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| ABSTRACT |

Pain is the main problem of burn injury especially during dressing change in children. Although the
analgesics are widely used to decrease pain, there is certain physical therapy modalities used as pain killers.
This study was done to investigate the effect of massage versus transcutaneous electrical nerve stimulation
(TENS) on reducing distress of children during burn dressing. Forty five children had scald burn injury with
the mean age of 4.04 + 0.74 years participated in this study and assigned randomly into three groups.
Massage group (n=15) who received 30 minutes massage before dressing change, TENS group (n=15) who
received an hour TENS application before dressing change, and control group (n=15) who received verbal
communication. Assessment was done using Children’s Hospital of Eastern Ontario Pain Scale (CHEOPS)
to measure the children’s distress behavior before and during dressing change. Wilcoxon and descriptive
statistical tests were used to investigate the effect of massage versus TENS on reducing children’s distress
during burn dressing change. The results of this study showed that there is no significant difference between
the two treatment modalities (p>0.05), although each modality showed no increase in children’s distress
(p>0.05) during dressing change in comparison with the control group (p<0.05). We conclude that either
massage or TENS could be used to decrease children’s distress during burn dressing change.

\ INTRODUCTION \ Opioid analgesic alone may not fully

relieve all aspects of acute postoperative pain.

ccording to burn statistics, scald

burns are the most frequent type of

burn injury for infants and toddlers,

accounting for 72% of burns in this
age group?.

Burn pain can cause psychological and
functional difficulties. The initial painful
stimulation of nerve endings by the burn with
continued painful stimuli result in peripheral
and central mechanisms causing amplification
of painful stimuli, and the development of
chronic pain syndromes that can be difficult to
treat> Despite pain medication, the daily
dressing change is undoubtedly one of the
most painful experiences that the burn patient
must endure **. Dressing change procedures
for treating severe burns can be painful and
stressful for young patients’.

Complementary medicine techniques used as
adjunctive therapies have the potential to
improve pain management and palliate post
operative distress®. Certainly, the treatment
that is appropriate for adults with burn injuries
is not necessarily applicable to children with
these same injuries and vice versa. Some of
these treatment measures that may be helpful
in minimizing pain during dressing changes in
pediatric ~ patients include  relaxation
techniques, visualization, distraction
techniques, and toys and music brought to the
treatment room**.

Researchers have documented
improvement in  several medical and
psychiatric conditions after massage therapy,
including growth in  preterm infants,
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depression and addictive problems, pain
syndromes, and immune and autoimmune
conditions®. In a controlled study, burned
children who received 30 minutes massage
therapy before debridement or dressing change
reported more relaxation during the
procedure®.

Burn pain affects a significant proportion
of the population. Transcutaneous electrical
nerve stimulation (TENS) was introduced
more than 30 years ago as an adjunct to the
pharmacological management of pain.

In a pilot study, auricular acupuncture-
like transcutaneous electrical nerve stimulation
significantly reduced the pain experienced by
11 patients with burn immediately after wound
debridement, and dressing changes®.

\ METHODS \

Subjects

Forty five children (males and females)
ranged in age from 3 to 5 years old were
participated in this study in the out clinic of
El-Azhar University hospitals. The children
with the mean age of 4.04 £ 0.74 years had a
lower limb scald burn injury less than 10% of
total body surface area with the mean
percentage of 7.66 = 2.01%.

The children were enrolled in the study
after burn injury during the acute phase with
the mean days after injury of 2.29 days + 0.46
days.

After informed consents were taken, the
children were randomly assigned to massage
therapy group (n=15), TENS therapy group
(n=15) and control group (n=15).

Procedures

Standard medical care: Before dressing
by an hour all children received their analgesic
prescribed by their physician. No differences
were found regarding the type of medication
they received.

Control group: The therapist spent about
30 minutes before dressing change,
communicating with the child and talking with
him to control for attention.

Massage group: Massage in this group
was applied through all the body surface area
including face, arms, back and shoulder and
legs (except burned areas).

Massage was applied with gentle and
moderate pressure to the previous areas as
described by Hermandez et al., 20017 but with
some modification:

Face

1- Using flats of fingers, long stroking to both
sides of face;

2- Starting at midline of forehead, stroking
with flats of fingers outward toward temples;
3- Small circular stroking over the temples and
jaw area.

Arms

1- Stroking from hands to shoulders;

2- Squeezing and twisting in wringing motion
from the hands to the elbows.

Back and shoulders

1- Long gliding downward stroking along the
back from neck to the hip.

2- Hand over hand movements from upper to
the lower back paraspinal.

