Eur J Pediatr (2016) 175:373-379
DOI 10.1007/500431-015-2652-z

@ CrossMark

ORIGINAL ARTICLE

The effect of medical clowning on reducing pain, crying,
and anxiety in children aged 2—10 years old undergoing venous
blood drawing—a randomized controlled study

N. Meiri'? « A. Ankri'? - M. Hamad-Saied ' - M. Konopnicki'? - G. Pillar '

Received: 25 January 2015 /Revised: 24 September 2015 / Accepted: 7 October 2015 /Published online: 16 October 2015

© Springer-Verlag Berlin Heidelberg 2015

Abstract Recently, the utilization of medical clowns to
reduce anxiety, stress, and even pain associated with hos-
pitalization has become popular. However, the scientific
basis of this benefit and outcome is scant. Venipuncture
and IV cannulation are very common sources of pain in
ill children. To reduce pain, one common approach is to
apply a local anesthetic prior to the procedure. In the cur-
rent study, we sought to compare the utilization of medical
clowning in this process with two control groups: (1) local
anesthetic cream (EMLA®, Astrazeneca, London, UK) ap-
plied prior to the procedure (active control) and (2) the
procedure performed with neither clown nor EMLA (con-
trol group). We hypothesized that a medical clown will
reduce pain, crying, and anxiety in children undergoing
this procedure.

Children aged 2—-10 years who required either venous
blood sampling or intravenous cannulation were recruited
and randomly assigned to one of the three groups. Outcome
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measures consisted of the duration of the whole proce-
dure (measured objectively by an independent observer),
the duration of crying (measured objectively by an in-
dependent observer), subjective assessment of pain level
(a commonly used validated scale), and anxiety level
regarding future blood exams (by questionnaire). Anal-
ysis of variance (ANOVA) was used to compare be-
tween the groups. p<0.05 was considered statistically
significant.

One hundred children participated. Mean age was 5.3+
2.5 years (range 2—10 years). The duration of crying was sig-
nificantly lower with clown than in the control group (1.3+2.0
vs 3.8+5.4 min, p=0.01). With EMLA, this duration was 2.4
+2.9 min. The pain magnitude as assessed by the child was
significantly lower with EMLA than in the control group (2.9
+3.3 vs 5.3+3.8, p=0.04), while with clown it was 4.1+3.5,
not significant when compared with the other two modalities.
Hence, duration of crying was shortest with clown while pain
assessment was lowest with EMLA. Furthermore, with clown
duration of cry was significantly shorter than in controls, but
pain perception did not significantly differ between these
groups. As expected, the duration of the entire process was
shortest in the control group (5.0£3.8 min), moderate with
clown (19.3+£5.8 min), and longest with EMLA (63.2+
11.4 min, p<0.0001 between all). Parental reporting of a ben-
eficial effect was greater with clown than with EMLA (3.6+
0.8 vs 3.0+1.1, p=0.02). Parental assessment of child’s anx-
iety related to future blood tests as evaluated by telephone the
following day revealed that it was significantly lower with
clown than in the control group or EMLA (2.6+1.2 vs 3.7+
1.3 or 3.8+1.6, p<0.01 for both).

Conclusions: Distraction by a medical clown is helpful in
children undergoing blood tests or line insertion. Although
pain reduction was better with EMLA, both duration of cry
and anxiety were lower with a medical clown. These results
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strongly encourage and support the utilization of medical
clowns while drawing blood in children.

‘What is Known:

* Venipuncture and IV cannulation are common sources of pain in
children, which may be reduced utilizing a local anesthetic cream.

* The utilization of medical clowns in these procedures has never been
studied in a direct comparison with the use of anesthetic topical cream.

‘What is New:

* This novel study shows the ability of the medical clown to reduce anxiety
and relive pain related to venipuncture and IV cannulation in children.

* While topical anesthesia reduces pain, distraction by a clown reduces
crying and anxiety in children undergoing blood exams.

Keywords Blood exam - EMLA - Medical clown - Pain
reduction - Venipuncture

Abbreviations

EMLA Eutectic mixture of local anesthetics
v Intravenous

IVIG  Intravenous immunoglobulin

IRB Institutional review board

NS No significant difference

Min Minutes

VAS Visual analogue scale

Introduction

Venipuncture and IV cannulation are the two most com-
mon sources of pain in hospitalized children [13]. These
procedures in children are often associated with stress,
pain, crying, and can even fail due to a child’s irritability
[23].

