
1Lopes-Júnior LC, et al. BMJ Open 2019;9:e026524. doi:10.1136/bmjopen-2018-026524

Open access�

Systematic review protocol examining 
the effectiveness of hospital clowns for 
symptom cluster management 
in paediatrics

Luís Carlos Lopes-Júnior,1 Regina Aparecida Garcia Lima,1 Karin Olson,2 
Emiliana Bomfim,3 Eliane Tatsch Neves,4 Denise Sayuri Calheiros da Silveira,5 
Michelle Darezzo Rodrigues Nunes,6 Lucila Castanheira Nascimento,1 
Gabriela Pereira-da-Silva1

To cite: Lopes-Júnior LC, 
Lima RAG, Olson K, et al.  
Systematic review protocol 
examining the effectiveness 
of hospital clowns for 
symptom cluster management 
in paediatrics. BMJ Open 
2019;9:e026524. doi:10.1136/
bmjopen-2018-026524

►► Prepublication history for 
this paper is available online. 
To view these files, please visit 
the journal online (http://​dx.​doi.​
org/​10.​1136/​bmjopen-​2018-​
026524).

Received 6 September 2018
Revised 19 November 2018
Accepted 3 December 2018

For numbered affiliations see 
end of article.

Correspondence to
Dr Luís Carlos Lopes-Júnior;  
​luisgen@​usp.​br

Protocol

© Author(s) (or their 
employer(s)) 2019. Re-use 
permitted under CC BY-NC. No 
commercial re-use. See rights 
and permissions. Published by 
BMJ.

Abstract
Introduction  Clown intervention may playing an 
important complementary role in paediatric care and 
recovery. However, data on its utility for symptom 
cluster management of hospitalised children and 
adolescents in acute and chronic disorders are yet to 
be critically evaluated. As clinicians strive to minimise 
the psychological burden during hospitalisation, it is 
important that they are aware of the scientific evidences 
available regarding clown intervention for symptom 
management. We aim to provide quality evidence for the 
effectiveness of clown intervention on symptom cluster 
management in paediatric inpatients, both in acute and 
chronic conditions.
Methods and analysis  A systematic review of 
randomised controlled trials (RCTs) and non-randomised 
controlled trials (NRCTs) will be conducted. MEDLINE, 
Web of Science, Cochrane Library, Science Direct, 
PsycINFO, CINAHL, LILACS and SciELO databases will be 
searched from January 2000 to December 2018. Primary 
outcomes will include measures related with the effect 
of clown intervention on symptom cluster of paediatric 
inpatients (anxiety, depression, pain, fatigue, stress and 
psychological, emotional responses and perceived well-
being). Study selection will follow the Preferred Reporting 
Items for Systematic Reviews and Meta-Analyses 
guidelines, and the methodological appraisal of the studies 
will be assessed by the Jadad Scale as well as Cochrane 
Risk-of-Bias Tool for RCTs, and Risk-of-Bias In Non-
Randomized Studies Tool for NRCTs. A narrative synthesis 
will be conducted for all included studies. Also, if sufficient 
data are available, a meta-analysis will be conducted. The 
effect sizes will be generated using Hedges’ g score for 
both fixed and random effect models. I2 statistics will be 
used to assess heterogeneity and identify their potential 
sources.
Ethics and dissemination  As it will be a systematic 
review, without human beings involvement, there will 
be no requirement for ethical approval. Findings will be 
disseminated widely through peer-reviewed publication 
and in various media, for example, conferences, 
congresses or symposia.
Trial registration number  CRD42018107099.

