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Abstract
While postoperative pain management

was shown to reduce unwanted physiologi-
cal and emotional outcomes, pediatric post-
operative pain management remains subop-
timal. Medical-clowns were shown to be
beneficial in many medical contexts includ-
ing reduction of stress, anxiety and pain.
This study was set to assess the effective-
ness of medical-clowns on pediatric postop-
erative pain reduction. Children age 4 or
above, planned for elective hernia repair
surgery were recruited. Children were ran-
domly divided to a control or medical-
clown escorted groups. Demographical and
clinical data were collected using question-
naires and electronic sheets. Children
escorted by clowns reported lower levels of
pain upon admittance, discharge and 12-
hours post-surgery. Statistically significant
reduction of parental distress and signifi-
cantly higher serum cortisol levels were
observed in the clown-therapy group.
Although small, our study supports the pos-
sibility that preoperative medical-clown
therapy might be a cheap, safe and yet ben-
eficial method for postoperative pain reduc-
tion.

Introduction
The current definition of pain according

to the International Association for the
Study of Pain (AISP) is “an unpleasant sen-
sory and emotional experience associated
with actual or potential tissue damage or
described in terms of such damage”.1 While
most medical interventions are conducted
with intent to improve the patient’s quality
of life while minimizing pain and discom-
fort, some invasive interventions such as
surgery necessitate some degree of collater-
al tissue damage and thus are expected to
result in post-operative pain. Left untreated,
pain has been shown to result in multiple
adverse physiological and emotional out-
comes including immobility,2 atrophy,3
sleep disturbance,4,5 anxiety and depres-
sion.6 Therefore, it comes to no surprise that
effective management of postoperative pain
is of outmost concern for both patient and
surgeon. 

While traditional post-operative pain
management is mainly conducted pharma-
ceutically using opioids, NSAIDs and acet-
aminophen, more modern approaches call
for a multimodal approach addressing both
the patient’s mental condition such as men-
tal stress in addition to known physical con-
ditions as both were shown to affect post-
operative pain.7,8

Alongside great advances in awareness,
approach and means for optimal postopera-
tive pain management in adults, pediatric
postoperative pain management is still con-
sidered to be suboptimal in many medical
centers.9 Some of the identified leading fac-
tors to inadequate pain management among
children are difficulties in pain assessment
and quantification, age restricted drug pre-
scriptions,9 inter-patient variability in pain
perception and analgesic requirements,10

pharmacodynamics and pharmacokinetics
variance in age and ethnicity and scarcity of
studies examining the effects of analgesics
among children.11,12 The will to improve
postoperative pain management in children
served as a catalysator to growing interest
in nonpharmacological techniques, mostly
relying on perioperative stress and anxiety
reduction by various means.9

To the majority of population, the word
‘clown’ refers to a comic performer, usually
in extravagant costumes, whose main aim is
to entertain crowds of various ages. While
similar in behavior and often costume, med-
ical clowns are specifically trained to attend
the psycho-social needs of hospitalized
children, adults and  even the elderly.13-16

According to a child’s age, language, ability
and intellect, the medical clown individual-
ly applies music, jokes, improvisations,
mimicry and juggling to best form a con-
nection. This connection is then used to
alleviate stress and anxiety often related to
the unfamiliar hospital environment, physi-

cal pain and emotional distress.17

Since the introduction and acceptance
of the medical clowning profession to the
medical community in the early nineties, a
large amount of literature has been pub-
lished regarding beneficial effects of
humor-therapy in clinical context. Humor
was found to have beneficial effect on the
immune system,18-21 as well as promote a
faster resolution of respiratory symptoms in
children.22 Humor and medical clowning
were found to alleviate chronic and acute
pain associated with medical conditions and
procedures,23-27 improve mental health sta-
tus and functions28,29 and were even associ-
ated with improved IVF outcomes.14

Medicinal treatments, especially med-
ical operations, are well-known stressors for
both children and adults. However, while
the adult patient is usually capable of com-
municating her or his concerns, understand
the necessity of an operation and comply
with physician requests, a child is often
unable to do so due to language and under-
standing limitations. Furthermore, many
children are brought to the unfamiliar envi-
ronment of the medical facility unaware of
upcoming operation, which further increas-
es situation-associated stress.
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Due to limited communication and
analysis abilities, young and very-young
children often react to situations by inter-
preting their parents body language and
expressions.30 Given that many parents are
anxious before an operation of a loved one,
this natural behavior serves to further
increase the preoperative anxiety of a child.

