4) study type: RCTs; and (5) lan-
guage limited to English.

Data extraction

Two experienced investigators (Xiaolan Huang and Fei
Wang) independently assessed the studies using the
inclusion/exclusion criteria. The data were extracted by
the two investigators independently, using a pre-spec-
ified protocol. The characteristics of each study, includ-
ing authors, year of publication, country of origin, study
design, disease type, and sample size, were compiled.
The treatment parameters included the type of interven-
tion, detailed description of the CBT, and the duration
of CBT. Other parameters included the assessment tools
for the outcomes, and the follow-up visits of the assess-
ment. The primary outcome were the measurements of
abdominal functional pain, defined by the functional dis-
ability inventory (FDI) [23]. FDI is a 15-item measure of
difficulty in performing activities, which has been proven
valid for youth with functional abdominal pain [24]. Pain
intensity and severity was defined by a combination of
the Visual Analog Scale (VAS), Faces Pain Scale-Revised
(FPSR), Abdominal Pain Index (API), and the Numeri-
cal Rating Scale (NRS). The assessments of depression
and anxiety was defined by a combination of the Chil-
dren’s Depression Inventory (CDI), Bath Adolescent Pain
Questionnaire (BAPQ), and Revised Child Anxiety and
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Depression Scale (RCADS). The severity of gastrointesti-
nal symptom was assessed by the Children Somatization
Inventory (CSI). The quality of life was defined by Pediat-
ric Quality of Life Inventory (PedsQL).

Quality of the evidence

The level of evidence of all included studies were assessed
independently by two authors using the RoB-2 criteria
[25]. The included randomized controlled studies were
assessed respectively in five domains regarding the (1)
Bias arising from the randomization process; (2) bias due
to deviations from intended interventions; (3) bias due
to missing outcome data; (4) bias in measurement of the
outcome; and (5) bias in selection of the reported result.
Finally, an overall evaluation was concluded per study
based on the assessments of each individual aspect. Dis-
crepancies in the assessment were resolved through dis-
cussion until a consensus was reached. (Additional file 1)

Data synthesis

The measurements for the pain intensity/severity and
the depression/anxiety varied among the studies. The
standardized mean difference (SMD) was used in the
analysis to avoid bias per the Cochrane Handbook sug-
gested. If a trial compared different types of CBT with
the control group, then the children in the control group
were equally divided between treatment groups to pre-
vent control participants from being counted more than
once. Each set of data was entered as a separate trial.
The parameters were extracted during the last follow-up
period reported. For studies that did not present their
results as meanststandard deviations, the results were
estimated based on the reported parameters (median,
standard error, IQR or 95%CI) [26], which was also
advised in the Cochrane Handbook [20].

Statistical analysis

STATA SE 14.0 (StataCorp, College Station, Texas, USA)
was used for all analyses. The effects and corresponding
95% confidence intervals (Cls) were used to compare the
outcomes. The heterogeneity across the included studies
was calculated using the I? and Q statistic. Random-effect
model was applied to investigate the effect of CBT on the
post-treatment measurements, as we realized the RCTs
included in our meta-analysis applied different strate-
gies performing the cognitive-behavior training and used
different tools in assessing the outcomes, which can lead
to great heterogeneity in terms of the intended interven-
tion and measurements of outcomes. We didn’t assess the
potential publication bias by funnel plots and Egger’s test,
because the number of studies included in every meta-
analysis were small, in which case the funnel plots and
Egger’s test could yield misleading results and were not
recommended [20, 27].
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Results

Selection of the studies

The literature searched retrieved 464 records (Fig. 1).
After removing the duplicates, 351 records were
screened, and 217 were excluded. Among the exclude
articles, 27 were conference abstract, 164 were reviews,
23 were note/report/letter, and three articles were not
published in English. Among the remaining 134 full-text
articles assessed for eligibility, 244 were excluded because
of study aim (n=32), population (n=25), study type
(n=37), intervention (#=19), outcome (n=4), and meta-
analysis (n=7).

Therefore, 10 studies (11 datasets) were included in
this meta-analysis (Table 1) [10, 15-18, 28—32]. Those 10
studies included 1187 children. Patient age varied from 5
to 17 years. The type of delivery of intervention included
in-person access, web-based, and phone-based. CBT
protocols vary among studies (Table 2), as well as the
measured outcomes (Table 3).

