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ABSTRACT

Background: Pain management of children with burn is one of the most important issues in
pediatric medicine. Non-pharmacological methods of pain control can play an important role in
suitable patients. This study was conducted with the aim of investigating the effect of Medical
directed play on the severity of pediatric pain during burn dressing change.
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. to aburn center in Tehran, Iran, for their first burn dressing change. The children were assigned

into control (n=41) and intervention (n=41) groups by random allocation method. The Face,
Legs, Activity, Cry, Consolability (FLACC) scale was used to measure the severity of pain before
and during the dressings. The arterial blood oxygen level and pulse rate were also measured by
a pulse oximeter. In the intervention group, the children were taught about the dressing steps 15
minutes before starting the procedure using a doll. The control group received routine care. The
pain intensity, pulse rate, and arterial blood oxygen were compared between the groups by the
Independent t-test, Paired t-test, Chi-square, and Fisher’s exact exact-test using in SPSS V. 20.

Results: There was a significant difference between the groups between regarding the mean
score of pain intensity during dressing between the groups (P=0.041). A significant difference
was also found in the mean heart rate of the groups during dressing (P<0.001). No significant
difference was seen in the arterial blood oxygen saturation between the groups.

Keywords: :  Conclusion: Medical-directed play effectively reduces pediatric procedural pain through
Medical-directed play, : children’s cooperation during dressing changes. This cost-effective, non-invasive technique can
Pediatrics, Procedural : be widely used for pain management in children with a burn.
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Highlights
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e Guided games before dressing change could reduce procedural pain in 3-6 years old children.

e Pain management in preschool children needs more attention.

e Pediatric nurses can use games with available devices and without any specialized training for children.

Plain Language Summary

We studied the effect of the game on the severity of pain in children's burning dressing change. The results showed
that performing the game before changing the dressing and explaining the procedure to children could reduce the
amount of pain caused by the dressing change. Given the importance of reducing pain in burned patients, relaxation,
and pain relief can result in a better outcome. Replacing the game with a guided game method can be useful and better
than drug interventions to reduce the pain associated with burns.

1. Background

urns are among serious health problems

worldwide (Hasimi et al. 2014), which oc-

cur daily and generate several problems.

Burn injury is the third most common cause

of death after traffic accidents and drowning

(Sadeghi-Bazargani & Mohammadi 2012).

The frequency of severe burn and the consequences of this

damage in terms of mortality, illness, long-term admission,

disability, social stigma, and economic costs to society are ra-

tional reasons for paying special attention of healthcare staff

to these victims (Sanchez et al. 2008). A total of 265 people

die each year because of burn accidents; deaths caused by

burns in low- and middle-income countries are more than
that of high-income countries (Ringo & Chilonga 2014).

Statistics in Iran have also revealed that of 18000 people
referred to Shahid Motahari Burn Center in Tehran City, Iran,
in 2016, 1800 were hospitalized. Moreover, 3850 children
under the age of 12 years referred to the hospital, and 468
of them were hospitalized. Burn wound is associated with
severe pain and causes several biopsychological problems in
the patient (Sadeghi-Bazargani & Mohammadi 2012; For-
juoh 2006). Among the psychological effects of burn injury
are depression, reduced self-confidence, and anxiety related
to remaining scars (Liang et al. 2012).

The International Association of Pain has defined pain
as an unpleasant sensory and emotional experience along
with damage to the actual or potential tissues (Mohan et al.
2015; Rafii et al. 2010). Patients suffering from burn injury
require supportive and therapeutic measures. Burn injuries
not only influence the child but also the parent and the care-
giver (Moore et al. 2015). The most pain that is experienced

during the treatment measures relates to the time of dressing
changes (Sil, Dahlquist & Burns, 2013).

Child pain management during dressing changes has been
reported as insufficiently (Gandhi et al. 2010). If burn pain
relief does not occur properly, it creates harmful effects
beyond the patient’s discomfort, including a defect in the
child’s immune system, increased body metabolism leading
to malnutrition, susceptibility to infection, and delayed burn
wound healing (Guo & DiPietr 2010).