The ability of the medical clown to
interact with young children as well as their
parents prior to an operation was studied in
the past and found to be effective in the
reduction of preoperative anxiety, stress and
worries in both children and parents.31-34

However, most of these studies focused on
the preoperative aspect only and utilized a
questionnaire-only approach in the assess-
ment of medical clown therapy effective-
ness.

The main objective of this study was to
assess the efficacy of preoperational med-
ical clown therapy on post-operative pain
and stress utilizing both standard question-
naires as well as serum cortisol as an objec-
tive stress marker.

This study was approved by the Soroka
University Medical Center (SUMC) and the
Assuta Medical Center (AMC) ethics com-
mittees. The study is registered in the
ClinicalTrials.gov register, identifier no.
NCT01622218

Materials and Methods
Study population

Children above the age of 4 who were
listed for an elective umbilical or inguinal
hernia repair surgery under general anesthe-
sia in the Be’er-Sheva’s Assuta Medical
Center (AMC) or Soroka University
Medical Center (SUMC), a major tertiary
hospital in the southern part of Israel,
between the years 2012-2015 were consid-
ered eligible for this study. Children with
medical history of chronic illness, previous
operations or mental retardation were
excluded from the study to as well as chil-
dren with American Society of
Anesthesiologists Physical Status (ASA-
PS) greater than 1 or children presenting
with fever prior to operation.

Study procedure
After enrolment, children were random-

ly assigned to one of two research arms: (A)
medical clown group, in which children and
parents were accompanied by a medical
clown from admission to post-anesthesia
care unit, or (B) control group, in which
children and parents underwent the standard
procedure.

In the medical clown group, preopera-

tive interaction time ranged between 30 to
60 minutes. The clown interacted with both
child and parents using various methods fit-
ted to the child’s age, language and mental
ability (e.g. balloons, puppets, word games,
magic tricks, dice tricks, jokes etc’).

The medical clown then escorted the
child to the operation theater and stayed
there until complete anesthesia was con-
firmed. After surgery completion, the med-
ical clown waited for the child in the post-
operative care unit and soothingly interact-
ed with him or her upon emergence.

All operations were performed between
15:30 and 19:30 by board-certified pediatric
surgeons applying the open technique. In all
cases anesthesia was administered by
board-certified pediatric-anesthesia–experi-
enced anesthesiologist utilizing a scented
mask and standard oxygen / nitrous oxide /
sevoflurane mix technique. 

Data collection and evaluation
instruments

Once informed consent was obtained,
demographical and physiological data was
collected from child and parents as well as
from medical records. This was followed by
pre-operative pain assessment of the child
using the Wong Baker Faces Pain Rating
Scale (WBS) and pre-operative distress
assessment of the child’s parents using
Subjective Units of Distress (SUD) scale
scores. Parental post-operative SUD was
assessed immediately after operation. The
child’s post-operative WBS score was
obtain immediately after surgery and par-
ents were asked to record and report WBS
scores at 3, 12- and 24-hours post-opera-
tion. To standardize post-operative anal-
gesic therapy, parents were dispensed 24
hours aliquots of paracetamol syrup (25
mg/mL, ACAMOLI, Teva Pharmaceutical
Industries, Israel) according to the child’s
body weight. Parents were then asked to
quantitively record and report the amount of
pain-relief used in the first 24 hours after
surgery.

Wong-Baker Faces Pain Rating
Scale 

The Wong-Baker Faces Pain Rating
Scale was developed by Donna Wong and
Connie Baker for the assessment of pain in
children. Briefly, the child is presented with
a series of faces ranging from happy face to
a crying face, which are allocated to 0 or
“no pain” and 10 or “hurts worst”, respec-
tively. The child is then encouraged to pick
the face which best describes his or her cur-
rent feeling. Given that the child does not
need to verbally describe the physical feel-
ing for the primary care giver to assess the

child’s pain, the WBS is a valuable tool for
pain assessment in very young or shy chil-
dren. The scale was found to be a reliable
and effective mean for pain assessment in
children in several studies.35-40

Subjective Units of Distress Scale 
Also known as Subjective Units of

Disturbance scale, the SUD scale was
developed by Joseph Wolpe in 1969 as a
mean for subjective personal distress
assessment.41 Briefly, the participant is
asked to assess his or her current subjective
distress on a scale of 0 to 10 with 0 being
complete serenity and 10 being immense
distress. The SUD score has been used as a
reliable tool for the evaluation of subjective
distress in several studies to date.42-45

Serum Cortisol levels as a biomark-
er of stress

Serum cortisol was measures as
biomarker for physiological stress. After
surgical anesthesia induction and the inser-
tion of a peripheral intravenous catheter, 5
mL blood samples were obtained from each
child, prior to injection of drugs or saline.
Samples were immediately centrifuged for
serum separation and frozen until analysis.
All samples were obtained between 15:30
and 19:30. Serum cortisol levels were meas-
ured using Advia Centaur XP (Siemens
Healthineers, Erlangen, Germany).