Quality of all included studies

Among the 10 randomized controlled trials, the overall
risk of bias was low in 8 studies [10, 16, 17, 28—30]. Some
concerns were raised in the assessment for bias arising
from the randomization process in one study [15], and
bias due to deviations from intended interventions in
three studies [15, 17, 31]. And one study might be biased
due to missing outcome data [31]. All 10 studies were
graded as low risk of bias regarding the terms of selection
of the reported result and the measurement of outcomes.

Effect of CBT on FDI

Three studies (4 datasets) could [10, 28, 29] be included
for the meta-analysis of CBT on FDI. The results showed
that CBT resulted in better improvement in FDI com-
pared with the control groups (SMD=-2.282, 95%CI:
-4.537 to -0.027, P=0.047; 1*=83.8%, <0.001,
Fig. 2).

Pheterogeneity

Effect of CBT on Pain intensity

Eight studies (nine datasets) [10, 16—18, 28-30, 32] were
included for the meta-analysis of CBT on pain intensity.
The results showed that CBT resulted in a significant
effect on ameliorating pain intensity compared with the
control groups (SMD=-0.594, 95%CI: -1.147 to -0.040,
P=0.036; 1"=92.6%, Ppeterogencity<0-001, Fig. 3).

Effect of CBT on children’s depression and anxiety

Three studies [10, 16, 30] examining the effect of CBT
applied on the severity of children’s depression showed
no significant difference compared to usual treat-
ment (SMD=-0.493, 95%CI: -1.594 to 0.608, P=0.380;
1>=38.3%, Peterogeneiy=0-198). And two studies [28, 30]
examining the effect of CBT applied on the severity of
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Table 2 Description of the cognitive and behavior intervention

Author Description of the cognitive and behavior intervention
Cunningham,  Teach evidence-based cognitive behavioral strategies to cope with pain and anxiety, given that anxiety commonly co-occurs in this
2022 population and is predictive of poor outcome.

Duarte, 2006

Grob, 2013
Levy, 2010

Levy, 2017

Morris, 2021
Palermo, 2009

Palermo, 2016

Robins, 2005

Van der veek,

Modify inadequate responses of the child reacting to pain crises and the response of others, minimizing poorly adaptive and
maximizing well-adapted behaviors toward pain; Physical exercise-walks, swimming, cycling, running around the block or the
home, shadow boxing. Relaxation-breathing exercises and muscle relaxation with the objective of minimizing sympathetic nervous
system activity during pain crises. Thought-stopping-with the objective of reducing anxiety. Distraction and attention-to-distract the
patient when pain starts, redirecting their attention far from the pain and thus attenuating the neuronal impulses invoked by pain.
Imagination-to encourage the child to think of pleasant or exciting situations when confronted with pain.

Imparting knowledge and teaching coping strategies, relaxation technique training, identification and change of negative pain-
related thoughts and attention bias, techniques for increasing self-esteem.

Relaxation training, responses to illness and wellness behaviors,

and cognitive restructuring to address and alter dysfunctional cognitions regarding symptoms and their implications for functioning.
Teaching parents to differentially attend to and reinforce wellness behaviors (those behaviors incompatible with illness and dis-
ability) while decreasing attention and reinforcement of iliness behaviors related to abdominal pain; to use more adaptive cogni-
tive coping strategies including reducing catastrophizing cognitions and threat appraisals regarding FAP; and to model healthy
responses to somatic symptoms.

recognizing stress in their child, using operant strategies to change child behavior, modeling of adaptive coping behaviors, sleep
hygiene, and parent-child communication.

education about chronic pain, recognizing stress and negative emotions, deep breathing and relaxation, distraction, cognitive skills,
sleep hygiene and lifestyle, staying active, and relapse prevention

education about chronic pain, recognizing stress and negative emotions, deep breathing and relaxation, implementing coping skills
at school, cognitive skills (e.g., reducing negative thoughts), sleep hygiene and lifestyle, staying active (e.g., activity pacing, pleasant
activity scheduling), and relapse prevention.

Develop understanding of child’s pain; Increase repertoire of pain management techniques; Increase understanding of connection
between stress and pain perception; Increase repertoire of pain management techniques; Encourage child to “take control” of ab-
dominal pain; Increase child’s awareness of positive and negative self-talk and impact on pain; Increase “partnership” between child
and parent in active management of pain; Reinforce gains and prepare for continued coping.

