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Background: There have not yet been any published studies on the effects of laughter therapy
on radiation-induced dermatitis in breast cancer patients treated with radiotherapy (RT). We
assessed the effectiveness of laughter therapy in preventing radiation dermatitis in patients
with breast cancer.

Methods: Thirty-seven patients were prospectively enrolled in this study. Eighteen patients
were assigned to the experimental group and the other 19 patients were assigned to the control
group. The patients who were assigned to the experimental group received laughter therapy
during RT. Laughter therapy was started at the onset of RT and was provided twice a week
until completion of RT. The patients who were assigned to the control group only received RT
without laughter therapy. The grade of radiation dermatitis was scored by a radiation oncologist
who was blinded to subject assignment. The patients’ evaluation of pain within the RT field
was also assessed.

Results: In the experimental group, radiation dermatitis of grade 3, 2, and 1 developed in five
(33.3%), five (33.3%), and five patients (33.3%), respectively. In comparison, in the control
group, radiation dermatitis of grade 3, 2, 1, and 0 developed in seven (36.8%), nine (47.4%),
two (10.5%), and one patient (5.3%), respectively. The experimental group exhibited a lower
incidence of grade 2 or worse radiation dermatitis than the control group (33.3% versus 47.4%).
The mean maximal pain scores in the experimental and control group were 2.53 and 3.95,
respectively. The experimental group complained of less severe pain than the control group
during RT. However, these differences were not statistically significant.

Conclusion: The results of this study show that laughter therapy can have a beneficial role
in preventing radiation dermatitis in patients with breast cancer. To confirm the results of our
study, well-designed randomized studies with large sample sizes are required.

Keywords: breast cancer, radiotherapy, radiation dermatitis, laughter therapy

Introduction
Radiation dermatitis is the most common acute adverse effect of radiotherapy (RT) in
patients with breast cancer.'? Several clinical studies have been conducted to evaluate
the efficacy of various topical agents in preventing or minimizing radiation dermatitis
in patients treated with RT; however, the results of these studies have been contradic-
tory or unclear.*” Therefore, to date, there has been no consensus on the gold-standard
approach for prevention or minimization of radiation dermatitis in patients with breast
cancer.

In 1976, Norman Cousins reported that 10 minutes of laughter as a result of
viewing comic films had a considerable analgesic effect in patients with ankylosing
spondylitis.'® Since then, many researchers have investigated the therapeutic efficacy
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of laughter, and reported that laughter can have positive
and quantifiable effects on certain aspects of health, such as
oncology,!'* psychiatry,'* !¢ rehabilitation,!” immunology,'®
pulmonology,” and palliative care.” Although randomized
controlled clinical trials with large sample sizes have not been
conducted to validate the therapeutic efficacy of laughter,
laughter has been used therapeutically for a variety of medi-
cal conditions.??? Also, in Japan, Hajime Kimata reported
that laughter therapy has a beneficial role in the treatment
of patients with skin problem such as allergic dermatitis.?* 2
However, there have not yet been any published studies on the
effects of laughter therapy on radiation-induced dermatitis. In
this study, we assessed the effectiveness of laughter therapy
in preventing or minimizing radiation dermatitis in patients
with breast cancer.

Materials and methods

Patient eligibility criteria included the presence of pathologi-
cally confirmed unilateral breast cancer, no tumor invasion
of the skin, completion of breast conserving surgery with
or without adjuvant chemotherapy, receipt of postoperative
RT to the breast, receipt of total RT dose =45 Gy, no use of
bolus, no concurrent chemotherapy, no history of prior RT
to the chest wall, no history of connective tissue disorder,
and no rashes or unhealed wounds in the RT field.

From July 2013 to January 2014, 37 patients were pro-
spectively enrolled in this study. Eighteen patients were
assigned to the experimental group and the other 19 patients
made up the control group. The assignment of patients was
based on the patient’s preferences. The patients who wanted
to receive laughter therapy were assigned to the experimental
group, and the others were assigned to the control group.
The patients who were assigned to the experimental group
received laughter therapy during RT. Laughter therapy con-
sisted of the delivery of information about laughter and active
motion which was designed to produce laughter, especially
mirthful laughter and self-induced stimulated laughter, and
each session lasted 60 minutes. The laughter intervention
consisted of three parts: introduction, enhancement, and wrap
up. The detailed contents of laughter therapy are summarized
in Table 1. Laughter therapy was started at the onset of RT
and provided twice a week until completion of RT. To confirm
that patients really laughed during laughter therapy, laughter
was assessed through staff observations. Also, the feelings
of patients were assessed by questionnaires before and after
laughter therapy. The patients who did not mirthfully laugh
more than 10 times in each laughter therapy session were
excluded from this study. The patients who did not enjoy