Therefore, using appropriate measures for pain manage-
ment seems necessary (Miller et al. 2011). Although medica-
tions, like sedatives and opioids, reduce burn pain are inad-
equate for pain control (Lalehgani et al. 2014). Moreover,
they are accompanied by complications such as breathing
weakness, drowsiness, nausea, vomiting, and constipation;
an increased dose of these medicines may result in physical
dependence of the individual (Hoffman et al. 2011). Some
authorities even believe that non-pharmacological methods
should be employed prior to pharmacotherapy (Ullan et al.
2014).

Game is the most practical, most straightforward and least
costly non-pharmacological method, in this regard. While
having a positive effect on the child patient, the game can af-
fect parental anxiety and their satisfaction of care. It can also
be used to prepare children for procedures and enhance their
cooperation during the process. The effect of playing games
has been studied in reducing the pain caused by various
procedures like venipuncture in burn and oncology among
children of different ages. In addition, it provides the oppor-
tunity to get acquainted with medical equipment (Moore et
al. 2015; Scarponi 2016; Noruzi Koushali et al. 2017).
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Concerning the importance of pain relief in children
with burn as well as data limitation on the effect of play-
ing games on pain severity during dressing changes; this
study investigated the effect of medical directed play
on the severity of pediatric pain during burn dressing
changes in children referred to the Burn Clinic of Shahid
Motahari Hospital.

2. Materials and Methods

This randomized clinical trial was conducted on 82
children aged 3-6 years, referring to the Burn Clinic of
Shahid Motahari Burn Center. This center is the largest
referral center for burn patients of different ages in Teh-
ran city, Iran. Considering 95% confidence interval (i.e.
1.96) and a test power of 80%, the sample size for each
group was calculated as 41 patients. Moreover, 10% was
considered for attrition.

Based on similar studies, the standard deviation was
estimated to be 2.78. The children were selected using
convenience sampling method in 6 months. After ex-
plaining the goals of the parental partnership plan, all the
parents signed written informed consent forms. Then,
the children were randomly assigned to the control and
intervention groups, using a block size of 4 randomiza-
tions. In both groups, the parents accompanied their chil-
dren. The Inclusion criteria were 3-6 years old children
of both genders, referring to the burn clinic for the first
dressing change, first and second, degree burns, being
fully aware of time, place and people, no audio-visual
problems and intellectual disabilities, being able to com-
municate verbally, and had no pain other than burn pain;
they also should not have received any pain medicines.

The children were excluded in case of an electrical
burn, chemical burn, and burn with tar. Children with
burn in the perineal area or on the head and neck were
also excluded from the study. After ensuring confiden-
tiality, the required information was documented using
patient records, observation, interview, completing the
questionnaires (demographic characteristics, pain inten-
sity, number of pulse, and arterial oxygen levels).

Games were played with the consent of the child and
parents before entering the dressing room when the child
was away from tension. The game was initiated by the
researcher before dressing for 15 minutes as follows:
first, all the dressing steps were explained for the child
and conducted on a doll with a burn. A child’s dressing
package was also provided to the subjects. The child
helped removing the previous dressing and re-dressing
the doll using children’s medical tools. The doll was
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given to the child at the end of the procedure. Pulse ox-
imetry probe was connected to the child’s hand before
starting the dressing in both groups.

To prevent the child’s fear, the probe was first connected
to the researcher and parents’ hands. Before starting the
dressing, the heart rate, pain intensity, and arterial oxy-
gen levels of the subjects were recorded. Their pain was
measured by an assistant researcher before dressing using
the FLACC scale. Concurrent with removing the previous
dressing, the intensity of pain, heart rate, and arterial blood
oxygen levels were recorded again while the pulse oxim-
etry was still connected to the child. To make the study
blind, an assistant researcher, was employed in both groups
to measure the pain. At the end of the dressing, a gift was
given to each child in both groups.

FLACC scale is a measurement used to assess pain for
children between the ages of 2 months and 7 years or in-
dividuals that are unable to communicate their pain. The
scale is scored in a range of 0-10, with 0 representing no
pain. The scale has 5 criteria (face legs, activity, cry, con-
solability) which are each assigned a score of 0, 1, or 2.
It measures pain intensity from the reactions of the face,
legs, mobility, crying, and relaxation. The final score is
obtained by calculating the scores of the 5 criteria. Zero
scores in this scale indicate the lack of pain, and score 10
indicates the most severe pain.

