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Physiological and Emotional Responses of Disabled Children to
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This pilot study examined the effects of Therapeutic Clowning on inpatients in a pediatric
rehabilitation hospital. Ten disabled children with varied physical and verbal expressive abilities
participated in all or portions of the data collection protocol. Employing a mixed-method,
single-subject ABAB study design, measures of physiological arousal, emotion and behavior
were obtained from eight children under two conditions—television exposure and therapeutic
clown interventions. Four peripheral autonomic nervous system (ANS) signals were recorded as
measures of physiological arousal; these signals were analyzed with respect to measures of emotion
(verbal self reports of mood) and behavior (facial expressions and vocalizations). Semistructured
interviews were completed with verbally expressive children (n=7) and nurses of participating
children (n=13). Significant differences among children were found in response to the clown
intervention relative to television exposure. Physiologically, changes in ANS signals occurred
either more frequently or in different patterns. Emotionally, children’s (self) and nurses’ (observed)
reports of mood were elevated positively. Behaviorally, children exhibited more positive and fewer
negative facial expressions and vocalizations of emotion during the clown intervention. Content
and themes extracted from the interviews corroborated these findings. The results suggest that this
popular psychosocial intervention has a direct and positive impact on hospitalized children. This
pilot study contributes to the current understanding of the importance of alternative approaches in
promoting well-being within healthcare settings.

Keywords: alternative and complementary therapy – arts-based interventions – paediatrics –
severe and multiple disabilities – single-subject research design

Introduction

Since therapeutic clowning began in North America in

1986, it has become a popular practice in acute and

rehabilitation hospitals worldwide (1–5) and increasingly

is thought to play an important complementary role in

healthcare (2,6,7). In contrast to the more familiar circus

clown whose goal is to entertain, Therapeutic Clowns aim

to promote patients’ well-being by supporting their

expressions of control and emotion using pleasurable
and playful techniques. By creating contexts that enable

individualized, improvisational, often humorous social

exchanges, Therapeutic Clowns alter the social and phys-

ical hospital milieu to enhance the physical and mental
well-being of patients and care providers (2,6–10).
Studies of therapeutic clowning have shown that

this intervention facilitates verbal and nonverbal commu-

nication (7,10); improves mood and attitude (6,11,12);
increases expressions of emotion such as laughter, joy

and humor (7,13–16); supports empowerment and active*These authors contribute equally to this work.
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role-reversal (13) and is perceived as a valuable comple-
mentary therapy by patients, families and care providers
(12,15,16). While these results are encouraging, they must
be interpreted with caution due to the limitations of their
predominantly qualitative or evaluative study designs.
Studies using experimental designs with children have
focused exclusively on the effectiveness of goal-directed
clowning to distract from pain and stress before or
during invasive medical procedures. The results of these
studies are mixed and understanding limited to acute set-
tings (17–20). Hence, understanding of how therapeutic
clowning affects the physical and mental well-being of
hospitalized chronically ill and/or disabled children and
their care providers is limited.
Children in long-term rehabilitation settings experience

far more than invasive medical procedures; prolonged
restricted activities, disempowerment, lack of personal
control and lengthy separations from their families con-
tribute greatly to their stress and anxiety (21,22).
Although the effectiveness of therapeutic clowning
in enabling children to cope in this context is unknown,
this intervention is likely to have significant positive
effects. This hypothesis is supported by studies that
have shown that therapeutic clowning enhances emotion-
al and behavioral responses (6,7,11–16). Positive changes
in emotional responding arising from humor and laughter
have been correlated with increased pain thresholds and
immunity, inversely correlated with stress hormone levels
and linked to positive health (23–29).
Gathering data to validate these effects in long-term

care settings, however, is complicated by the fact that
many children have a variety of conditions that prevent
them from responding in ways that are typical of
nondisabled children. These conditions include severe
cerebral palsy, traumatic brain injury or brainstem
stroke and render many unable to move, gesture or
speak. Hence, measures that rely on speech, typical
movements or invasive techniques like blood sampling
are neither feasible nor ethically justifiable (30–32). As
a result of these challenges, such children are often
excluded from research participation. However, recent
research indicates that autonomic nervous system
(ANS) state or physiological signal trends can be success-
fully correlated with emotional states and thus can pro-
vide an alternative and noninvasive response measure
(33–37). Given the importance of inclusivity to our
understanding of best therapeutic practice, the goal of
this pilot study is to investigate physiological signals as
a measure of responsiveness to arts-based interventions,
specifically, therapeutic clowning.
Emotions modulate many processes controlled by the

ANS including posture, skin temperature and moisture,
respiration and muscle tension (33–37). When anxious,
hands become cold and clammy, hearts race and
breathing becomes shallow and rapid. These changes
arise from changes in electrodermal activity (EDA),

skin temperature, respiration and blood volume pulse

(BVP). More specifically, EDA is a measure of the elec-

trical conductance of the skin. Changes in EDA occur as

a result of cholinergenic stimulation of the sweat glands,

causing them to release ion-rich sweat, thus increasing the

overall conductivity (38,39). Fingertip skin temperature is

influenced by the cutaneous microcirculation of the hand.