Relaxation training; Cognitive therapy; Behavior therapy directed at behavior child; Behavior therapy directed at behavior of parents.

2013

Warner, 2011
situations.

Applying relaxation, cognitive restructuring and exposure exercises to target fears related to physical pain and anxiety-inducing

Table 3 Assessment tools for the outcome measurements

Measurement

Study

Pain related inventory
FDI: functional disability inventory

VAS: visual analog scale

NRS: numerical rating scale

API: abdominal pain index

Self-reported pain scale

KINDL-R

FPSR: face pain scale-revised

PRI: Pain response inventory

CALL: Child Activity Limitations Interview
Depression/anxiety

CDI: Children’s depression inventory

SCARED: Screen for child anxiety related disorders
RCADS: Revised child anxiety and depression scale
BAPQ: Bath Adolescent Pain Questionnaire
Gastrointestinal symptoms

CSl: child somatization inventory

Quality of life
PedsQL: Pediatric quality of life inventory,
KIDSCREEN-27

Pain-related disability

Pain intensity

Pain intensity

Pain severity

Pain severity
Pain-related impairment
Pain intensity

Pain coping skill
Activity limitations

Depression

Anxiety

Anxiety and depression
Anxiety and depression

Gastrointestinal symptom
severity

Quiality of life
Quality of life

Cunningham, 2022; Levy, 2010; Levy, 2017; Robins, 2005; Van
der veek, 2013

Cunningham, 2022; Duarte, 2006; Grob, 2013

Palermo, 2009; Palermo, 2016

Cunningham, 2022; Levy, 2017; Robins, 2005; Van der veek, 2013
Warner 2011

Grob, 2013

Levy, 2010

Levy, 2010; Levy, 2017

Palermo, 2009; Palermo, 2016

Cunningham, 2022; Levy, 2010
Cunningham, 2022

Palermo, 2009; Van der veek, 2013
Palermo, 2016

Levy, 2010; Levy, 2017; Robins, 2005; Van der veek, 2013; Warner
2011

Grob, 2013; Levy, 2017
Van der veek, 2013
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Effect %

Study (95% Cl) Weight

|

Cunningham, 2022 -+ E -4.26 (-8.26, -0.26) 16.17

Levy, 2010 E - -0.11 (-0.38, 0.16) 32.73

Levy, 2017a + -2.70 (-4.76, -0.64) 25.82

Levy, 2017b —o—i— -3.40 (-5.56, -1.24) 25.29

Overall, DL (I* = 83.8%, p = 0.000) <> -2.28 (-4.54, -0.03) 100.00

T T
-10 0 10

Cognitive-Behavior treatment

Control

Fig. 2 Forest plot of functional disability inventory: Cognitive-Behavior treatment vs. Control

children’s anxiety also showed no significant difference
compared to usual treatmen (SMD=-0.062, 95%CI: -0.640
t0 0.517, P=0.835; I*=0%, Ppeterogencity=0-334; Fig. 4).
Effect of CBT on gastrointestinal symptoms

Three studies (four datasets) [10, 29, 32] were included
for the meta-analysis of CBT on gastrointestinal symp-
toms. The results showed that CBT resulted in a com-
parable effect compared with the control groups
(SMD=-1.096 95%CI: -2.243 to 0.050, P=0.061; I*=85.4%,
Pheterogeneity<0'001’ Fig' 53)'

Effect of CBT on quality of life

Two studies (three datasets) [17, 29] reported the post-
treatment differences between CBT and control in the
quality of life regarding the physical and psychologi-
cal terms. The results showed a significant differences
in child physical quality of life from the comparation of
CBT and control (SMD=14.097, 95%CI: 0.901 to 27.292,
P=0.036; I°=95.2%, Ppeterogencity<0-001), while no signifi-
cant difference was found in child psychological qual-
ity of life between children in CBT group and control

group (SMD=7.912, 95%CI: -0.338 to 16.163, P=0.060;
1>=90.3%, Pheterogeneity<0-001, Fig. 5b).