The overall score was divided into three categories as 0-3
(weak pain), 4-7 (moderate pain), and 7-10 (severe pain).
This scale was constructed by Merkel, Voepel-Lewis &
Malviya (2002). The validity and reliability of this tool
have been confirmed in various studies (Voepel-Lewis et
al. 2002; Merkel 2002). Reliability of the Persian version
of the FLACC scale has been confirmed using a parallel
form on 20 children in Iran (P<0.001, r=0.707). (Sadeghi
etal. 2013). To assess the reliability of pulse oximetry, the
device showed constant values in three consecutive mea-
surements. The obtained data were analyzed using SPSS
and Independent Samples t-test, Paired Samples t-test,
Chi-squared test, and Fisher’s Exact-test.

3. Results

The Mean+SD age of children in the intervention and
control groups was 4.34+1.13 and 4.39+1.24 years, re-
spectively. Male gender distribution was 63.4% in the
intervention group and 56.1% in the control group. The
educational level of the majority of mothers was above
diploma in both groups. Both groups were homogenous
in terms of demographic characteristics (Table 1). Chi-
squared test results revealed no significant difference be-
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tween the groups in terms of all the variables mentioned
above as well as the area and percentage of burn (1-25%)
and the lack of analgesic use before dressing (P>0.05).
The test results suggested no significant difference in the
mean score of pain intensity between the groups before
dressing change; most of the children had experienced
moderate pain (P=0.307).

Severe pain was reported by 63.4% of the children in
the control group, while 43.9% of children in the inter-
vention group had experienced that. Moreover, 53.7% of
the children in the intervention group reported moderate
pain. The Mean+SD score of pain was 7.36+1.51 in the
control group during dressing; while it was 6.56+1.66
in the intervention group. Independent Samples t-test
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results revealed a significant difference between the
groups in terms of the mean score of pain during dress-
ing (P=0.041) (Table 2).

Independent Samples t-test indicated no significant dif-
ference between the heart rate of the groups in the pre-
intervention phase; however, Paired Samples t-test re-
vealed a significant difference between the average heart
rate of the groups during dressing change. The mean
heart rate was higher in the control group (P<0.001).
There were no significant differences between the groups
in terms of the level of arterial oxygen saturation before
and during dressing (P=1) (Table 3).

Table 1. Demographic characteristics of pediatric patients in Shahid Motahari Hospital Clinic

No. (%)
Gro
Feature up Tests P
u Experimental Control
Male 26 (63.4) 23 (56.1)
Gender Chi-squares test 0.499
Female 15 (36.6) 18 (43.9)
3 13 (31.7) 14 (34.1)
4 B2 sz Independent
Age group (y) Samples t-test e
5 11(26.8) 6(14.6)
6 8(19.5) 12 (29.3)
Feet 11 (26.8) 11 (26.8)
Abdomen 1(2.4) 5(12.2)
. . Fisher’s Exact-
Place of burning Lower extremity 0(0) 5(12.2) test 0.037
Hand 24 (58.5) 18 (43.9)
Upper extremity 5(12.2) 2(4.9)
<10 29 (70.7) 26 (63.4)
. Fisher’s Exact-
Burning percentage 10-20 7(17.1) 12 (29.3) test 0.426
>20 5(12.1) 3(3)
Mother 9(22) 13 (31.7)
Companion Father 2(4.9) 3(7.3) F'She{;f"a“' 0.876
Both 30(72.2) 25 (61)
High school 8(19.5) 2 (4.9)
Literacy level Diploma 5(12.2) 9(22) Chi-squared test 0.09
Above diploma 28 (68.3) 30(73.2)
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Table 2. Assigning children into the experimental and control groups in terms of pain intensity during the dressing stage

Group

No. (%)

Pain Intensit i et
Bl =y Experimental Control
Low 1(2.4) 0(0)
Moderate 22(53.7) 15(36.6) Independent samples
0.041 ol
Severe 18 (43.9) 26 (63.4)
Total 41 (100) 41 (100)

4. Discussion

The obtained results revealed that guided game before
dressing change could reduce burn pain in children of 3-6
years of age. The findings were in line with a similar study
which examined the effect of playing games on the pain
severity of burn dressing change (Moore et al. 2015).