Introduction 
Illness produces stress, and well-being, 
self-confidence and psychological processes 
that may regulate immune responses can be 
significant factors for recovery and response 
to treatment.1 2 The procedures and treat-
ments performed in hospital settings can 
further increase patient burden, especially 
for hospitalised children and adolescents, 
requiring specific strategies to help them 
cope with hospitalisation, avoid stress-related 
disorders and psychoneurological symptom 
clusters.2–7 Therefore, alleviating psychoneu-
rological symptom clusters caused by the 
hospitalisation process has become a  major 
interest in paediatric wards.8–17 Since thera-
peutic clowning began in North America in 
1986, it has become a popular practice in 
paediatric settings, mainly in acute and reha-
bilitation hospitals worldwide.18 19 As clown 

Strengths and limitations of this study

►► This protocol reduces the possibility of duplication, 
gives transparency to the methods and processes 
that will be used, reduces possible biases and al-
lows peer review.

►► This will offer highest level of evidence for informed 
decisions from this systematic review of randomised 
controlled trials as well as non-randomised con-
trolled trials.

►► This systematic review will be the first to explore 
the effectiveness of clown intervention for symptom 
cluster management of hospitalised children and 
adolescents in acute and chronic disorders.

►► The scarcity of of randomised controlled trials un-
dertaken with paediatric inpatients with chronic dis-
orders, the publication bias and the methodological 
quality of the grey literature found may be the main 
limitations of the study.
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intervention, a non-pharmacological approach, has been 
shown to have a generally positive effect in the outcomes 
of paediatric patients,18–20 reviews conducted on this 
theme showed conflicting results.21–23 

It has been shown that this intervention can enhance 
emotional and behavioural processes, for instance, 
improving well-being and self-confidence, and reducing 
stress and anxiety levels.24–32 In addition, evidence 
suggests that hospital clowns help paediatric patients 
to better adapt to their hospital surroundings and can 
distract from, and demystify painful or frightening proce-
dures through ‘doses of fun’ to complement traditional 
clinical interventions.18 27 30 This hypothesis is supported 
by studies showing that clown intervention enhances 
emotional and behavioural responses.25 26 Positive 
changes in emotional responses arising from humour 
and laughter have been correlated with increased pain 
thresholds and immunity, inversely correlated with 
stress hormone levels, and linked to positive health.25 26 
Despite this recognition, few studies have investigated the 
molecular mechanisms that mediate the positive health 
outcomes of clown intervention.33–36

Recently, a review of literature has investigated 
evidences from the 28 randomised controlled trials 
(RCTs) for the effects of healthcare clowning on children. 
This review revealed different settings in which RCTs 
have been conducted such as preoperative areas, during 
medical procedures and during hospitalisation. Overall, 
the results show that clown interventions are effective in 
decreasing negative emotions and psychological symp-
toms and in enhancing the well-being of patients and 
their relatives.23

Additionally, two systematic reviews and meta-analyses 
looked at the effects of clown intervention in paedi-
atric hospital settings.21 22 One of them concluded that 
hospital clowns play a significant role in reducing stress 
and anxiety levels in children staying in a paediatric ward 
or undergoing invasive procedures or minor surgeries 
under anaesthesia, as well as in their parents,21 and the 
other confirmed the strong effect of clown interven-
tion in reducing children’s preoperative psychological 
distress.22 However, both reviews focused solely on acute 
situations. Furthermore, one of the reviews21 looked at 
both RCTs and non-RCTs (NRCTs), but lacked a specific 
tool for a bias analysis of the latter. Finally, both failed to 
investigate the effectiveness of clown intervention for a 
range of symptom clusters in hospitalised children and 
adolescents in depth. Hence, in this systematic review we 
evaluated evidence on the effectiveness of clown inter-
vention for symptom clusters management in hospital-
ised children and adolescents in a variety of paediatric 
settings, both in acute and chronic conditions, from both 
RCTs and NRCTs, assessing the quality of the latter with 
a recently developed tool, Risk of Bias In Non-random-
ized Studies of Interventions (ROBINS-1).37

This review will expand on the above-mentioned works 
in order to identify recent methodological and scientific 
progress until December 2018. Following the Preferred 

Reporting Items for Systematic Reviews and Meta-Anal-
yses Protocols (PRISMA-P) checklist as guidance,38 we 
propose a systematic and reproducible strategy to query 
the literature about the effectiveness of clown interven-
tion on symptom cluster management in paediatric 
inpatients.