Sensitivity analysis

The results of sensitivity analysis conducted by omitting
one study at a time were similar in the combined results
of FAP, pain intensity, and gastrointestinal symptoms,
without great fluctuation, suggesting that the pooled
SWDs were relatively stable (Additional file 2—4).

Discussion
This study was designed to systematically review the lit-
erature for RCTs that investigated the efficacy of CBT in
children with FAP. We used data from 10 randomized
controlled trials including 1187 children aged 5-17 with
FAP. We observed differences in post-treatment FAP and
pain intensity for children receiving CBT compared with
children receiving treatment as usual. CBT may be con-
sidered as validated non-pharmacological treatment for
chronic functional abdominal pain in pediatric patients.
A previous meta-analysis investigating the effective-
ness of CBT in the treatment of chronic pain in children
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Effect %
Study (95% ClI) Weight
Cunningham, 2022 —0:— -0.67 (-1.47,0.13) 10.83
Grob, 2013 =] i -1.47 (-1.96, -0.98) 12.65
Levy, 2010 ——O—E— -1.04 (-1.92, -0.16) 10.35
Levy, 2017a i -J- -0.10 (-0.35, 0.15) 13.63
Levy, 2017b E-J- -0.10 (-0.39, 0.19) 13.50
Palermo, 2009 i T 0.28 (-0.29, 0.85) 12.23
Palermo, 2016 E -+ 0.30 (0.06, 0.54) 13.69
Van der veek, 2013 i > 1.00 (-5.08, 7.08) 0.78
Warner, 2011 —— E -2.30 (-2.85, -1.75) 12.34
Overall, DL (I2 =92.6%, p = 0.000) @ -0.59 (-1.15, -0.04) 100.00

T T

-5 0 5

Cognitive-Behavior treatment

Fig. 3 Forest plot of pain intensity: Cognitive-Behavior treatment vs. Control

also showed similar results [33]. Despite only 5 RCTs
were included in this previous meta-analysis, the authors
concluded that CBT may be effective in reducing child
reported pain symptomology. Compared to our meta-
analysis, aside from the extreme distinction regarding
the number of RCTs and patients involved, one major
difference is that they failed to synthesis the quantita-
tive results from the included studies due to the lack
of data from posted results. Luckily in our analysis, as
more researchers investigating the effect of CBT among
children with FAP, we were able to collect more data
into our analysis. Moreover, as emerging evidence sup-
port the positive efficacy of CBT in pain control [12], we
sought to assess multiple, relevant outcome domains that
are related to the CBT including physical functioning
(activity limitations), emotional functioning (anxiety or
depressive symptoms), and the quality of life.

The presence of anxiety in conjunction with FAP is
quite common [34-37]. Evidence has suggested that
anxiety is associated with increased pain and disability
[38]. When investigating severity of depression and anxi-
ety of patients, we observed that the CBT seemed to be

Control

comparable in reducing the symptoms of depression and
anxiety symptoms compared to the usual treatment, and
the results from individual studies were extensively con-
sistent. One possible theory for this result is that CBT for
pain management does not always directly target anxi-
ety. Thus, the CBT intervention, which targets pain and
anxiety when appropriate, has the potential to substan-
tially improve patient outcomes. Based on the study find-
ings, it may be feasible for patients with FAP to receive
direct relaxation training, coping skills training, and psy-
choeducation for pain management as part of standard
medical treatment. In terms of the quality of life, though
only two studies were included for this analysis, CBT
seems to have better effect in improving children’s physi-
cal and psychological quality of life compared to usual
treatment. Similar to our results, previous research sug-
gested a causal link between pain and quality of life and
encouraged intervention targeting the children’s cogni-
tive coping strategies, problem solving, and positive self-
statements as they found that pain can be mediated by
psychosocial behavior [39].
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Fig. 5 (a) Forest plot of gastrointestinal symptoms: Cognitive-Behavior treatment vs. Control. (b) Forest plot of Quality of life: Cognitive-Behavior treat-

ment vs. Control

FAP in children has been defined variably across differ-
ent diagnostic criteria, reflecting an evolving understand-
ing of this condition. The Apley’s criteria [40], one of the
earliest, conceptualized FAP as recurrent abdominal pain