Understanding the ontogeny of the pediatric pain expe-
rience has increased significantly over the past 2 decades.
Alleviating pediatric pain experience has become a major
interest in the pediatric wards, and guidelines to deal with
pediatric pain have been proposed [15]. Medical clowning
is a relatively new approach and has expanded in recent
years. Previous studies have shown that it can encourage
oncology patients and even improve their immune function
[1-3].

In pediatrics, medical clowns can distract the child during
invasive procedures such as venipuncture, IV line insertion,
and urinary bladder catheterization. [10, 11, 20, 21]. To deal
with the pain related to venipuncture and IV cannulation, sev-
eral methods have been suggested such as general sedation,
local anesthesia [16], and recently, the distraction by a profes-
sional medical clown. However, currently, medical staff tend
not to support the utilization of medical clowning
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predominantly due to lack of supporting evidence and the
claim that it might delay the procedure [21]. Thus, in the
current study, we planned to scientifically investigate the util-
ity of medical clowning in such procedures and compare it to
control condition and active control (local anesthesia). For
this, we utilized a eutectic mixture of lidocaine 2.5 % and
prilocaine 2.5 % which is indicated as a topical anesthetic
cream (EMLA®, Astrazeneca, London, UK). We hypothe-
sized that the utilization of medical clowning may in fact help
when carrying out such minimally invasive procedures with
reduced anxiety and pain and even improve the success and
reduce duration of the procedure. Furthermore, reducing the
pain associated with the procedure may result in diminished
stress and fear from similar procedures in the future [13].

Methods

The study was approved by the Carmel IRB committee for
human subject studies, and a parent had to give an informed
consent prior to recruitment. Children were recruited from the
emergency room and inpatient ward of Department of Pediat-
rics at the Carmel Medical Center. Inclusion criteria consisted
of children aged 2—10 years, who required blood sampling/
line insertion for clinical reasons. Children in this age group
who were acutely ill and unstable or potentially so were
excluded.

Following consent form signature and recruitment, chil-
dren were randomly divided into three groups. There were
specific time frames planned for the study (requiring clown
and independent observer to be present), and within these time
frames children and parents were invited to participate in the
study, the arm of the study determined by order of arrival:

1. Blood exam/venipuncture by standard clinical methods
(without special aid, control group)

2. Blood exam/venipuncture with a medical clown

3. Blood exam/venipuncture under local anesthesia
(EMLA).

The study clown underwent special training as a medical
clown in which he studied both humor and distraction tech-
niques and general children’s health and diseases, as well as
safety and infection control measures. He had over 5 years of
experience of hospital work in general and 3 years in the
pediatric department in particular. In order to distract the chil-
dren, the clown performed a series of funny actions such as
inflating a comical balloon, humorous noises of animals,
playing an accordion, and singing funny songs.

The primary outcome of the study was the duration of the
crying phase, assessed by an independent observer, and addi-
tive in cases of intermittent crying episodes. The independent
observer was a research assistant who measured the various
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duration of crying with a stopwatch. She did not have specific
training nor was she part of the study team and was recruited
specifically for this role. The duration of crying was defined as
crying preceding the procedure (defined as the time of crying
from the moment the child entered the examination room and
until the child was lying on the examination bed), crying dur-
ing the procedure of venipuncture, and crying following the
procedure (from the time blood was drawn or IV line was
inserted and until time of cessation of crying). Secondary out-
come measures consisted of the duration of the whole proce-
dure (determined by an independent research assistant), pain
level assessed by the child, and quantitative evaluation of the
child’s pain and anxiety by the parents (visual analogue scale,
VAS). Pain level evaluated by the child was based on a scale
of 10 faces (with numbered scale under the faces) running
from a smiling face at one end (indicating no pain, =0) to a
crying face at the other end (indicating terrible pain, =10) [18,
22]. Parents assessed their child’s pain and anxiety by a VAS.
This VAS is a 10-cm line which runs from no pain (=0 cm) up
to maximal pain (=10 cm) and parents indicated the line, and
their response was measured in centimeters from the left. A
similar VAS was used for anxiety. Overall positive effect of
either the clown or EMLA was assessed by a simple question
asking parents to rate on a scale of 0—5 whether the clown or
the EMLA had a positive effect on the process (0=no effect,
S5=maximal effect). Anxiety level regarding future blood
exams was assessed by a research assistant’s telephone call
24 h after the procedure asking a simple question to score their
estimate of the child’s anxiety in a non-validated 05 scale.
Analysis of variance (ANOVA, for comparison of all groups)
and unpaired two-tailed ¢ tests (for comparisons between two
groups) were used. p<0.05 was considered statistically
significant..