3- Starting at the top of the spine, alternating
hand strokes across the back down toward the
sacrum.

4- Rubbing and kneading shoulders.

Legs

1- Three long gliding strokes from feet to the
hips.

2- Squeezing and twisting in wringing motion
from the feet to the knees.

3- Gliding thumbs across the bottom of each
foot.

TENS group

Fifteen children in this group received
low intensity high frequency TENS therapy for
an hour before dressing change. TENS
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equipment used in this study a battery powered
device (DH808, manufactured by Dae Han
Co.).The electrodes were placed paraveretebral
on the lumbar region™ in relation to the
corresponding burned area of the lower limb.
The current frequency was set at 100 Hz, pulse
width was set at 250usand was delivered in an
asymmetric rectangular biphasic wave form.
The intensity was set according to the patients
comfort, below the threshold of muscular
contraction (< 39 mA) and the sensation was
described to the patients as tingling sensation.
The parameters used in this study were the
same as Farina et al., 2004°.
Assessment

During this study, the child’s behavior
variables were recorded before and during the
dressing change for the three groups; massage
group, TENS group, and control group.
In this study we distinguish between two
phases as follows:
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(1) Before dressing change: it is the period
immediately after the therapist finished the
intervention in the three groups (30 minutes
massage in the massage group, an hour of
low intensity high frequency TENS
application in TENS group, and control
period in control group) till the time the
nurse approached the child to start the
dressing procedures.

(2) During dressing change: it is the period
where the nurse started to change dressing
and ended when the procedures were
completed.

In our study we used The Children’s Hospital
of Eastern Ontario Pain Scale " *°
(CHEOPS) to record the distress behavior
variables before and during the dressing
change. Six behavior variables were
recorded as shown in table (1):

Table (1): The children’s Hospital of Eastern Ontario Pain Scale used to code distress behavior.

Cry
No cry
Moaning
Crying
Screaming
Facial
Smiling
Composed
Grimace
Verbal
Positive
No talking
Other complaint
Pain complaint
Both complaints
Torso
Neutral
Shifting
Tense
Shivering
Upright
Restrained
Touch
No touching
Reaching
Touching
Grabbing
Restrained
Legs
Neutral
Squirm/kick
Drawn up/tense
Standing
Restrained

WD

NP O

NDNNNN P NN P PO

NDNNN P

1
2
2
2
2

Interrater reliability between 90 and 99.5% has been reported for the CHEOPS for 1 to 5 years old after various surgical procedures™.
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Results

Wilcoxon matched pair signed ranks test
which is non parametric test was used because
CHEOPS variables were measured along an
ordinal scale (ranked according to pain
severity).Descriptive statistics was used to
record the percentage of frequency of variable
scores in all study groups during burn dressing
change.

The results of this study presented under the
following headings:
(1) Results of treatment groups:

A) Massage group: the results showed that
there was no significant difference (no
change in behavioral variables) P>0.05
(Table 2).

Table (2): Results of massage group before and during dressing change:

Behavior variables statistics Before-during Behavior variables statistics Before-during
z-value 1.732 z-value 1.414
P- value 0.083 p-value 0.157
cry torso
Level of Level of
S NS S NS
significant significant
z-value 1.933 z-value 1.414
facial p-value 0.053 touch p-value 0.157
Level of Level of
S NS S NS
significant significant
z-value 1.732 z-value 1.732
p-value 0.083 p-value 0.083
verbal Level of NS leg Level of NS
significant significant

NS = no significant difference.

B) TENS group: the results showed that
there was no significant difference (no

change in behavioral variables) P>0.05

(Table 3).

Table (3): Results of TENS group before and during dressing change

Behavior variables statistics Before-during Behavior variables statistics Before-during
z-value 0.302 z-value 0.000
P- value 0.763 p-value 1.000
cry torso
Level of Level of
S NS S NS
significant significant
z-value 0.333 z-value 0.447
facial p-value 0.739 touch p-value 0.655
Level of Level of
S NS S NS
significant significant
z-value 0.920 z-value 0.000
p-value 0.358 p-value 1.000
verbal leg
Level of Level of
S NS L NS
significant significant

NS=no significant difference.

(2) Results of control group: The results

showed a significant

increase

in all

behavioral variables P<0.05 (table4).
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Table (4): Results of control group before and during dressing change:

Behavior variables statistics Before-during Behavior variables statistics Before-during
z-value 3.314 z-value 3.464
P- value 0.001 p-value 0.001
cry torso
Level of Level of
S S S S
significant significant
z-value 3.358 z-value 3.162
facial p-value 0.001 touch p-value 0.002
Level of Level of
S S L S
significant significant
z-value 3.314 z-value 3.162
verbal p-value 0.001 le p-value 0.002
Level of g Level of
R S S S
significant significant

S=significant difference.