Methods and analysis
Search strategy
The search strategy will be performed using resources 
that enhance methodological transparency and improve 
the reproducibility of the results and evidence synthesis. 
In this sense, the search strategy will be elaborated and 
implemented prior to study selection, according to the 
PRISMA-P checklist as guidance.38 Additionally, using 
the Population, Intervention, Comparison, Outcome 
and Study design (PICOS) strategy39 we elaborated the 
guiding question of this review in order to ensure the 
systematic search of available literature: ‘What is the effect 
of clown intervention for symptom management in hospitalised 
children and adolescents?’ The International Prospective 
Register of Systematic Reviews registration number is 
CRD42018107099 (https://www.​crd.​york.​ac.​uk/​pros-
pero/​display_​record.​php?​RecordID=​107099).

Studies will be retrieved using eight databases: 
MEDLINE (via PubMed), Web of Science, Cochrane 
Library, Science Direct, PsycINFO, CINAHL, LILACS 
and SciELO. In order to reflect contemporary practice, 
a search of the literature from the last 18 years (January 
2000 to December 2018) will be performed. There will be 
no restriction regarding the language to avoid the reduce 
the yield of appropriate articles and also generalisability. 
In addition, the reference section in the studies returned 
by the above search was  scrutinised for additional rele-
vant articles. It is noteworthy that two researchers (LCLJ 
and EOB) will perform the search strategy independently. 
Also, the bibliographic software EndNote (https://www.​
myendnoteweb.​com/) will be used to store, organise and 
manage all the references and ensure a systematic and 
comprehensive search.

Initially, the existence of controlled descriptors (such 
as MeSH terms, CINAHL headings, PsycINFO thesaurus 
and DeCS-Health Science Descriptors) and their 
synonyms (key words) was verified in each database. The 
search terms were combined using the Boolean operators 
‘AND’ and ‘OR’.40

Subsequently, a search strategy combining MeSH terms 
and free-text words, such as (child OR child, hospitalized 
OR adolescent OR adolescent, hospitalized OR pediat-
rics) AND (clown doctors OR medical clown OR clown 
intervention OR clowns OR therapeutic clown OR clowns 
in hospital) AND (symptoms OR affective symptoms 
OR behavioral symptoms OR clusters of neuropsycho-
logical symptoms OR neuropsychological symptoms OR 
anxiety OR stress, psychological OR distress OR psycho-
logical impact) was used. In order to locate the clinical 
trials, we added a filter after the PICOS search strategy 
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that included the following terms: AND (randomized 
controlled trial OR randomized controlled trials as topic 
OR controlled clinical trial OR clinical trial OR nonran-
domized controlled trials).

Study selection criteria
A summary of the participants, interventions, compar-
ators and outcomes considered, as well as the type of 
studies included according to PICOS strategy, is provided 
in table 1.

Symptom clusters outcomes will be measured all 
three dimensions of symptom occurrence, severity and 
distress.41 The key outcome will be measured considering 
the extent of symptom cluster felt by children during the 
hospitalisation.

The primary outcome measures will be the number of 
children with any symptom cluster during hospitalisation, 
the extent of symptom cluster felt by children measured 
by any validated scale for the respective symptoms. The 
secondary outcome measures will be the number of chil-
dren with acute conditions or chronic disorders, number 
of children satisfied with the care provided and number 
of parents satisfied with the care provided.