Among the fingertip vascular structures are ateriovenous

anatomoses, which are innervated by sympathetic nerve

fibers that react to stimulation of the ANS (40). The

respiratory and cardiovascular systems are dually inner-
vated by both branches of the ANS; stimulation from the

sympathetic branch causes increased functioning in both

systems and stimulation from the parasympathetic

branch reverses this behavior (35). These changes can

be spontaneously, reflexively or voluntarily generated by

a variety of internal or external arousal stimuli. The

interested reader is referred to (35) for a more detailed

description of physiological responding.
In 1983, Eckman demonstrated that five measures of

the ANS (heart rate, left and right hand temperatures,

EDA and forearm muscle tension) could distinguish

between six emotional states: surprise, disgust, sadness,

anger, fear and happiness (36). More recently, in the

field of affective computing, computers have been trained
to classify ANS signals to distinguish among a variety of

emotions. For example, Picard et al. (34) used facial

muscle tension, heart rate, skin conductance and respir-

ation to distinguish between self-reported emotions (neu-

tral, anger, hatred, grief, platonic love, romantic love, joy

and reverence) to an accuracy of 81%. Similarly, Katsis

et al. (41) used the same set of signals to distinguish

between high stress, low stress, disappointment, euphoria

and neutral states to an accuracy of 86%. These findings

suggest that ANS signals are reliable indices of specific

emotions (33–37,41–43).
However, while the results of these studies are promis-

ing, the physiological signals were collected from nondis-
abled adults in a controlled setting, where a constrained

number of emotions were induced and validated through

self-report and behavioral observation (34,36,37,41–43).

The ability for physiological signals to detect uncon-

strained, mixed sets of emotions in naturalistic environ-

ments is still under debate. This problem is further

confounded when these signals are gathered from dis-

abled children, whose physiological systems may respond

with different patterns than nondisabled adults. Thus, to

attempt to understand the effects of therapeutic clowning

on disabled children experiencing prolonged hospitaliza-

tion, we augmented their physiological signals with direct

observations of their behaviors, self-reported mood and

third-party observations of interactions. Based on current

understanding, we hypothesize that children would dem-
onstrate positive, differential physiological, behavioral

and emotional responses to Therapeutic Clowns.
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Methods

Setting and Design

This study was conducted in a large urban pediatric hos-
pital that provides long-term rehabilitative and complex
continuing care to children with a range of physical, cog-
nitive and/or developmental congenital or acquired
disabilities. Many of the children have conditions that
affect the somatic branch of their ANS, causing
decreased or involuntary muscular control, which in
some cases renders them unable to move or to speak.
For these children, many physical and physiological mod-
alities by which emotion can be expressed are differently
affected or rendered uninformative. Given the potential
for idiosyncratic patterns of responding, between and/or
within-subject group designs were not appropriate—
hence a single-subject research design was adopted (44).
A mixed methods approach was used to capture the chil-
dren’s physiological, behavioral and emotional responses
to therapeutic clowning.

Participants

Fourteen inpatients between the ages of 4 and 21 years
were recruited to participate in this study. Ethical
approval was received from the relevant institution, and
written consent was obtained from children and/or their
guardians. Children were excluded if they had a visible
breach of the epidermis or dermis on their arms or their
hands. According to these criteria, and as a result of
equipment malfunction (1), drop-out (1), experimenter
error (1) and collection difficulties related to small hand
size (2) and/or spasticity (1), objective quantitative data
from eight inpatients (4 male, mean age=10.7 years,
SD=5.0) were retained. Five of these children were ver-
bally expressive and had the cognitive skills needed to
contribute self-report and interview data. An additional
two verbally expressive children from the total sample
also participated in the interview yielding a sub-
set of seven participants (4 male, mean age=10.7
years, SD=2.9) for this component. Thus, the final
sample comprised 10 children with primary diag-
noses that included Arterio-venous Malformation,
Guillan–Barré Syndrome, Macrophage Activation
Syndrome, Transverse Myelitis, Cerebral Palsy and
Encephalopathy. While one child had been hospitalized
for over 5 years, the average length of hospitalization for
the remaining nine children was 52 days (SD=37). Six
of the children had been exposed to therapeutic clowning
before participating in this study.

Intervention

As part of an established professional Therapeutic Clown
program, Dr Flap and Ricky visit three inpatient units of

a 75 bed facility two afternoons a week in a duo-clown

partnership. Dr Flap has performed professionally as

clown and actor for 17 years in theatre and circus

realms; Ricky has performed professionally as an actor

for over 10 years. They have also performed for 3 and

5 years, respectively, as therapeutic clown practitioners in

large urban pediatric hospitals. Costumed in only a red

nose and equipped with a multitude of tools (including

music and rhythm, movement and physical comedy,

storytelling and role-reversal, and games), the clowns en-

deavor to empower children during short individualized

visits (e.g. 10–15min).
A children’s television program was selected as a famil-

iar control stimulus that provided similar audiovisual

stimulation (e.g. loud, colorful, musical, humorous,

etc.), permitted individual choice and that would be

accessible to all children irrespective of cognitive abilities

or developmental status.