Table | Laughter therapy contents

Step Content Duration

(minutes)

Introduction Self-introduction, simple breathing, 10
friendly greeting, facial
muscle stretching, health clap
Enhancement Delivery of information 40
What is laughter therapy?
Effect of laughter
Effect of praise
Influence of positive thinking
The importance of finding your
self-confidence
Learn to accept yourself as you are
Opening one’s heart to forgiveness
and thankfulness
Active motion
Laughing in the mirror
Laughing dance with music
Laughter exercise with rhythmic
clapping
Movement while maintaining eye
contact with others
Wrap up Quiet and deep breathing, relaxation, 10
embrace and say goodbye, giving one’s
thoughts

the laughter therapy, as assessed by questionnaire, were also
excluded. Patients who were assigned to the control group
received RT without laughter therapy. Any prophylactic
creams or lotions for radiation dermatitis were not allowed
in either group. The institutional review board of the Kyung
Hee University Medical Center approved this study, and all
research was carried out in compliance with the Helsinki
Declaration. We obtained informed consent from all patients
prior to the study.

RT was delivered using a photon beam to the whole
breast. With a schedule of 2 Gy per fraction and five frac-
tions weekly, the whole breast was treated with tangential
fields to 46-50 Gy. In patients with risk factors for local
recurrence (lymphovascular invasion, close margin, or posi-
tive axillary lymph nodes), an electron boost to the tumor
bed with an additional dose of 10—-16 Gy was implemented.
Infraclavicular or supraclavicular lymph nodal irradiation
was also delivered to patients with risk factors for regional
recurrence (lymphovascular invasion, positive axillary
lymph nodes, or extranodal extension), with a total dose of
50-60 Gy. Bolus was not used in any of the patients.

All patient records included estrogen receptor (ER), pro-
gesterone receptor (PR), and human epidermal growth factor
receptor-2 (HER?2) status. Patients were classified according
to receptor status: luminal (ER-positive or PR-positive),
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triple negative (ER-negative, PR-negative, HER2-negative),
and HER2-positive (ER-negative, PR-negative, and
HER2-positive). ER and PR status was determined by
immunohistochemistry staining. Positive HER2 status was
determined using either immunohistochemistry 3+ staining
or amplification on fluorescence in situ hybridization.

Patients were examined at baseline, and at weekly inter-
vals from the start of RT until 8 weeks after its completion.
The grade of radiation dermatitis was scored according to
the Radiation Therapy Oncology Group criteria by a radia-
tion oncologist who was blinded to subject assignment. The
patients’ evaluation of pain within the RT field was assessed
with a 10-cm visual analog scale. At the initiation of RT
and 1 week after RT completion, serum levels of epidermal
growth factor (EGF), transforming growth factor (TGF)-J,
and fibroblast growth factor (FGF) were checked from all
patients.

The primary endpoint was the maximum grade of
radiation dermatitis developed during RT and the follow-up
period. The secondary endpoint was the maximum pain
score and serum growth factors level. Baseline characteris-
tics of the two groups of patients were compared using the
independent #-test or chi-square test. To assess differences
in the maximum grade of radiation dermatitis between the
two groups, we compared the actuarial rate of radiation
dermatitis estimated using the Kaplan—Meier method, and
comparison among groups was performed using the log-rank
test. Elapsed time was calculated from the date of initia-
tion of RT to the date of occurrence of maximum radiation
dermatitis or final follow-up visit. The maximum pain score
and serum growth factors level between the two groups was
compared using the independent 7-test. Parameters evalu-
ated as potential predictive factors for radiation dermatitis
were age, total RT dose, lymph nodal irradiation, body
mass index, adjuvant chemotherapy, breast size, cancer
molecular subtypes, and laughter therapy. All parameters
were categorized into two groups according to distribution.
The correlation of the development of radiation dermatitis
with potential predictive factors was determined using the
log-rank test. The Cox proportional hazard regression model
was used for multivariate analysis. All tests were two-sided
and P<<0.05 was considered statistically significant. All
analyses were performed using SPSS version 18.0 (IBM
Corporation, Armonk, NY, USA).