Detailed process
Description of the intervention by group:

1. Blood exam/venipuncture standard routine way (control
group):

The child lay on the bed while the parent was holding
and talking to the child. A nurse held the hand of the child
as the physician took the blood sample.

2. Blood exam/venipuncture with medical clown assistance:

The clown utilized his expertise with music, magic,
stories, etc., to entertain and distract the child while the
blood exam was performed. The process (clown activity)
started 10 min before the blood exam and was completed
when the child left the room after venipuncture/IV
placement.

3. Active control group—children with local anesthesia by
EMLA:

Local anesthesia consisted of a mixture of lidocaine
and prilocaine was applied locally on skin surface at the
site of planned venipuncture. After waiting for 50 min
(time required for anesthesia), the blood sampling proce-
dure was performed in the routine way.

Data analysis

Sample size calculation Given an alpha error of 5 % and a
power of 0.8, with predicted difference between the methods
of 10 % on the pain/anxiety scales (estimation for clinical
relevance), 90 children were required for the study (30 chil-
dren in each group).

Statistical analyses Analysis of variance (ANOVA, for com-
parisons of the three groups) and unpaired two-tailed ¢ tests
(for comparisons between two groups) were used. p<0.05 was
considered statistically significant.

Results

One hundred children participated in the trial. Mean age was
5.3£2.5 years (range 2—10 years). Male to female ratio 1.12
(53:47, respectively). There were slightly but significantly
more boys in the clown and control groups than in the EMLA
group (Table 1). Of the 100 children participating, 41
underwent IV cannulation, and the rest underwent blood exam
without IV cannulation (in the medical clown group the ratio
was 3:1, in the EMLA group 2.3:1, and in the control group
2.4:1 IV cannulation vs blood exam). Average clock time of
examination was 12:00 PM, which was similar for all sub-
groups. The medical reasons for requiring blood exam/ IV
cannulation were variable. Common indications were fever,
abdominal pain, limp, vomiting, and many others. This was
similar, with no statistical differences, between the three sub-
groups. Most children required IV cannulation due to inability
to drink, vomiting, or the need for IV therapy for various
reasons (for example, I'V fluids or medicines). These were also
similar with no differences between the three groups. In the
clown group (n=33), none of the children reacted with
coulrophobia (fear of clowns).

Table 1  Characteristics of the participants

Clown EMLA Control group  All
Age 54426 50424  55+2.6 5.3+£2.5
Boys (n) 20 9 24 53
Fever (n) 11 7 9 27
Hospitalized (n) 8 11 11 30
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The mean number of blood examinations experienced by
each participant prior to the current study was similar between
the groups; in the clown group, there were 2.48+1.80 (range
0-8) previous blood examinations, compared to 2.88+2.63
(range 0-8) in the EMLA group and 1.90+1.34 (range 0-8)
in the control group (p=NS for all). While there were no
differences between the groups, there was a general significant
negative correlation between the number of previous blood
exams and anxiety in the current exam (r=—0.25, p=0.012).

Twenty-seven participants had elevated body temperature
during the procedure (defined as above 38° C). Forty-three
percent of these were in the clown group, 24 % in the EMLA
group, and 33 % in the control group.

The average number of attempts required in order to per-
form the exam was 1.15 (range 1-4), with no differences
between the groups: in the medical clown group 1.19 attempts
(range 1-4), in the EMLA group 1.2 attempts (range 1-3), and
1.10 (range 1-3) in the control group (NS for all).