Data Collection

Data were collected over 4 days of alternating interven-

tions (ABAB) (Table 1). On control days (A), children

watched a television show of their choice, and on inter-

vention days (B), children received routine therapeutic

clowning interventions. The study took place in each

child’s room at a consistent time to control for circadian

rhythms in ANS responses. Before the commencement of

this study, the clowns toured the units with mock physio-

logical recording equipment to familiarize children. The

research assistant further demonstrated the equipment

and responded to concerns on the first day of data col-

lection. For nonverbal children, a parent or a nurse

familiar to the child assisted with set-up. No signs of

distress or fear were noted among any of the participants.
During data collection, children were either comfort-

ably seated or lying down and instructed to minimize

their movements. Each session consisted of 20min of

data collection beginning with a 5 min baseline rest

period (0min� t� 5min), 10min of the scheduled inter-

vention (5min� t� 15min) and a 5 min postintervention

rest-period (15min� t� 20min). The baseline rest period

ensured that children had acclimatized to the physiologic-

al recording equipment before the introduction of the

intervention. The length of the intervention window was

predetermined by standard clowning practice and is

Table 1. Overview of study design

Intervention
(duration)

Period 1:
Baseline (5min)

Period 2:
Intervention (10min)

Period 3:
Rest (5min)

A Rest Television (TV) Rest
B Rest Therapeutic

Clowning (TC)
Rest
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consistent with similar studies examining change in
physiological responding among children (45–48).

Measures

In recognition of the children’s diagnostic complexity and
their diversity in verbal and physical expressive vocabul-
aries, data collection tools were selected that enabled the
inclusion of all inpatient children.

Physiological Responses

As outlined earlier, EDA, skin temperature, respiration
and BVP are strongly associated with emotive responding
(41–43). These four physiological signals were collected
with noninvasive sensors and the ProComp Infiniti�, a
data acquisition system from Thought Technology. To
monitor EDA, two gel-less Ag/Ag-Cl sensors were
attached to the medial phalange of the index and
middle finger of the child’s nondominant hand. To moni-
tor BVP, an infrared sensor was loosely secured with
velcro to his/her fourth finger and to monitor skin tem-
perature, a surface thermistor was attached to his/
her fifth finger with breathable tape. Finally, a

piezoelectric belt was comfortably positioned around

the child’s thorax to monitor respiratory signals. The pos-

itioning of these sensors is illustrated in Fig. 1. All sen-

sors were sampled at a frequency of 256Hz.

Continuous-time recording was used during each 20

min collection session to control for temporal variations

and transient changes in the signals and to determine

each child’s pattern of physiological responding (49).

Behavioral Responses

Six facial and vocal expressions that are commonly asso-

ciated with emotions of a strong positive or negative

valence were tracked by one of two trained observers

for the duration of data collection. The observers had

previous experience with disabled children; with data col-

lection methods (physiological and observational); and

completed a joint training session to ensure reliability in

coding. Positive valence expressions included laughing

and smiling while negative valence expressions included

yelling (without smiling), sighing, crying and grimacing

(50,51). Each minute of the data collection period was

divided into 20 s responses for a total of 60 intervals.

Figure 1. Illustration of the experimental setup for physiological signal data collection.
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The observer recorded the presence of behaviors during
each 20 s interval.

Emotional Responses

Feeling Faces Cards� were used to facilitate verbal chil-
dren’s self-report of mood (52). These cards present
20 exaggerated expressions of different valences on eth-
nically diverse male and female children’s faces. Each
day, children were asked at t=0, 5, 15 and 20min to
select the card(s) in response to the question ‘How do
you feel right now?’

Verbal Responses

At the end of the 4 days of data collection, verbal chil-
dren participated in a brief semistructured interview.
They responded to the following five questions:

1. How do you feel on the days when Dr Flap and
Ricky visit you?

2. How do you feel on the days when the clowns do
not visit?

3. What things do you like about the clowns?
4. What things do you not like about the clowns?
5. What would you tell your friend/sibling about

Dr Flap and Ricky?

Nurses’ Observations of Children’s Responses

Thirteen nurses participated in short semistructured inter-
views to explore their perceptions and experiences of
therapeutic clowning and observations of clown-child
interactions. They responded to the following question:
‘Do you think the children feel and/or behave differently
when the clowns visit?’