Results
All patients completed scheduled RT without treatment
interruption. Three patients in the experimental group did

not receive laughter therapy more than three times, and
these patients were excluded from the study. The remain-
ing 15 patients in the experimental group received laughter
therapy as planned. Therefore, 15 patients in the experimental
group and 19 patients in the control group were evaluated and
followed-up until 8 weeks after completion of RT. The staff
confirmed that all patients in the experimental group mirth-
fully laughed more than ten times during laughter therapy.
Also, all patients were satisfied and enjoyed laughter therapy,
as assessed by questionnaire. No patients experienced side
effects from laughter therapy.

Patient characteristics are summarized in Table 2. The
patients in the experimental group were older than those in
the control group, and more patients in the experimental
group had underlying diabetes mellitus than in the control
group. In addition, the patients in the experimental group
had larger breasts than those in the control group. However,
there were no significant differences in other characteristics
between the two groups.

In the whole evaluable patient population, grade 3
radiation dermatitis developed in 12 patients (35.3%), grade 2
in 14 patients (41.2%), and grade 1 in seven patients (18.9%).
One patient did not experience radiation dermatitis. In the
experimental group, radiation dermatitis of grades 3, 2, and 1
developed in five (33.3%), five (33.3%), and five (33.3%)
patients, respectively. In comparison, in the control group,
radiation dermatitis of grades 3, 2, 1, and 0 developed in
seven (36.8%), nine (47.4%), two (10.5%), and one (5.3%)
patient, respectively (Table 3). The experimental group had
a lower incidence of grade 2 or worse radiation dermatitis
than the control group (66.7% versus 84.2%). However,
this difference was not statistically significant (P=0.053)
(Figure 1). The incidence of grade 3 radiation dermatitis was
comparable between the two groups (P=0.894).

Predictive factors for grade 2 or worse radiation der-
matitis were analyzed in evaluable patients. In univariate
analysis, total RT dose was significantly associated with
grade 2 or worse radiation dermatitis (P=0.019) (Figure 2).
In multivariate analysis, total RT dose remained a significant
predictive factor for grade 2 or worse radiation dermatitis
(hazard ratio, 2.646; 95% confidence interval, 1.123—-6.231;
P=0.026) (Table 4).

The mean maximal pain score was 3.76 (range, 0—7; standard
deviation, +2.19) in the whole evaluable patient population.
The mean maximal pain scores in the experimental and control
groups were 2.53 (range, 0—6; standard deviation, +1.62) and
3.95 (range, 1-7; standard deviation, +2.07), respectively. The
experimental group complained of less severe pain than the
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Table 2 Patient characteristics

Experimental Control P-value
group (n=15)  group (n=19)
Age (years)
Median (range) 59.1 49.3 0.018
(48.6-69.6) (38.3-71.4)
Diabetes mellitus
Yes/no 3 (20%)/ 0/19 (100%) 0.041
12 (80%)
Smoking
Current smoker 1 (6.7%) 0 0.564
Former smoker 1 (6.7%) 2 (10.5%)
Never smoker 13 (86.7%) 17 (89.5%)
ECOG performance
status
0/1 8 (53.3%)/ 13 (68.4%)/ 0.734
7 (46.7%) 6 (31.6%)
T stage
In situ 4 (26.6%) 5 (26.3%) 0.254
| 10 (66.7%) 10 (52.6%)
2 1 (6.7%) 4 (21.1%)
N stage
0 12 (80%) 14 (73.7%) 0.312
| 3 (20%) 3 (15.7%)
2 0 2 (10.6%)
Molecular subtypes
Luminal 10 (66.7%) 15 (78.9%) 0.478
Triple negative 3 (20%) 2 (10.6%)
HER2-positive 2 (13.3%) 2 (10.6%)
Body mass index (kg/m?)
Median (range) 23.0 23.0 0.270
(18.4-29.3) (17.2-26.1)
Breast size® (cc)
Median (range) 573.1 423.4 0.015
(182.2-1,055.1)  (203.2-808.5)
Total RT dose (Gy)
Median (range) 56 (46-62) 60 (46-66) 0.353
Lymph node irradiation
Yes/no 3 (20%)/ 5 (26.3%)/ 0.764
12 (80%) 14 (73.7%)
Adjuvant chemotherapy
Yes/no 7 (46.7%)/ 9 (47.4%)/ 0.821

8 (53.3%)

10 (52.6%)

Note: *Calculated from the clinical target volume of the whole breast in radiotherapy

planning computer.

Abbreviations: ECOG, Eastern Cooperative Oncology Group; HER2, human
epidermal growth factor receptor-2; RT, radiotherapy.

control group during RT. However, this difference was not
statistically significant (P=0.077).