(3) Comparison between the three groups
before and during dressing change showed the
following results:

A) Before dressing changes there was no
significant difference in behavior variables
between all studying groups with P>0.05.

B) Comparison between massage and control
groups during dressing change showed a

Table (5): Comparison between massage and TENS g

significant increase in variables in control
group P<0.05.

C) Comparison between TENS and control
groups during dressing showed a significant
increase in variables in control group P<0.05.
D) Comparison between massage and TENS
groups during dressing change showed no
significant difference P>0.05 (table5).

roups during dressing change:

Behavior variables statistics During dressing | Behavior variables statistics During dressing
z-value 0.750 z-value 0.447
cry P- value 0.803 torso p-value 0.655
Level of significant NS Level of significant NS
z-value 1.299 z-value 1.134
facial p-value 0.194 touch p-value 0.257
Level of significant NS Level of significant NS
z-value 1.425 z-value 0.577
verbal p-value 0.154 leg p-value 0.564
Level of significant NS Level of significant NS

NS=no significant difference.

(4) Descriptive analysis: The percentages of
each score in all behavioral variables in

the three studying groups are presented
in the following figures (from 1-6)
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Figure (5): Percentages of touch variable
scores in all studying groups.

DISCUSSION |

A burn injury is one of the most painful
events an individual can experience. In
addition, the treatments  administered,
including some administered by the therapist,
are themselves painful.

It was stated that poorly controlled pain
and anxiety each has adverse psychological
and physiologic effects that account for the
30% rate of posttraumatic stress disorder in
individuals who suffer burns. Also, it was
contended that excessive pain and anxiety
further fuels the hypermetabolic response by
increasing the liberation of stress hormones *2.

Children are very sensitive to the pain
and dealing with them is very critical.

The child’s pain and anxiety must be
considered and  treated  appropriately
throughout all phases of healing.

Pain during changing dressing is a main
complaint of all population suffering from
burn injury.
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Figure (6): percentages of leg variable
scores in all studying groups.

Forty five children with burn injury
participated in this study with the mean age of
404 * 0.74 years. Children were divided
randomly into three groups (massage therapy
group, TENS therapy group, and control
group).

All groups received their analgesics
before changing burn dressing by an hour.

Massage group received 30 minutes
massage for body areas except the burned
areas in the lower limbs. TENS group received
an hour of low intensity high frequency TENS
applied paravertebrally while control group
obtained only verbal communication with the
therapist.

Assessment was done immediately after
intervention and is known as before dressing
change and another assessment was done
during dressing change and we record all the
data concerning the distress behavior
variables.

Results of massage group before and
during change dressing revealed no significant
change in behavior variables of children with
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P>0.05 and in comparison with control group
the results showed a significant increase in
behavior variables of children in control group
with P<0.05 which reflect the effectiveness of
massage therapy in decreasing children
distress during dressing change which is
consistent with other studies * .

Results of TENS group before and
during change dressing revealed also no
significant change in behavior variables of
children with P>0.05 and in comparison with
control group the results showed a significant
increase in behavior variables of children in
control group with P<0.05 which reflect the
effectiveness of TENS therapy in decreasing
children distress during dressing change which
is consistent with Lewis et al., 1990 .

In comparison between massage and
TENS groups the results showed no significant
difference between both groups with P>0.05,
as the massage therapy  stimulate
mechanoreceptors that activate the non painful
nerve fibers, preventing pain transmission
from reaching consciousness *°, which is the
same in case of TENS as TENS reduces pain
through central mechanism by the pain gate
effect on both A delta and C pain fibers in the
posterior horn due to stimulation of
mechanoreceptors (A beta) fibers™®.

So, our study encourages the use of
massage and TENS to reduce pain and
decrease children distress during burn dressing
change.

Thanks for all parents and their children
who participated in this study.

| REFERENCES |

1. Ainsworth, L., Budelier, K., Clinesmith, M.,
etal..  Transcutaneous  electrical  nerve
stimulation  (TENS) reduces  chronic
hyperalgesia induced by muscle inflammation.
Pain, 120(1-2): 182-187, 2006.

10.

11.

12.

East, M.K. and Jones Feller, I.: Epidemiology
of burns in children. In Carvajal HF, Parks DH,
eds. Burns in children: Pediatric burn
management. Chicago: Year Book Medical
Publisher; 3-10, 1988.