Results

Physiological Responses

The four physiological signals were analyzed using a
custom-made multivariate change detection algorithm
designed to detect patterns of physiological signal
change (S Blain, S Kingsnorth, T Chau. Unpublished
algorithm 2010. Toronto, ON: Bloorview Research
Institute). For each physiological signal, a representative
feature was extracted for every second of data collected.
Features extracted during the initial 5 min rest period
(Period 1) were used to describe the multivariate mean,
range and variability of the pattern of physiological
responding unique to that child while he/she was at
rest. Features extracted during the subsequent 10 min
intervention period (Period 2) were compared against
those generated during the resting state (Period 1).
Time points in which the extracted features did not
belong to the class of the child’s resting patterns were

counted and characterized, such that the analysis of

each intervention yielded two outcome measures: (i) the

total number of outliers (T), in other words, the number

of seconds where the child’s physiological signals did not

fall within resting patterns and (ii) the average contribu-
tion of each physiological signal to the outliers generated

during that intervention (Cavg).
Both outcome measures were compared between televi-

sion and clown interventions using regression analyses

(logistic and linear, respectively, for T and Cavg). To

address intrasubject variability, a stringent criterion was
adopted; children were classified as ‘frequency’ respond-

ers if T was significantly different between the two tele-

vision control days and the two clown intervention days

(P<0.05). Similarly, children were classified as ‘pattern’

responders if any of their physiological signals demon-

strated a significantly different pattern of response
(i.e. if Cavg was significantly different) between the two

television intervention days and the two clown interven-

tion control days (P<0.05). Classification was not

exclusive; children could be classified as both a frequency

and pattern responder.
Findings from the regression analyses are presented in

Table 2. It is evident that no two children demonstrated

the same pattern or combination of responsive physio-

logical signals. All eight children experienced one or

more significant physiological change in response to

therapeutic clowning in comparison to watching televi-
sion. The six classified as ‘frequency’ responders all

demonstrated significantly higher frequencies of arousal

during Therapeutic Clown exposure relative to television

exposure. Among the six children classified as ‘pattern’

responders, there was variability in the dominating

physiological signals and in the direction of change.
For two, exposure to therapeutic clowning decreased

their baseline levels of responding. For example,

Participant 5 experienced a drop in fingertip temperature

and a slowing of breathing rate. In contrast, Participants

1, 2, 6 and 7 all experienced increases in skin temperature

Table 2. Results of the regression analyses of the ANS data

Cavg
 Participant T 

BVP  EDA  Temp  Resp 
1*

2
3    
4
5

6
7*

8

Highlighted cells represent significant differences between AA and BB
conditions (P<0.05). Solid cells indicate a reduction in physiological
responding while hatched cells represent an increase relative to baseline
levels. *Denotes partial data set (i.e. AAB).
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either independently or in combination with another
physiological signal.

Behavioral Responses

Behavioral responses were obtained from seven of the
eight children, and a range of facial and vocal expressions
were displayed. For each child, each behavioral response
was normalized by taking the difference between the total
frequency for Period 1 (see Table 1; n=15 intervals) and
the average total frequency for Period 2 (n=30 trials/2)
for each session. Logistic regression analysis was used
to determine whether behavioral differences were signifi-
cantly different (P<0.05) between the television and
clowning interventions.
As outlined in Table 3, seven of the eight children

demonstrated positive and negative behavioral expres-
sions of emotion. Using a moderately stringent criterion,
cells are highlighted for all children who displayed one or
more pairs of significant differences in expressive behav-
ior between sessions (P<0.05). Significant increases in
smiling and laughing and decreases in grimacing were
found. No differences between interventions were found
for negative vocal expressions (i.e. yelling, crying and
sighing); in general, negative expressions of emotion
were low in frequency.

Emotional Responses

To explore changes in emotion, each child’s mood report
was assigned a positive or negative valence. The most
common responses across the four data collection ses-
sions were reports of being happy (n=22), content
(n=8), excited (n=3) or surprised (n=3). Negative
mood reports included being tired (n=12), bored
(n=8) or hungry (n=3); no expressions of fear were
reported. These emotions were reported individually or
in combination (e.g. ‘happy and content’ or ‘tired and
bored’). Changes in overall valence and strength before
(t=5) and after (t=15) Period 2 were determined for

each day. Table 4 displays the results of a visual inspec-
tion of these changes. Participants 3, 5 and 8 did not
have a reliable means of communication and were
unable to self-report, therefore are excluded from this
table. Despite 4 missing cells on clown days among the
verbal children, the overall trend demonstrated is a posi-
tive change in mood following exposure to the clowns
and no change in mood following exposure to a chil-

dren’s television show.

Self- and Nurse Observations of Responses

The interview data were transcribed verbatim and
analyzed using qualitative data analysis software (53).
Data were explored using a range of techniques including
content analysis and testing of emergent themes.
A coding scheme was developed based on the study’s
goals and questions as well as themes emerging from
the interviews. Transcripts were coded for descriptive
content, such as nurses’ descriptions of children’s behav-
ior and children’s description of therapeutic clown
behavior. Coded texts were analyzed for patterns and
themes that illuminated the children’s responses to thera-
peutic clowning.