It is noteworthy that symptom cluster composition, 
consistency and stability vary widely depending on a host 
of measurement factors, including the optimal assess-
ment tool (long vs short), the most clinically relevant 
symptom dimensions (prevalence vs severity or distress 
caused), the optimal analytical method to derive the 

cluster, the optimal statistical ‘cut-off’ points to define 
symptom cluster and the optimal timing of assessment.41 
Thus, we will consider in our analysis factors such as vari-
ation in measurement timing and the number of symp-
toms included in an analysis in order to generalisability of 
symptom cluster over time.42 43

Screening and data extraction
Initial screening of studies will be based on the informa-
tion contained in their titles and abstracts and will be 
conducted by two independent investigators (LCLJ and 
EOB). When the reviewers disagreed, the article will be 
re-evaluated and, if the disagreement persisted, a third 
reviewer (ETN) will make a final decision. Full-paper 
screening will be conducted by the same independent 
investigators. Cohen’s kappa will be used to measure 
inter-coder agreement in each screening phase.

Data will be extracted using a previously proposed tool,44 
including four domains: (1) identification of the study 
(article title; journal title; impact factor of the journal; 
authors; country of the study; language; publication year; 
host institution of the study (hospital; university; research 
centre; single institution; multicentre study)); (2) meth-
odological characteristics (study design; study objective or 
research question or hypothesis; sample characteristics, 
eg, sample size, sex; age, race; acute and/or chronic diag-
noses; groups and controls; stated length of follow-up; 
validated measures; statistical analyses, adjustments; (3) 
main findings and (4) conclusions. If the outcome data 
in the original article were unclear, the corresponding 
author will be contacted via email for clarification. For 
data extraction, two independent Microsoft Excel spread-
sheets will elaborated for two reviewers (LCLJ and EOB) 
to summarise the data from the included studies. Then, 
the spreadsheets were combined into one. Disagreements 
will be resolved by a third investigator (ETN).

Quality assessment
Methodological quality of the RCTs will be assessed using 
the Jadad Scale,45 a widely used tool for classification of 
the quality of the evidence from RCTs. The Jadad Scale 
scores range from 0 to 5, with studies scoring <3 consid-
ered as low quality and studies that score ≥3 classified as 
high quality.45 The internal validity and risk of bias for 
RCTs will be assessed with the appraisal tool from the 
Cochrane Handbook for Systematic Reviews of Interventions 
V.5.1.0,46 which assesses the following study-level aspects: 
(1) randomisation sequence allocation; (2) allocation 
concealment; (3) blinding; (4) completeness of outcome 
data and (5) selective outcome reporting; and classifies 
studies into low, high or unclear risk of bias. For assessing 
NRCT, the ROBINS-I, a recently developed tool, will be 
used.37 ROBINS-I is particularly useful to those under-
taking systematic reviews that include non-randomised 
studies of interventions. This tool is guided through seven 
chronologically arranged bias domains (pre-intervention, 
at intervention and post-intervention), and the interpre-
tations of domain-level and overall risk of bias judgement 

Table 1  Inclusion and exclusion criteria

PICOS 
strategy39 Inclusion criteria

Exclusion 
criteria

P—Population Hospitalised children and 
adolescents for acute 
conditions or chronic 
disorders

Non-hospitalised 
children and 
adolescents

I—Intervention Clown intervention

C—
Comparison

Usual standard of care 
without receiving clown 
intervention

O—Outcome Any measure related 
to symptom clusters: 
anxiety, depression, 
pain, fatigue, stress and 
psychological, emotional 
responses and perceived 
well-being

Studies that do 
not report any 
symptom cluster 
as primary 
outcome

S—Study 
design

Randomised controlled 
trial and non-randomised 
controlled trials (quasi-
experimental study)

All the non-
primary 
literature, such 
as reviews, 
dissertations, 
theses, 
editorials, 
protocol studies 
and clinical 
guidelines
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in ROBINS-I are classified in low, moderate, serious or 
critical risk of bias.37

Two independent reviewers (LCLJ, EOB) will assess the 
methodological quality of eligible trials. Two indepen-
dent reviewers will score the selected studies and disagree-
ments will be resolved by a third reviewer (ETN). The risk 
of bias for each outcome across individual studies will be 
summarised as a narrative statement, and supported by a 
risk of bias table. A review-level narrative summary of the 
risk of bias will also be provided.