for at least three months, without physical cause, in chil-
dren aged 4-16 years. Subsequently, the Rome criteria
provided more structured definitions. Rome II criteria
(1999) emphasized symptom duration and frequency,
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while Rome III (2006) and Rome IV (2016) offered
more detailed classifications, including subcategories
like Functional Abdominal Pain Syndrome and Irritable
Bowel Syndrome [41, 42]. This nuanced categorization
underscores the importance of recognizing alarm signs
indicative of organic abnormalities and acknowledges
the complex interplay of psychosocial, genetic, and envi-
ronmental factors through the gut-brain axis in FAP. It
is crucial to acknowledge the broad span of publication
years of the included studies, which has led to the incor-
poration of data on FAP in children diagnosed under
varying criteria. This temporal diversity encompasses
significant shifts in diagnostic approaches, from the ear-
lier Apley’s criteria to the more recent and detailed Rome
II, 111, and IV criteria. Such evolution in diagnostic stan-
dards reflects a deepening understanding of FAP, but also
introduces heterogeneity in our analysis. This variance in
diagnostic criteria over time could potentially impact the
comparability of study outcomes and interpretations of
the efficacy of CBT for FAP. For instance, studies based
on earlier criteria might have included children with a
wider range of symptoms, possibly diluting the perceived
effectiveness of CBT in more narrowly defined FAP sub-
types as per later criteria. Additionally, the evolving
understanding of the role of psychological factors in FAP,
such as anxiety and depression, and their impact on treat-
ment outcomes, further complicates direct comparisons
across studies [19]. Furthermore, with the broadening
understanding of FAP, especially regarding the gut-brain
axis and psychosocial contributors, different treatment
strategies combined with CBT were comprehensively
evolved to target not just the physical symptoms but also
the psychological aspects, which might introduce bias
for evaluating the efficacy of CBT in our analysis. There-
fore, while our meta-analysis provides valuable insights
into the effectiveness of CBT for FAP in children, these
findings should be interpreted considering the hetero-
geneity of the diagnostic criteria and detailed treatment
strategies used across the included studies. This diver-
sity underscores the need for cautious interpretation and
suggests a potential avenue for future research to explore
the efficacy of CBT within the context of more uniformly
defined FAP subtypes.

The conclusions of the present meta-analysis must
be considered along with its limitations. The outcome
measurement scales and the protocol of the cognitive-
behavior treatment varies among the RCTs. This bias
was attenuated with the use of SMD and random-effects
modeling, but potential bias may still influence the
results. Second, different interventions (with or without
usual care) were combined together for analysis, which
might introduce bias or dilute the observations. Third,
the patients in the different RCTs were treated with dif-
ferent number of sessions and time log, and the effects
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of CBT were assessed at different times following treat-
ment. Nevertheless, the sensitivity analysis showed a
robust effect of CBT in children with FAP. Fourth, some
studies did not report or not appropriately report the
mean differences and standard deviation from base-
line to follow-up visits, therefor, in order to analyze the
results, we had to exclude those studies from the quan-
titative analyses. Despite we tried our best to estimate
some of the parameters based on what was given in the
original articles, which was per suggested according to
the Cochrane Handbook, but this could still introduce
bias. Finally, we failed to conducted subgroup analyses
to compare the difference between in-person training
with web-based training, which in our hypothesize might
introduce potentially distinctive differences in terms
of the outcomes, as we hypothesize that the web-based
training overlooked the interactivity, personalization, and
communication possible with the patients, and instead
relied heavily on web-based or telephone multimedia-
formatted interaction with a therapist, thus limiting the
potential dissemination of the intervention. Researchers
are encouraged to design future trials that applying dif-
ferent type of CBT and to incorporate standard outcome
measures. Additional research remains to be completed
for CBT in children with FAP. Furthermore, it is possible
that the degree of caregiver involvement required may
vary based on the severity of child/caregiver symptoms
[43, 44]. Accordingly, additional work is necessary to
investigate whether caregiver involvement can be effec-
tive for the reductions of pain in children.

Conclusions

This meta-analysis showed a significant overall improve-
ment in ameliorating FAP, pain intensity, and physi-
cal QoL for children with FAP after pooling the results
from 10 recent RCTs that examined CBT intervention.
Despite no significant differences were observed in the
assessments of depression or anxiety, and gastrointestinal
symptoms between CBT and the usual treatment, CBT in
the setting of FAP demonstrates promising developments
and highlights the need for future research.
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