A study examined the effects of 4 methods (Entonox,
Game Therapy, combination of game and Entonox, and non-
interventional standardized method) before elective surgery;
pain intensity in the experimental groups was less than that
of controls; however, no significant difference was observed
between the 3 experimental groups (using Entonox, playing
and combination of both) (Mohan et al. 2015).

A prospective randomized control trial in a pediatric burn
outpatient clinic was performed to investigate the effects
of MMD (Multi-modal distraction) procedural prepara-
tion (MMD-PP) and distraction (MMD-D) on child pain
reduction, compared to standard deviation (SD) and Vid-
eo Game (VGQ) distraction. The results revealed that both
MMD-D and MMD-PP have significantly reduced pain
intensity (P<OR=0.05) (Miller et al. 2010).
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These findings suggested that guided game before chang-
ing burn dressing or surgery can effectively reduce pain.
The guided game prepares and familiarizes the child with
medical equipment and the planned process for him/her.
This preparation is effective in reducing pain.

Some researchers have reported results in contrast
with those of this study about O, saturation. The authors
found that non-pharmacological pain control methods af-
fect O,sat; where the experimental group had a more
balanced situation in terms of oxygen saturation of ar-
terial blood after and during the intervention. This dif-
ference may be due to the type of procedure; because
the pain of venipuncture and injections is very different
from that of burn. Additionally, in these studies, the O,
level was measured after the painful procedure (Lal et al.
2001; Sajedi et al. 2007; Mott et al. 2008).

A study on the effect of virtual reality on pain of burn
dressing in children reported that using non-pharma-
cological methods is effective in controlling such pain;
however, it has no effects on the physiological indica-
tors. The study concluded that changes of O_saturation
dependent on pulmonary function and the effects on the

Table 3. Comparing the MeanSD of heart rate and arterial blood oxygen levels

+
Group Mean+SD
Stages P (Between-Groups)
8 Experimental Control
Before intervention 109.9+12.24 110.9+75.40 0.43
Pulse

During intervention 119.8 +6.79 122.8 +68.61 0.037
Within groups P <0.001 <0.001

Before intervention 94.1+72.56 94.1+97.69 0.5
0O, saturation

During intervention 94.1+6.35 94.1+6.15 1
Within groups P 0.598 0.087
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lung like sedatives. Moreover, the different results could be
related to the kind of entertainment, the processing time for
each child, the time of heart rate measurement, and O,sat in
the two studies. In the study of Mott, the measurement was
conducted after the procedure (Mott et al. 2008).

A study determined the effect of two non-pharmaco-
logical methods on the pain intensity and physiological
indicators of children; it reported similar results in heart
rate;i.e. thought distortion has

been effective on balancing heart rate and reducing
pain intensity (Hasanpour et al. 2006). A study compared
the effect of music on pain and changes in physiologi-
cal parameters; it concluded that a non-pharmacological
method balanced heart rate in the experimental group
in addition to reducing pain and it did not affect other
indicators (Naderi et al. 2014). In another study which
examined analgesic effects on O, saturation level and the
number of breathing, it was observed that pain control
did not affect O, saturation (Alimohammadi et al. 2014).

According to the obtained results, future studies are
suggested to investigate the effect of playing games on
the level of children’s anxiety and parental satisfaction.
The findings of this study can be beneficial for nurses
working in pediatric wards to provide an opportunity to
relieve the pain of children while taking care of them.
Games can be used without any special training for chil-
dren, and with small and available devices. This method
is entirely non-invasive and has no adverse effects. In
addition to reducing pain, this method causes children
to collaborate and creates a positive experience of the
hospital for the child. Therefore, it is recommended that
this non-pharmacological and non- invasive method be
used by nurses to reduce the procedural pain of children
with a burn.
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