The serum levels of EGF, TGF-f, and FGF in both groups
are summarized in Table 5. There were no significant dif-

ferences in serum level of growth factors between the two

groups.

Discussion

In laughter therapy, it is not simply the exposure to a

humorous stimulus, but the actual laughter that has

Table 3 Maximum grade of radiation dermatitis in experimental
and control groups

RTOG Experimental Control
grade group (n=15) group (n=19)
3 5 (33.3%) 7 (36.8%)

2 5(33.3%) 9 (47.4%)

| 5(33.3%) 2 (10.5%)

0 0 1 (5.3%)

Abbreviation: RTOG, Radiation Therapy Oncology Group.

therapeutic efficacy. In patients who are exposed to a humor-
ous stimulus in laughter therapy but do not laugh, a negative
therapeutic response may even be triggered. Therefore, it is
important to distinguish a humorous stimulus from laugh-
ter to determine the true therapeutic effect of laughter in
laughter therapy research.'® In addition, because laughter
is a subjective enjoyable feeling, it is very difficult to mea-
sure the amount of laughter and, to date, there has been
no standard for measurement of the amount of laughter.
Therefore, research on laughter therapy has unavoidable
inherent flaws. In our study, to confirm that patients really
laughed during therapy, the staff participated in laughter
therapy and closely observed patients. Because all patients
in our study mirthfully laughed more than ten times during
each laughter therapy session, we could assess the true effi-
cacy of laughter therapy. In addition, to control the amount
of laughter, we organized the laughter therapy program to
mainly trigger self-induced stimulated laughter. Because
the brain is not able to distinguish spontaneous laughter
(triggered by external stimuli from positive emotions) from
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Figure | Incidence of grade 2 or worse radiation dermatitis in patient groups who
received laughter therapy or not.

Notes: Patients who received laughter therapy during radiotherapy (experimental
group) had a lower incidence of grade 2 or worse radiation dermatitis than patients
who did not receive laughter therapy (control group). However, this difference was
not statistically significant (P=0.053).
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Figure 2 Incidence of grade 2 or worse radiation dermatitis according to total
radiation dose.

Notes: The patients who received a total radiation dose of =60 Gy had a
higher incidence of grade 2 or worse radiation dermatitis than the patients who
received <60 Gy (P=0.019). In multivariate analysis, a statistically significant
difference between the two groups remained (hazard ratio, 2.646; 95% confidence
interval, 1.123-6.231; P=0.026).

self-induced stimulated laughter (triggered by oneself at
will), the therapeutic efficacy of these laughter types do not
vary.?® Therefore, the therapeutic efficacy of laughter can be
analyzed from self-induced stimulated laughter. Through our
staff and a laughter therapy program that triggered mainly
self-induced stimulated laughter, we sought to eliminate
the inherent flaws of laughter therapy research, so that we
could effectively control laughter and analyze the efficacy
of laughter therapy.

There have been a few studies reporting that laughter
has a beneficial role in the treatment of patients with skin
problems. Kimata reported that allergen-induced wheal
reactions were significantly reduced after induction of
laughter in 26 patients with atopic dermatitis.®> Kimata
also reported that laughter increased levels of breast-milk
melatonin in mothers and allergic responses were reduced
in infants who fed with their increased melatonin-containing
milk.? In this study, we assessed the efficacy of laughter in
preventing or minimizing radiation dermatitis in patients
with breast cancer. Patients who received laughter therapy
exhibited a lower incidence of grade 2 or worse radia-
tion dermatitis than patients who did not receive laughter
therapy (66.7% versus 84.2%). However, because of the
small sample size, this difference was not statistically sig-
nificant (P=0.053). On the other hand, several studies have
reported that laughter therapy increases pain tolerance, and
consequentially alleviates pain.?’*° In this study, we also
evaluated the effect of laughter therapy on pain in breast
cancer patients who underwent RT. Patients who received
laughter therapy reported less severe pain than patients who
did not receive laughter therapy (maximum pain score; 2.53
versus 3.95). However, this difference was also not statisti-
cally significant (P=0.077).

However, it is necessary to give attention to uneven
patient characteristics between the two groups in this study.
More patients in the experimental group had underlying
diabetes mellitus and had larger breasts than patients in
the control group. Diabetes mellitus and larger breasts are

Table 4 Analysis of predictive factors for grade 2 or worse radiation dermatitis

Variables Crude incidence rate P-value
of grade 2 or worse Univariate Multivariate
radiation dermatitis (%) analysis analysis

Age (years)

<55 versus =55 87.5 versus 66.7 0.054 0.278
Total RT dose (Gy)

<60 versus =60 57.1 versus 90.0 0.019 0.026
Lymph node irradiation

Yes versus no 100 versus 69.2 0.065 0.159
Body mass index (kg/m?)