Table 3. Results of the logistic regression analysis of behavioral responses

Behaviour
Participant

Smiling  Laughing  Grimacing  Yelling  Crying  Sighing  

1* x x x x
2 x x x x x x
3 x x
4 x x x x
5 x x x x x x

x x x x x6  x 
7* x x x
8       

All cells marked by ‘x’ denote observed behaviors. Highlighted cells represent significant effects (P<0.05); solid
cells indicate a reduction in frequency of behavioral responding while hatched cells represent an increase relative to
baseline levels. *Denotes partial data set (i.e. AAB).

Table 4. Results of a visual inspection of change in emotional response
pre to post intervention

Participants Clown intervention Television intervention

Day 1 Day 2 Day 1 Day 2

1 " = =

2 = = #

4 " " = =

6 " " "

7 " = =

Blank cells denote missing data. The direction of the arrow in the cell
represents the direction of change in mood pre to post intervention: "
represents positive change, = represents no change, # represents nega-
tive change.
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Clown-Child Observations and Interviews

The children’s interviews yielded very positive descrip-
tions of their responses to therapeutic clowning; six of
the seven verbal children said they feel ‘happy’ and five
said they feel ‘excited’ when the clowns visit. On days
when the clowns do not visit, three children said they
feel ‘sad’, one is ‘bored’, two ‘happy’ and one child
feels ‘ok’. It is noteworthy that when children expressed
negative emotions, they did so within the frame of refer-
ence of the clown’s game; for example, two children
described not liking specific clown behaviors: ‘Ricky is
naughty and flooded the bathroom’ [9]; ‘. . . they don’t
listen . . . they are bad. Sometimes Ricky misbehaves and
I give him a timeout on the bed’ [6]. These reports indi-
cate that the children are enthusiastically engaged with
the clowns while simultaneously disapproving the
clown’s naughty behavior.

Nurses’ observations of children’s responses

The nurses’ descriptions of children’s responses are also
overwhelmingly positive. Almost all the words used
by the nurses to describe the children’s moods when
interacting with the clowns suggest increased energy, hap-
piness and excitement; and some nurses perceive the
children to be more relaxed when the clowns are present.
Some behavior that nurses ascribed to the children were
quite complex, such as deliberately manipulating the
clowns or pretending to feel an emotion as part of the
play. Referring to a nonverbal child, one nurse said ‘Even
if she doesn’t laugh or smile when they are right there
singing, when they go to another child she will smile
when they leave. Sometimes she pulls that on them too
and they think she doesn’t want them, she will then smile,
but she doesn’t want them to see that’. When examined
in the context of verbal children’s self reports about dis-
ciplining the clowns, and the clowns’ intent to give chil-
dren power, this description may reflect children’s
multilayered emotional experiences—such as enjoyment
in expressing anger or pleasure in acting bored.

Discussion

Impact of Therapeutic Clowns on Children in a

Rehabilitation Setting

Despite their popularity, alternative and complementary
health interventions such as therapeutic clowning are
at risk of being cut in times of fiscal restraint. In the
absence of empirical evidence supporting their benefits
to physical and mental well-being, they are considered
nonessential and difficult to justify. This study begins
to address this need by determining the physiological,
behavioral and emotional effects of therapeutic clowning
on children in a rehabilitation hospital.

Across all children, significant differences in patterns
of ANS responses were found in response to therapeutic
clowning as compared to exposure to a children’s televi-
sion program. Although physiological measures were the
only measure which could be ubiquitously obtained from
all participants, the interpretation of these signals is
entirely dependent on complementary measures of
response. While previous work has demonstrated that
physiological signals are emotion specific, the heterogen-
eity of this population yields individual-specific patterns
of physiological change. This is clearly illustrated in com-
paring the results presented in Tables 2 and 3. While
Participants 1, 2, 4, 5 and 6 all demonstrated greater
positive behavioral changes in response to therapeutic
clowning than to television, no two children demon-
strated the same patterns of physiological change. We
can ascribe positive and negative valence to physiological
responses that are accompanied by behavioral and/or
verbal responses, but in the absence of this complemen-
tary information, we cannot accurately interpret these
results. Despite the intersubject variability in ANS
response patterns, the direct and third-party observations
of increased smiling and laughing, decreased grimacing
and positive changes in mood strongly suggest that the
physiological changes observed can be considered to
reflect positive responses.
These findings complement and expand current under-

standing of this popular art-based intervention to include
disabled children who are experiencing prolonged and/or
repeated hospitalizations (6–20). Furthermore, they
demonstrate the value of using a broad spectrum of tech-
niques and sources, especially for heterogeneous popula-
tions commonly encountered in rehabilitation hospitals.
Only five participants were able to contribute all three
types of data (i.e. physiological, behavioral and verbal)
as operationalized in the current study. The need to use a
multipronged approach to facilitate the inclusion of pro-
foundly disabled children may underlie the paucity of
empirical research exploring their experiences of the
world.