Statistical analysis
Statistical analysis in this study was

performed using IBM SPSS. The method of
analyses for continuous variables was para-
metric using student t-test. Non-parametric
procedures were used if parametric assump-
tions could not be satisfied and included the
Mann-Whitney test.  Parametric model
assumptions were assessed using Normal-
plot or Shapiro-Wilks statistic for verifica-
tion of normality and Levene’s test for ver-
ification of homogeneity of variances.
Categorical variables were tested using
Pearson’s χ2 test for contingency tables or
Fisher Exact test, as appropriate.

All statistical tests and/or confidence
intervals, as appropriate, were performed at
α=0.05 (2-sided).  All P-values reported will
be rounded to two decimal places.

Results
A total of 45 children were enrolled to

the study. Cohort characteristics are
described in Table 1. Although small vari-
ances exist, both groups were comparable in
all assessed variables.
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Clinical outcomes are detailed in Table
2. No statistically significant difference was
observed between the two groups in terms
of WBS scores. However, lower WBS
scores were recorded among children in the
clown group upon admittance (0.31±0.47
vs. 0.5±1.79), discharge (3.91±3.79 vs.
4.41±3.12, P=0.32) and the 12-hour interval
(2.77±2.86 vs. 3.47±3.31, P=0.32). The two
groups were comparable in terms of 24
hours post-surgical analgesic care.

While parents in the clown group
reported higher levels of admission SUD
(5.48±3.06 vs. 3.48±3.31, P=0.06), both
groups reported similar SUD levels at dis-
charge, thus marking a statistically signifi-
cant reduction in SUD score in the clown
group (-2.97±2.75 vs. -0.81±2.51, P=0.02).

Intraoperative serum cortisol levels of
children in the clown group were signifi-
cantly higher than those of the control
group (12.52±6.14 vs. 7.46±5.6, P=0.0004).

Discussion
It is estimated the as many as 60% of

children will experience significant anxiety
prior to operation,46 an anxiety estimated to

be significantly affected by that of an
escorting parent.47 Anxiety has been shown
to exacerbate experienced pain and has thus
been the target of novel approaches for pain
reduction, especially in population where
pharmaceutical intervention is considered
more complicated.48 Among the various
methods attempted for preoperative anxiety
reduction are video directions,49,50 patient
education and orientation,51,52 sedation,53

music,54 games,55 and medicinal clowns
intervention.13,32,56,57 While all methods
were shown to be effective in terms of pre-
operative anxiety reduction, only a few
were assessed for perceived postoperative
pain, even fewer were assessed for 24-hour
effects.

Several studies have shown that med-
ical clowns exposure reduces preoperative
anxiety among children.24,25,31,32,56

However, very few assess the impact of
medical clown therapy over parental stress,
in spite having the connection between
parental anxiety and behavioral and emo-
tional responses in children previously
described.31,58 In our study we have shown
that parents exposed to medical clowning
have experienced a significantly bigger
stress reduction compared with non-
exposed parents (delta from admittance -

2.97±2.75 vs. -0.81±2.51, respectively,
P=0.02), similar to the results of Vagnoli et
al.31 This stress reduction could be per-
ceived by the child and facilitate the reduc-
tion of infant anxiety and associated pain,
however more research needs to be done to
support this theory. It is important to note
however, that final SUD levels of both
groups were found to be similar (2.44±2.64
vs. 2.43±2.51 for exposed and non-exposed
parents, respectively) and that the observed
delta effect could possibly be related to ini-
tial parental SUD levels rather than the
intervention itself.

In our study we have found that chil-
dren exposed to medical clowns repeatedly
reported lower WBS scores, albeit without
statistical significance, probably due to
small sample size. These results are in
agreement with the result shown by
Kovherove et al. who have shown that med-
ical clowns treatment resulted in a signifi-
cant reduction in perceived preoperative as
well as postoperative pain in operated chil-
dren.23

While expecting a reduction in serum
cortisol levels among children in the med-
ical clown group, we were surprised to find
significantly higher levels (12.52±6.14 vs.
7.46±5.6, P=0.004). It would seem that the
effect of medical clowns on cortisol levels
is incoherent and may lead to an increase
like the one found in our study, a decrease
like in the one found in the work of Sanchez
et at.59 or have no effect like in the work of
Rimon et al.60 While surprising, the statisti-
cal significance of this finding raises the
question whether cortisol levels may reflect
the child interest and psycho-cognitive
engagement with the clown. However, fur-
ther research is needed to answer this ques-
tion. 