Of the 100 children who participated in the study, 30 chil-
dren were admitted for further examination and therapy. There
were no age or gender differences between the admitted and
discharged children, although there was a minimal trend for
younger children to be hospitalized. The within group distri-
bution (percentage) between the medical clown/EMLA/con-
trol groups in the hospitalized vs discharged children was
similar. In the hospitalized group, there was an understandably
significantly higher percentage of IV line insertions than in the
discharged group (73 % IV line insertion and 27 % blood
exam in the hospitalized children, compared to 27 % IV line
insertion and 73 % blood exam in the discharged group,
p<0.05).

The duration of the whole process was the shortest in the
control group(5.0+£3.8 min, median 4.0), moderate in the
clown group (19.3£5.8 min, median 20.0), and longest with
EMLA (63.2+11.4 min, median 63.0, p<0.0001 between all,
given the significant waiting time until EMLA was effective).
The time required for performing blood examination itself
(defined as the time from the moment the child was lying in
the bed and prepared for the procedure and up to the child
returning to the parents’ care) was similar between the groups:
in the medical clown group 2.46+1.28 min (range 1-6 min,
median 2 min), in the EMLA group 2.38+0.9 min (range 1-
6 min, median 2 min), and in the control group 2.68+0.7 min
(range 1-6 min, median 1.55 min, p=NS for all).

The duration of crying was significantly lower with clown
than in the control group (1.3£2.0 vs 3.8+5.4 min, p=0.01).
With EMLA, this duration was intermediate: 2.4+2.9 min,
median 1.5 min (Table 2), not statistically different compared
to clown or no aid groups.

Importantly, the duration of crying preceding the procedure
(defined as the time of crying from the moment the child
entered the examination room and up to the child was lying
on bed) was significantly shortest with medical clown: 0.12+
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0.21 min (range 0-3 min) vs 0.814+0.90 min (range 0—3 min)
with EMLA (p<0.05) and 1£0.60 min (range 0—3 min) in the
control group (p<0.01). There was no difference in duration
of crying preceding the procedure between the EMLA and
control group. Of note, the crying time following the proce-
dure was relatively short in both the medical clown and the
EMLA groups, but long in the control group (0.60+0.83,
range 1-6, median 0 min, 0.75+0.84, range 1-6, median
0 min, and 2.1+1.3, range 1-6, median 1 min, respectively,
p<0.05 between the clown and EMLA groups and the control
group). There was no statistically significant difference in cry-
ing duration after the procedure between the clown and
EMLA group. Interestingly, pain magnitude assessment by
the child was significantly lower with EMLA than in controls
(2.9£3.3 (median 1.5 min) vs 5.3+3.8 (median 5 min), p=
0.04), while with clown it was 4.1£3.5 (median 5 min), not
significant when compared with the other two modalities).
Parental assessment of child’s pain (VAS assessment of the
parent on a scale of 0-10) was lowest in the medical clown
group vs the other two modalities (2.35+2.38 in the medical
clown group, 3.24+3.53 in the EMLA group, and 5.2+3.2 in
the control group, p<0.05 between all groups). Similarly, pa-
rental assessment of child’s anxiety during the physical exam
(VAS) was significantly lower in the medical clown group vs
the EMLA group (2.98+3.21 vs 5.60+3.43, p=0.05).
Parental reporting of the overall positive affect was signif-
icantly better with medical clown distraction than with EMLA
(3.6+0.8 vs 3.0£1.1, p=0.02). Parental reporting regarding
their perception of the “traumatic” affect experienced by the
child was also examined, and it was found that medical clown
had a greater affect in trauma reduction (by parental report) as
compared to EMLA (3.57+0.57 vs 2.80+0.87, p<0.05).
Based on the pediatrician performing the blood exam/
venipuncture perspective, pain level experienced by the child
was similar in the EMLA and medical clown groups, and
much higher in the control group (VAS scale 0—10): medical
clown group 2.77+£2.07, EMLA 2.70£1.80, and control
group 4.442.72). As for child’s anxiety estimated by the pe-
diatrician, a major difference was noticed between the medical
clown group and the other two modalities (medical clown
group 2.91+2.53, EMLA group 4.84+3.56 and control group
5.8+3.06, p<0.05 between clown and the other two groups).
All parents were contacted by phone the following day.
Their assessment of their child’s anxiety of future blood tests
revealed that it was lower with clown than in controls or
EMLA (2.6+1.2 vs 3.7+1.3 or 3.8%1.6, p<0.05 for both,
Table 2).