Farina, S., Casarotto, M. and Benelle, M.: A
randomized controlled study on the effect of
two different treatment (FREMS and TENS) in
myofascial pain syndrome. Eur Med Phys., 40:
293-301, 2004.

Field, T.: Massage therapy. Med Clin North
Am., 86(1):163-71, 2002.

Field T.: Massage therapy for skin conditions
in young children.Dermatol Clin., 23(4): 717-
721, 2005.

Gallagher, G., Rae, C.P. and Kinsella, J.:
Treatment of pain in severe burns. Am J Clin
Dermatol., 1(6): 329-335, 2000.
Hermandez-Reif, M., Field, T. and Largie, S.:
Childrens' distress during burn treatment is
reduced by massage therapy. J Burn Care
Rehabil., 22(2): 191-195, 2001.

Lewis, S.M., Clelland, J.A. and Knowles, C.J.:
Effect of  auricular  acupuncture-like
transcutaneous electrical nerve stimulation on
pain levels following wound care in patients
with burns:a pilot study. J Burn Care Rehabil.,
11(4): 322-329, 1990.

Low, J. and Reed, A.: Electotherapy Explained
(principles and practice): Nerve and Muscle
Stimulation.2™ ed, Butterworth-Heinemann,
Oxford, 27-99, 1992.

McGrath, P., Johnson, G. and Goodman, J.:
CHEOPS: A behavioral scale for rating
postoperative pain in children.Adv Pain Res
Ther., 9: 935-402, 1985.

Piotrowski, M.M., Paterson, C. and
Mitchinson, A.: Massage as adjuvant therapy
in the management of acute postoperative pain:
a preliminary study in men.J Am Coll Surg.,
197(6): 1037-1046, 2003.

Sheridan, R.L., Hinson, M. and Nackel, A.:
Development of a Pediatric Burn Pain and
Anxiety Scale.J Burn Care Rehabil., 18: 455-
459, 1997.

. Somers, D.L. and Somer, M.F.: Treatment of

neuropathic pain in a patient with diabetic

Bull. Fac. Ph. Th. Cairo Univ.,:
Vol. 12, No. (1) Jan. 2007



61

neuropathy using transcutaneous electrical Butterworth-Heinemann, Oxford, 468-517,

nerve stimulation applied to the skin of the 19909.

lumbar region. Physical Therapy, 79(80): 767- 15. Wang, H.L. and Keck, J.F.: Foot and hand

775, 1999. massage as an intervention for postoperative
14. Tecklin, J.S.: Pediatric Physical Therapy: pain. Pain Manag Nurs., 5(2): 59-66, 2004.

Rehabilitation of The Child with Burn.3" ed,

| o pedldl |
Aol Balada yuat oL JUlaY) (Gad Sl Alad) jue Al gl Al ada el

J<ay ) e\miwﬁ;)u JULY) 8 Boall Balaa s ol Aala (35 al) clilial b dpully) M\yﬁe}y\ﬂu
hoesl) Al s el ).uhk_\uuj\é\.m\Jﬂ\o&uAg_a (J\d.\ssemga_ukﬂcj\al\wamm il @llaa ¢ QY1 sl €
e saae 3 ) Wil sic | paud 385 Mila 45 Aulall oa b sl d)glioaum)md)\;dhk}?\dmdﬁ_\u\p
15 apaxc) alall ye (Al S 4usll de gana g ol salanall Hpas J8 438y 30 32l | ol se ()\sk15?ur_)dm;d\4r_w

JMYMMPH\MM\@M\Q\QMYMM\}s@b)@ﬁ\wbadw\)uud.\ﬁo_\;\)‘tcuaddb;]}s(
OnS oShy g Lt aadind ail | salanall s ol g J8 JakY) G @l sl (uldl JakY) ie A1 Jare Guliiay apiill axdiul | g i)
ek aly | saleall s ol s 08 JULY) Gaa e JalE e alall je A e Al aca Sldaill i Gl dia s <l jlasl
@b)@ﬁ\w\}dﬂdﬂ\‘;\swmjwm4.:41.\4;\41‘27.3}.3uua.'.\);}w(ac)lhc)ud\‘;\hu}uuuba;\‘UYJJP}@L}J\

Oo Q] Lagaladias) Sy alall yie 3 e Al 5 cldail (e SIS o Canll 138 (e L) 28y | daSlall Ao sanally alall e

Gual) agumﬁu;mi,desdum\éy

Bull. Fac. Ph. Th. Cairo Univ.,:
Vol. 12, No. (1) Jan. 2007