Our results demonstrate a possible con-
nection between parental emotional
response and pediatric emotional and phys-
ical experience. However, one of the chal-
lenges our and similar studies have faced is
the lack of relevant information regarding
parental personality traits, emotional coping
mechanisms, resilience and mental status,
all of which might alter their response to the
situation. While this information could have
indeed potentially improved our insights,
one has to consider the challenge, difficulty
and potential biases of asking a parent
escorting his child to a stressful medical
procedure to cooperate with personality
tests. However, we do hope that future stud-
ies will be able to include these important
aspects in their assessments.

In order to minimize confounding
effects in our study we have chosen to use
randomization when assigning children to
each of the groups. However, it is not com-
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Table 1. Cohort characteristics.

Variable                                              Control Group          Clown Group               P-value
                                                                  (n=22)                    (n=23)                          

Age, mean (SD)                                                       5.67±1.47                         5.91±1.46                             0.51
Sex, male, No (%)                                                   14 (63.6)                          12 (52.2)                              0.44
Ethnicity, No (%)                                                                                                                                              0.1
      Non-Jewish                                                           11 (50)                            6 (26.1)                                  
      Jewish                                                                    11 (50)                           17 (73.9)                                 
Mother tongue, No (%)                                                                                                                                  0.09
      Hebrew                                                                10 (47.6)                          16 (72.7)                                 
      Arabic                                                                   11 (52.4)                           6 (27.3)                                  
Weight (Kg), mean (SD)                                     20.75 (5.67)                     20.82 (3.27)                           0.58
Temperature (C°), mean (SD)                          36.41 (0.38)                      36.54 (0.4)                             0.3
Father’s education (years), mean (SD)           11.9 (1.41)                      12.87 (3.17)                           0.07
Mother’s education (years), mean (SD)        12.47 (2.86)                      13.57 (3.3)                            0.08

Table 2. Clinical outcomes.

Variable                                              Control Group          Clown Group               P-value
                                                                  (n=22)                    (n=23)                          

WBS, mean (SD)                                                                                                                                                  
          Admittance                                                     0.5 (1.79)                        0.31 (0.47)                            0.63
          Discharge                                                      4.41 (3.12)                       3.91 (3.79)                            0.32
          12 hours                                                         3.47 (3.31)                       2.77 (2.86)                            0.31
          24 hours                                                         2.56 (2.36)                        2.55 (2.7)                             0.91
Analgesic care, mean (SD)                                  0.73 (0.77)                       1.13 (1.29)                            0.44
Parental SUD, mean (SD)                                                                                                                                 
          Admittance                                                    3.48 (3.31)                       5.48 (3.06)                            0.06
          Discharge                                                      2.44 (2.63)                       2.43 (2.51)                            0.95
          Delta                                                              -0.81 (2.51)                     -2.97 (2.75)                           0.02
Serum cortisol (mcg/dL), mean (SD)               7.46 (5.6)                       12.52 (6.14)                          0.004
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pletely impossible that minor uncontrolled
alterations might still exist. Alterations
which might affect the overall perceived
outcome and be overemphasized in a rela-
tively small cohort such as our own. Such
alterations, not recoded or controlled for,
might include presurgical anticipation of
events, prolong motor agitation upon anes-
thesia emergence, socio-economical back-
ground, past parental experiences or even
surgeon and anesthesiologist approach.
However, we still believe that the best
method the minimize such possible effects
is randomization but acknowledge that larg-
er cohort could have further strengthened
our study. Furthermore, we believe that a
larger cohort could have possibly even shift
some of the trends depicted in this study
toward statistical significance. We therefore
hope that future studies will be composed of
larger cohorts in order to achieve this goal.
Other weakness such as variances between
surgeons and surgical theaters may exists
but are assumed to have minimal effect over
the results of the study.

Conclusions
While many physicians and medical

staff consider medical clowns to be a dis-
traction or even a nuisance in surgical the-
ater routine, our study shows that medical
clown interactions may be a cheap, safe and
effective measure for the reduction of oper-
ation-associated parental stress and maybe
even postoperative pain among children.
These results still need to be validated in
further studies. 
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