Discussion

The current study shows that distraction by a medical clown is
very helpful in children undergoing blood tests or intravenous
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Table 2 Comparison between
outcome measures Control group Medical clown Topical EMLA
Total cry duration (min) 3.8+54 1.3£2.0% 24+29
Cry prior to procedure (min) 1.0+0.6 0.1+0.2* 0.8+£0.9 *
Cry after the procedure (min) 2.1+£13 0.6+0.8%* 0.8+0.8**
Duration of procedure (min) 5.0£3.8 19.3+5.8% 63211 .4%% k%
Pain assessed by child 53+£3.8 4.14£3.5 2.943.3%*
Pain assessed by parent 52432 2.4+2.4% 3.24£3 .5k ok
Anxiety assessed by parent 6.3£3.3 3.0+£3.2% 5.6£3.4%%*
Overall positive effect 3.6+0.8 3.0£1.1
Anxiety from future tests 3.8+1.6 2.6+1.2% 3.74£1.3%%*

See text for definition of measures. Pain by child was assessed on a 0—10 scale (10 is maximum). Pain and anxiety
by parents were assessed on a VAS of 0—10 (10 is maximum). Overall positive effect was a rate of 05 for the
clown and EMLA groups. Anxiety from future tests was rated by parents the following day over the phone on a

0-5 scale (5 is maximum)

*P<0.05 (clown vs no aid); **p<0.05 (EMLA vs no aid); ***p<0.05 (EMLA vs Clown)

catheter insertion. Although pain was lower with EMLA, both
crying duration and anxiety were lower with the medical
clown. Furthermore, the duration of the process was shorter
with medical clown than with EMLA. These results strongly
encourage and support the utilization of medical clowns while
drawing blood in children. The effect of the presence of med-
ical clown during blood exam\venipuncture in children has
not been very systematically studied previously. Thus, our
data are novel and enhance the existing literature.

Several factors are known to affect pain sensation associ-
ated with venipuncture or IV insertion. These include body
temperature, age, past pain experience/blood exams, time of
the day (circadian effect), personal and environmental factors,
and the specific medical condition of the individual [13, 17,
23]. Since the current study was randomized, these factors
were comparable between the groups. Age, past blood exams,
clocktime, and reason for venipuncture were similar between
the three groups.

In order to assess pain and anxiety levels in the current
study, we chose several parameters, such as crying duration,
anxiety level based on a VAS assessed by the child, by the
parent, and by the staff. While crying duration is an easy
numerical parameter, crying intensity is more subjective. Fur-
thermore, assessment of anxiety and pain are substantially
subjective. In order to reduce potential skewing of the results,
we took several steps: 1. study conditions, timing, and popu-
lation were similar between the groups. 2. objective measures
(cry duration) was quantified by an independent objective
observer. 3. study was randomized.

Greater reduction in crying duration associated with veni-
puncture in the clown group compared with the other two
modalities was measured (Table 2). This probably represents
decreased anxiety but not necessarily decreased pain. We be-
lieve that the reduction in crying duration results from the
distraction, calming effect, and atmosphere created by the

clown as described previously [8, 20]. Reduction in anxiety
level in the medical clown group compared to the other two
modalities was the main result of our study. Although the
relationship between anxiety and pain is well-established [9,
13], in our study pain assessment (by the child) was greater
with clown than with EMLA, yet the duration of crying was
significantly lower with clown. This observation emphasizes
the role of anxiety and fear of children in the setting of blood
drawing, which is greater the actual pain level. Parental emo-
tions, behavior, and health also play a role in children’s pain
experiences. Overly protective parental behaviors increase
distress and pain for the child [17]. Thus, while EMLA affects
predominantly the child, clown activity affects both child and
the parent, directly and indirectly (i.e., the parent is affected by
both the clown and the positive response of the child). This
further supports the mechanism of reduced crying duration
with the clown despite lesser pain reduction. Parents in the
medical clown group reported less pain for their children,
probably secondary to the shorter duration of crying
(Table 2). Hence, pain assessment was similar for children
and their parents in the control group, but differed in the other
two groups. While in the clown group, parents underestimated
their children’s pain (probably due to shorter cry), in the
EMLA group they overestimated it (probably due to longer
cry, Table 2). Of note, none of our participants experienced
coulrophobia (fear of clowns). The phenomenon of
coulrophobia is clinically known and was previously reported
in descriptive reports, but there are very sparse data in this
regard and the exact prevalence of it still needs to be studied.