Interrelation Among Response Modalities

In addition to enhancing understanding of the effects
of therapeutic clowning, our multipronged approach fur-
ther highlights the interrelationships among expressive
modalities and the strength of triangulation. For
example, nurses described an emotion to be present
(such as happiness or anticipation), and when pressed
to elaborate, described behavioral indicators such as flap-
ping arms, concentrating more intently or smiling. Thus,
nurses perceived very clear connections between these
children’s emotional and behavioral responses; one
nurse even connected a child’s emotional state to physio-
logical signals and specifically referred to changes in
respiration and blood oxygen saturation as indicators
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of the child’s pleasure in response to therapeutic clown-
ing. These qualitative findings are consistent with
understanding of emotion as a modulator of almost all
forms of verbal and human communication (34). More
importantly, they showcase the limits of conventional
definitions of expressive behaviors.
As a result of the broad spectrum of impairments in

our sample, the range of observed behaviors exceeded the
six behaviors selected to represent overt expressions of
emotion. For example, a significant response may be a
muscle twitch in one child and a rapid and wild wheel-
chair ride in another child. Certainly, typical behaviors,
such as laughing, eye contact and moving towards or
following the clowns, were described by many nurses,
but other described behaviors that included flapping
arms and legs, rolling around in bed, longer durations
of directed eye-gaze or making sounds. Further compli-
cating interpretation of emotional expressions were
reports suggesting that multiple emotions were experi-
enced simultaneously, such as pleasure in feeling angry
in the context of disciplining the clowns. By using narrow
indices of happiness and unhappiness, the full range of
emotion-specific behaviors evidenced may not have been
captured. Further work involving disabled and/or chron-
ically ill children should move away from facial and vocal
expressions of emotion typical of nondisabled children
and instead use responses that reflect the particular
emotional expressions of individual children (30).

Children with Severe and/or Multiple Disabilities

More broadly, findings from this study have implications
for understanding how profoundly disabled children
experience the world. Participants 3, 5 and 8 do not
have a reliable physical or verbal means of expressing
themselves and decoding their responses to stimuli is
very difficult. The reader can get a clear understanding
of how daunting this task is by reviewing the limits of the
conventional measures of affect we employed. These chil-
dren were not able to verbally report, either by interview
or by choosing a Feeling Faces card, their mood or their
perception of the clowns. Participant 8, in particular,
either did not engage in normative expressions of emo-
tion or his/her behavior during the therapeutic clowning
interventions was not significantly different from typical
patterns. Although nurses expressed confidence in being
able to ‘read’ the responses of these children—several
answered ‘definitely’ and ‘you can certainly tell’ in
response to questions about whether a movement or
behavior signified a given mood or desire—data from
the conventional measures alone does not support their
interpretations. This ‘knowledge’ is likely a function of
the nurses’ extensive training in caring for such children
and familiarity with their complex needs.
In the absence of overt and consistent displays of emo-

tion or preference, it is easy for those not intimately

familiar with these children’s idiosyncratic nuanced
expressions to assume that they are nonresponsive.
Table 2, however, presents an alternate story—all three
of these children were ‘frequency’ responders—with sig-
nificant increases in physiological responding to the
Therapeutic Clowns that were not merely a function of
audiovisual stimulation. Two children were also ‘pattern’
responders displaying differential patterns of responding.
Thus, in spite of a lack of evidence from conven-
tional measures, the physiological data clearly demon-
strated that therapeutic clowning had an effect on these
children.
While the valence of these reactions remains unverifi-

able in the absence of overt behaviors or self-report, these
results illustrate the value of using physiological signals
as a means of garnering insight into the emotional state
of children with profound and/or severe impairments.
Furthermore, they enhance our understanding of the
different ways people respond to their environments
and broaden current definitions of participation and
inclusion. For example, changes in physiological respond-
ing may be a means of determining preferences for mean-
ingful and enjoyable activities among children with
profound disabilities and ensuring varied social inter-
actions, engagement and positive stimulation—factors
that contribute significantly to positive emotions and
quality of life (54).

Strengths and Limitations

Although small sample sizes and heterogeneous popula-
tions are typically considered study limitations, we
consider these circumstances as strengths. By using
a single-subject research design, this pilot project was
elevated from a case study to a rigorous experimental
design. Normalization of the data relative to baseline
for each data collection session further ensured that dif-
ferences in responses were the result of the intervention
and not a consequence of day-to-day changes in health
status (e.g. pain, medication and lack of sleep) among the
heterogeneous population. Multiple data sources and
measures allowed for a triangulation of findings—a pro-
cess of particular relevance for individuals with limited
expressive modalities. Finally, continuous ANS recording
avoided potential pitfalls associated with single time
point recordings. While some information can be gleaned
from the latter data collection approach, caution must be
exercised in its interpretation, particularly with heteroge-
neous populations. EDA, for example, demonstrates tem-
poral variation throughout the day and is subject to the
circadian rhythms of the body (49). Furthermore, the
salient information in EDA patterns can only be gleaned
through continuous recording.
Although small in numbers, the current findings strong-