<23 versus =23 68.8 versus 83.3 0.423 0.585
Adjuvant chemotherapy

Yes versus no 82.4 versus 70.6 0.420 0.541
Breast size® (cc)

<450 versus =450 72.2 versus 81.3 0.430 0.349
Molecular subtypes

Luminal versus TN or HER2-positive 80.0 versus 66.7 0.426 0.802
Laughter therapy

Yes versus no 66.7 versus 84.2 0.053 0.178
Note: *Calculated from the clinical target volume of the whole breast in radiotherapy planning computer.
Abbreviations: HER2, human epidermal growth factor receptor-2; RT, radiotherapy; TN, triple negative.
OncoTargets and Therapy 2014:7 submit your manuscript 2057
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Table 5 Serum level of growth factors in experimental and
control groups

Variables Mean t standard deviation P-value®
Pre-RT Post-RT

EGF (pg/mL)
Experimental group 66.64156.73 66.02+55.55 0.971
Control group 100.74+78.57 64.67171.1 0.180
P-value® 0.167 0.952

TGF-B (ng/mL)
Experimental group 0.3840.13 0.3610.1 | 0.232
Control group 0.41+0.18 0.35+0.13 0.095
P-value® 0.227 0.686

FGF (pg/mL)
Experimental group 215.55%27.22 223.97+£38.97 0.375
Control group 232.02+67.11 224.04+42.35 0.128
P-value® 0.141 0.996

Notes: *Paired t-test; *Independent t-test.
Abbreviations: EGF, epidermal growth factor; FGF, fibroblast growth factor;
RT, radiotherapy; TGF, transforming growth factor.

well-known risk factors for radiation-induced dermatitis
in breast cancer patients treated with RT.>*!#? Therefore,
even though the patients who received laughter therapy had
unfavorable characteristics that could increase the risk of
radiation dermatitis, those patients showed a lower incidence
of radiation dermatitis than patients who did not receive
laughter therapy. We believe that these findings strengthen
the favorable results of our study.

Although laughter therapy showed favorable therapeutic
efficacy in preventing radiation dermatitis and alleviating
pain in patients with breast cancer in our study, we could
not draw definite conclusions because of the lack of statisti-
cal significance. Therefore, to confirm the favorable results
of our study, additional studies with larger sample sizes
are necessary. In addition, the mechanism of reduction of
radiation dermatitis after laughter therapy has not yet been
investigated. Kimata argued that TGF-B had some role in
minimizing the process of allergic responses in patients with
atopic dermatitis who received laughter therapy.? In this
study, we checked the serum levels of EGE, TGF-f3, and FGF
at the initiation of RT and 1 week after RT completion of all
patients to find potentially important factors in minimizing
radiation dermatitis through laughter therapy. However, we
could not find any significant factors. Therefore, to disclose
the exact mechanism of reduction of radiation dermatitis
after laughter therapy, further studies are necessary. However,
laughter therapy does not require large amounts of time
or money and the side effects of laughter therapy are very
limited, so we suggest that laughter therapy can be imple-
mented easily and cost-effectively as complementary therapy
in patients with breast cancer without confirmation of our

favorable results. We hope more physicians are willing to
introduce laughter therapy as a complement to conventional
treatments such as surgery, RT, and chemotherapy for patients
with breast cancer.

There were some limitations in this study. First, this is a
pilot study with small sample size. Therefore, this study lacks
sufficient data to draw definite conclusions. Second, because
the patients were not blinded to their assignment, their
evaluation of pain score might be over- or underestimated.
However, the radiation oncologist who scored the grade of
radiation dermatitis was blinded. Third, because this is not
a randomized study, there were different baseline charac-
teristics between groups. Fourth, we could not control the
possibility of confounding laughter in the control group.
These limitations make it difficult to interpret the results
of this study. However, since this is the first study to assess
the therapeutic efficacy of laughter therapy for preventing
radiation dermatitis in patients with breast cancer, we believe
that this study provides some interesting and positive evi-
dence that will encourage further research. If a prospective
randomized trial with large sample sizes is conducted, we
can draw more reliable conclusions regarding the efficacy
of laughter therapy.

Conclusion

This single-blind prospective pilot study showed that laughter
therapy can have a beneficial role in preventing radiation
dermatitis in patients with breast cancer. To confirm the
results of our study, well-designed randomized studies with
large sample sizes are required.
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