Descriptive analysis and meta-analysis
For studies with a high or unclear risk of bias, defined as high 
or nuclear risk in 50% or more of the quality assessment 
outcomes, a narrative description of the risk of bias will be 
provided. Risk of bias assessments will be incorporated into 
synthesis by performing sensitivity analysis (ie, limiting to 
studies at lowest risk of bias in a secondary analysis).

A narrative synthesis will be conducted for all the 
included studies. All effect sizes will be transformed into 
a common metric, in order to make them comparable 
across studies—the bias-corrected standardised difference 
in means (Hedges’ g)—classified as positive when in favour 
of the intervention and negative when in favour of the 
control. For continuous outcome measures, standardised 
mean differences (SMDs) and risk ratio (RR) for categorical 
outcomes will be considered for the final assessment from 
individual studies. SMD was chosen as a measure of pooled 
results considering the likely variability in the measuring 
scales for continuous outcomes.21 The SMD will be catego-
rised as small, medium and large based on the thresholds 
0.2, 0.5 and 0.8, respectively, as suggested by Cohen’s.47 
The 95% CI will be used to represent the deviation from 
the point estimate for both the individual studies and the 
pooled estimate. Heterogeneity between the studies will 
be assessed using forest plot visually, as well as I2 statistics.48 
Random effect models will be used in case of moderate to 
severe heterogeneity, otherwise fixed effect models will be 
generated. In addition, the presence of publication bias 
will be evaluated by use of a funnel plot and the Duval and 
Tweedie’s trim and fill method.49

Patient and public involvement
Patients were not directly involved in the design of this 
study. As this is a protocol for a systematic review and no 
participant recruitment will take place, their involvement 
on the recruitment and dissemination of findings to 
participants was not applicable.

Amendments
Any amendments to this protocol will be documented 
with reference to saved searches and analysis methods, 
which will be recorded in bibliographic databases (Ovid), 
EndNote and Excel templates for data collection and 
synthesis.

Dissemination
The results of the review will be disseminated in an open 
access journal to ensure access for undergraduate and 

graduate students, researchers, academics and research 
groups and also will be disseminated in various media, 
such as: conferences, seminars, congresses or symposia.

Discussion
One of the strengths of the proposed study is to apply 
a reproducible and transparent procedure for system-
atic review of the literature. In this protocol, we clearly 
describe the types of studies, participants, interven-
tions and outcomes that will be included, as well as the 
data sources, search strategy, data extraction methods 
(including quality assessment) and methods of combining 
data.50 By publishing the research protocol, we reinforce 
the clarity of the strategy and minimise the risk of bias, 
namely selective outcome reporting.46 Second, we will 
focus solely on the impact of the effectiveness of clown 
intervention on symptom cluster management in paedi-
atric inpatients. This results shall provide high-level infor-
mation to inform, support and customise decisions from 
the clinicians in paediatrics settings.

Potential limitations of this study include the heteroge-
neity of measures and outcomes evaluated and the poten-
tially reduced number of studies in subgroup analyses, 
which may negatively influence the statistical power in data 
synthesis.

As clinicians strive to minimise the psychological burden 
during the hospitalisation process, they must be aware of 
the scientific evidence available to help them incorporate 
appropriate laughter and play to clinical practice.18 Chil-
dren and adolescents who require hospitalisation repre-
sent a special challenge for the healthcare system as well 
as for health professionals both because of the illness 
itself and because of the treatment process.13 35 36 In addi-
tion, hospitalised children and adolescents with acute or 
chronic disorders are also stressed by the separation from 
their parents, by the hospital environment, by the fear of 
painful treatments or by the uncertainty in the treatment 
outcome.20 This review will demonstrate the value of the 
involvement of the hospital clowns for symptom cluster 
management in paediatric inpatients.
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