ly suggest that the changes in physiological responding
were not a function of audiovisual stimulation, expressive
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ability or of a pre-existing relationship with the clowns—
as significant differences were seen for all children. The
possibility remains however that these changes are the
result of a live interaction with another person.
Identification of a suitable control for a therapeutic
clown challenged the authors; in the end, selection of a
children’s television show provided the greatest amount
of control and consistency across participants. It should
be noted that despite attempts to keep the presence of the
observers neutral and unobtrusive, many of the children
had a difficult time ignoring their presence and engaged
them in conversation. Furthermore, the third-party obser-
vations provided by the nurses suggest that the presence
of therapeutic clowns on the unit changes the children’s
behavior and mood in ways that are not typically seen in
other interactions between children and caregivers.
Future work should build on these strengths by repli-

cating the current findings with a larger sample size to
permit a more detailed exploration of physiological
responding among disabled children under different
environmental conditions. The inclusion of broader
definitions and more sophisticated assessments of ‘non-
traditional’ behavioral indices of emotion are strongly
recommended to minimize observer bias and facilitate
validation and interpretation of the ANS signals.

Conclusions

In the recent years, there has been a rapid expansion of
therapeutic clowning programs in healthcare settings.
Despite the popularity of this intervention, there has
been little systematic investigation of its effects. The cur-
rent study is valuable in its efforts to address gaps in the
literature. First and foremost, it is the first study to
explore and demonstrate that therapeutic clowning has
a direct physiological impact on children. Second, it
expands the range of healthcare settings investigated in
the literature to include rehabilitation and focuses on
children with chronic conditions experiencing prolonged
hospitalizations. Third, the behavioral, self-report and
third-party observational data support existing evidence
that therapeutic clowning has an overall positive effect on
mood and well-being—even on profoundly disabled chil-
dren. These findings offer a promising platform to
support the continued investigation of therapeutic out-
comes among heterogeneous populations.

Acknowledgements

The authors would like to thank Lisa Bonney, Madeline
Shen and Lindsay Stephens for their assistance with data
collection and analysis; Annie Dupuis for statistical
support; and Jamie Burnett and Helen Donnelly for
many stimulating discussions and encouraging us all to
find our inner clown.

Funding

Funding for this project was provided by a Bloorview
Research Institute Seed Grant (08-054).

References
1. Big Apple Circus. Hospital program. Retrieved July 7, 2009 from:

http://www.bigapplecircus.com/corporate/template.aspx?id=3586.
2. Oppenheim D, Simonds C, Hartmann O. Clowning on children’s

wards. Lancet 1997;350:1838–40.
3. Rambam Health Care Campus. Novel idea: medical clowns for

premature infants. Retrieved July 7, 2009 from: http://www
.rambam.org.il/Home+Page/About+Us/News+and+Events/
Novel+idea+medical+clowns+for+premature+infants.htm.

4. World Clown. A history of caring clowning in Canada.
Retrieved July 7, 2009 from: http://www.worldclown.com/files/
History_of_Caring_Clowning_in_Canada.pdf.

5. Doutores Da Alegria. Clowns in hospitals. Retrieved July 7, 2009
from: http://www.doutoresdaalegria.org.br/download/
PesqInt_english.pdf.

6. Koller D, Gryski C. The life threatened child and the life
enhancing clown: towards a model of therapeutic clowning.
eCAM 2008;5:17–25.

7. Linge L. Hospital clowns working in pairs—in synchronized com-
munication with ailing children. Int J Qualitative Studies Health
Well-Being 2008;3:27–38.

8. Schwebke S, Gryski C. Gravity and levity—pain and play: the child
and the clown in the pediatric health care setting. In: Klein AJ (ed).
Humor in Children’s Lives. A Guidebook for Practitioners. Westport,
CT: Praeger, 2003, 49–68.

9. Masetti M. Transforming Realities in Hospitals [Solucões de palha-
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Rincón F, et al. Effects of a humor-centered activity on disruptive
behavior in patients in a general hospital psychiatric ward. Int J
Clin Health Psychol 2006;6:53–64.

16. Northern Hospital. Humour for good health in the ED and CAHU
(The Clown Doctor project). Retrieved July 7, 2009 from: http://
www.humourfoundation.com.au/page_assets/
HumourforGHealth_report.pdf.

17. Golan G, Tighe P, Dobija N, Perel A, Keidan I. Clowns for the
prevention of preoperative anxiety in children: a randomized con-
trolled trial. Pediatr Anaesth 2009;19:262–6.

18. Canto MA, Quiles JM, Vallejo OG, Pruneda RR, Morote JS,
Pinera MJ, et al. Evaluation of the effect of hospital clown’s
performance about anxiety in children subjected to surgical inter-
vention [Spanish]. Cirugia Pediatr 2008;21:195–8.

19. Vagnoli L, Caprilli S, Robiglio A, Messeri A. Clown doctors as a
treatment for preoperative anxiety in children: a randomized, pro-
spective study. Pediatrics 2005;116:e563–7.