Pain is an inherently subjective experience and should be
assessed and treated as such. Pain has sensory, emotional,
cognitive, and behavioral components that are interrelated
with environmental, developmental, sociocultural, and con-
textual factors. The concepts of pain and suffering extend well
beyond that of a simple sensory experience.
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Barriers to the treatment of pain in children include the
following: (1) the myth that children do not feel pain the
way adults do, or if they do, there is no untoward conse-
quence, (2) positive aspects of pain such as “strengthening”,
(3) misunderstanding of how to conceptualize and quantify a
subjective experience, (4) the notion that addressing pain in
children takes too much time and effort [6, 19]. Nowadays,
assessment of pain and pain reduction is part of the standard of
care given by any clinician [6, 19]. Several techniques to re-
duce negative effects have been studied [15, 18, 22]. One of
the methods to reduce the pain of blood exam is the applica-
tion of a local anesthetic cream. EMLA, which was utilized in
the current study, is a mixture of lidocine 2.5 % and
prolicain2.5 %. One disadvantage of this preparation is the
long absorption time when applied on the dermis (3 mm in
60 min and 5 mm in 90 min.), therefore, it is important to
apply the cream at least 50-60 min before blood exam. Addi-
tionally, applying EMLA on open or wounded skin may cause
adverse effects such as methemoglobinemia and local allergic
reaction [4, 5, 7, 24]. Furthermore, clinical experience has
shown that blood exam with EMLA may require more veni-
puncture attempts as compared to no aid due to vasoconstric-
tion [4], although this was not the case in the current study. On
the other hand, EMLA was shown to reduce the painful expe-
rience of blood examination when compared to the control
group [5], which consumes less time, has no adverse effects
and incurs no medical expenses.

Of the 100 participants in this study, 30 children were hos-
pitalized. These children tended to be younger than those who
were discharged (although not statistically significant). The
fact that hospitalized children had significantly higher rates
of IV line insertion as opposed to blood tests indicates that
hospitalization was anticipated by the treating pediatrician, but
this should not affect the results of the study since the distri-
bution to control/clown/EMLA was similar. Whether clown
intervention can affect the decision to hospitalize or the dura-
tion of hospitalization was not in the scope of this study. Many
previous factors have been shown to affect hospitalization and
healthcare use such as body mass index, sleep disturbances,
and lifestyle . [12, 14] which were not monitored in the current
study.

While the strength of our study is the large sample size,
randomization, and objective measures by independent ob-
servers, there are several limitations as well. First, the study
was not blinded (i.e., the pediatrician, the parent, and the ob-
server knew to which group the child belonged) which may
have biased their judgment in questionnaires and subjective
measures. This is of special importance when dealing with
subjective measures. Secondly, there are no excellent quanti-
tative measures for pain and anxiety. We used questionnaires
and visual analog scales which are commonly used but not
perfect [15, 18, 22]. Thirdly, we did not monitor children and
families who declined participation and did not characterize
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the character of the parents. These may have affected the re-
sults. For example, families with potential coulrophobia may
have declined participation. Finally, our study consisted of a
wide range of both ages and medical conditions and indica-
tions for blood sampling. While including many diagnoses
shortened study duration and allowed a large recruitment rate,
it may have confounded our results. However, as the study
was randomized, we do not think there was a bias toward any
specific indication in any of the groups, and indeed, checking
this statistically post factum, we found no differences between
groups with regard to age, diagnosis, blood drawing vs veni-
puncture, and reason for admission (specific illness).

Conclusion

Despite these limitations, we believe our study is valid, indi-
cating that utilization of medical clowns to reduce pain and
anxiety during blood drawing is effective, safe, and has less
negative effects on future blood examinations. Parents of chil-
dren in the clown group felt that the child had less pain, less
crying, and suffered less from the procedure. Future study of
combining the use of EMLA with the use of medical clowns
should be performed.
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