20. Gorfinkle KS, Slater JA, Bagiella E, Tager FA, Labinsky EB. Child
behavioral distress during invasive oncologic procedures and cardiac
catheterization with the Big Apple Circus Clown Care Unit 55.
Pediatr Res 1998;43:12.

eCAM 2010 9 of 10

 by on S
eptem

ber 14, 2010 
http://ecam

.oxfordjournals.org
D

ow
nloaded from

 

http://www.bigapplecircus.com/corporate/template.aspx?id=3586
http://www
http://www.worldclown.com/files/
http://www.doutoresdaalegria.org.br/download/
http://
http://ecam.oxfordjournals.org


21. Hart D, Bossert E. Self-reported fears of hospitalized school-age
children. J Pediatr Nurs 1994;9:83–90.

22. Bossert E. Stress appraisals of hospitalized school-age children.
Child Health Care 1994;23:33–49.

23. Bennett MP, Zeller JM, Rosemberg L, McCann J. The effect of
mirthful laughter on stress and natural killer cell activity. Altern
Ther Health Med 2003;9:38–45.

24. Berk LS, Tan SA, Fry WF, Napier BJ, Lee JW, Hubbard RW,
et al. Neuroendocrine and stress hormone changes during mirthful
laughter. Am J Med Sci 1989;298:390–6.

25. Stuber M, Hilber SD, Mintzer LL, Castaneda M, Glover D,
Zeltzer L. Laughter, humor and pain perception in children: a
pilot study. eCAM 2009;6:271–6.

26. Bennett MP, Lengacher CA. Humor and laughter may influence
healthI. History and background. eCAM 2006;3:61–3.

27. Bennett MP, Lengacher CA. Humor and laughter may influence
health. II. Complementary therapies and humor in a clinicap popu-
lation. eCAM 2006;3:187–90.

28. Bennett MP, Lengacher CA. Humor and laughter may influence
health. III. Laughter and health outcomes. eCAM 2007;5:37–40.

29. Bennett MP, Lengacher CA. Humor and laughter may
influence health. IV. Humor and immune function. eCAM
2007;6:159–64.

30. Dillon CM, Carr JE. Assessing indices of happiness and unhappi-
ness in individuals with developmental disabilities: a review. Behav
Intervent 2007;22:229–44.

31. Murphy J, Tester S, Hubbard G, Downs M, MacDonald C.
Enabling frail older people with a communication difficulty to express
their views: the use of Talking Mats as an interview tool. Health Soc
Care Community 2005;13:95–107.

32. Rabiee P, Sloper P, Beresford B. Doing research with children and
young people who do not use speech for communication. Children
Soc 2005;19:385–96.

33. Bauer RM. Physiological measures of emotion. Clin Neurophysiol
1998;15:388–96.

34. Picard R, Vyzas E, Healey J. Toward machine emotional intelli-
gence: analysis of affective physiological state. IEEE Trans Pattern
Anal Mach Intell 2001;23:1175–91.

35. Blain S, Chau T, Mihailidis A. Peripheral autonomic signals as
access pathways for individuals with severe disabilities: a literature
appraisal. Open Rehabil J 2008;1:27–37.

36. Ekman P, Levenson RW, Friesen WV. Autonomic nervous
system activity distinguishes among emotions. Science
1983;221:1208–10.

37. Collet C, Vernet-Maury E, Delhomme G, Dittmar A. Autonomic
nervous system response patterns specificity to basic emotions.
J Auton Nerv Syst 1997;62:45–57.

38. Vetrugno R, Liguori R, Cortelli P, Montagna P. Sympathetic skin
response: basic mechanisms and clinical applications. Clin Auton
Res 2003;13:256–70.

39. Boucsein W. Electrodermal Activity. New York: Plenum Press, 1992.
40. Hales JRS. Skin arteriovenous anastomoses, their control and role

in thermoregulation. In: Johansen K, Burggren WW (eds).
Cardiovascular Shunts. Alfred Benzon Symposium 21. Copenhagen:
Denmark7 Munksgaard, 1985, 433–51.

41. Katsis CD, Ganiatsas G, Fotiadis DI. An integrated telemedicine
platform for the assessment of affective physiological states. Diagn
Pathol 2006:1–16.

42. Christie IC, Friedman BH. Autonomic specificity of discrete emo-
tion and dimensions of affective space: a multivariate approach.
Int J Psychophysiol 2004;51:143–53.

43. Lisetti CL, Nasoz F. Using noninvasive wearable computers to
recognize human emotions from physiological signals. EURASIP
J Appl Signal Processing 2004;11:1672–87.

44. Logan LR, Hickman RR, Harris SR, Heriza CB. Single-subject
research design: recommendations for levels of evidence and quality
ratings. Dev Med Child Neurol 2008;50:99–103.

45. Nagengast SL, Baun MM, Megel M, Leibowitz JM. The effects of
the presence of a companion animal on physiological arousal and
behavioral distress in children during a physical examination.
J Pediatr Nurs 1997;12:323–30.

46. Lohaus A, Klein-Heßling J, Vögele C, Kuhn-Hennighausen C.
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