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Abstract

Background: Burn injuries can cause anxiety,
and sleep affective and learning disorders among
children. Hospitalized children are observed to
experience nightmares, behavioural regression and
post- traumatic stress disorder.

Objectives and Methods: This situation increases
both the stress hormone levels in their blood and the
morbidity and mortality rates. Pain becomes more
severe while changing the wound dressings and
during practices like hydrotherapy, skin grafting,
physiotherapy and debridement.

Therefore, good pain and anxiety control should be
achieved especially to avoid pain during treatment,
to help children heal more easily, and to reduce their
stress

Results and Conclusion: We aimed to evaluate the
effects of multiple pediatric burn surgeries on the
pediatric patients and their parents.

Key words: Burn injuries, pain, anxiety, pediatric,
parents.

Introduction

Anxiety is a universal response to any perceived dangers
or threats that cause distress in an individual (1). In
other words, it is an unpleasant emotional state which is
experienced as feelings of uneasiness, worry or foreboding
that are often accompanied by certain physiological
symptoms. The individual perceives it as a feeling of
unrealistic worry and tension as if something bad is going
to happen. This feeling can vary in intensity from slight
uneasiness and tension to severe panic (2).

Spielberger defined two distinct kinds of anxiety: state
and trait anxiety. State anxiety is a subjective fear that the
individual feels due to a specific stressful situation. As a
result of an activation of the autonomic nervous system,
the tension and unease can also be manifested as
physiological symptoms such as sweating, looking pale,
flushing and shaking. Trait anxiety, on the other hand,
is the tendency of the individual to perceive or interpret
every situation as stressful because of his/her inclination
to worry. People with a high level of chronic anxiety are
observed to be vulnerable and pessimistic individuals(3).

There are many causes of burn injuries. It is a type of
injury that can occur due to various causes such as hot
liquids, electrical devices, chemical substances and gas
explosions, and that can be avoided through preventive
steps (4,5). Burn injuries are someof the most serious
traumas and affect patients both physiologically and
psychologically. They cause pain and incur a major stress
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response until they heal. Burn injuries are classified as
distinct from other types of injuries owing to certain factors
including the severe pain during or after the injury, the
changes in the body image of patients and the relatively
long treatment period. In our country over 5,000 children
are hospitalized and treated for burn injuries annually.
40% of the hospitalized burn injury patients are children.
Children aged 1 to 5 years have the highest incidence of
burn injuries.

Burn injuries can cause anxiety, sleep, affective and
learning disorders among children. Hospitalized children
are observed to experience nightmares, behavioural
regression and post-traumatic stress disorder. This situation
increases both the stress hormone levels in their blood
and the morbidity and mortality rates. Pain becomes more
severe while changing the wound dressings and during
practices like hydrotherapy, skin grafting, physiotherapy
and debridement. Therefore, a good pain and anxiety
control should be achieved especially to avoid pain during
treatment, to help children heal more easily, and to reduce
their stress ( 6,7). Burn care requires a multidisciplinary
team consisting of doctors, nurses, dieticians, incident
managers, social workers and other related health care
employees who treat the burned patient.

The surgical process can be stressful for parents. , It has
been shown that increased anxiety levels of parents can
indirectly affect the anxiety level of children and when the
anxiety levels of the parents are lowered, the anxiety levels
of the children and therefore their need for postoperative
analgesic medication can also be reduced (8).

The factors that can affect parental anxiety are classified in
literature as follows: lack of knowledge about the treatment
method, unfamiliar surroundings, type of anesthesia, the
fear that their child will not wake up after surgery, the fear
that they will lose their child, the pain their child feels.
There are also additional factors such as being isolated
from social life, having to communicate with strangers,
medical terminology used by the health care team, and
contact with unfamiliar medical devices.

In this study we aimed to identify the effects of multiple
pediatric burn surgeries on the pediatric patients and their
parents.

Materials and Methods

This study was approved by the Ethical Committee of Gazi
Yasargil Training and Research Hospital School of Health
Sciences and was conducted on 200 pediatric ASA1 and
ASA2 patients aged between 2-16 who had minimum
2 and maximum 6 surgeries in the Burn Center of the
hospital and 200 parents who accompained them. Written
consent was obtained from those parents who were able
to understand the scales or fill them out with the help of
someone they knew.

Surgeons applied Modified Yale Preoperative Anxiety
Scale and Smiley Faces Scale to all the patients 30
minutes before the surgery (Chapman and Kirby-Turner,

2002). 30 minutes prior to the surgery the parents were
given The State-Trait Anxiety Inventory (STAI) and their
points were added up.

Modified Yale Preoperative Anxiety Scale and Smiley
Faces Scale, which enable the doctors to observe and
evaluate the behaviors of the patients before the surgery,
were applied to patients 30 minutes prior to the surgery. To
evaluate the anxiety levels of the parents, the literate ones
were given STAI-1 (The State-Trait Anxiety Inventory) 30
minutes before the surgery. The illiterate ones were read
STAI-1 (The State-Trait Anxiety Inventory) by the doctors
in a quiet room 30 minutes prior to the surgery in the
presence of someone they knew. All the patients were
given 0.01 mg/kg midazolam and 10 mg ketamine in the
preoperative room before they were separated from their
parents and then taken to the operating room. To monitor
the vital parameters of the patients in the operating room,
peripheral pulse oximeter, ECG and non-invasive arterial
blood pressure monitoring methods were used.

This study excluded patients who were operated on only
once or more than six times; patients who had previous
surgery in their anamnesis and their parents, parents
who could not be contacted, parents who had previously
received psychiatric treatment due to anxiety, and parents
whowere being treated for a chronic disease.

Statistical analysis

The Statistical Package for the Social Sciences software
version 16.0, Chicago, IL, USA was used. The data was
analyzed in terms of correspondence to normal distribution.
Demographic data has been presented about the duration
of anesthesia, the severity and percentage of the burns,
average surgery time and standard deviation; gender has
been presented in numbers and percentages.

Cronbach’s Alpha was used to measure reliability of
the scale. The Independent Samples Test was used to
compare the means of two independent groups in order
to determine whether there was statistical evidence that
the associated population means are different, and Mann
Whitney U test was used when the assumptions could not
be met. Levene’s Test was used to evaluate the homogenity
of the two study groups. Statistical significance level was
chosen as p >0.05 in all tests.

From the patients included in the study, 90 were male (45
%) and 110 were female (55 %). The age of the patients
varied between 2 and 15, and the mean age was 4,32 + 3.
The causes of burn injuries were hot water (79,8 %), hot
food (10.9), flame (4.4 %), hot milk (1.5 %) and others (3.4
%). (Figure 1 - next page)

The mean surgery duration was 28.69 minutes, the mean
hospital stay was 6.36 days, the mean number of surgeries
was 2.56, the mean burned total surface area was 9.75
%, the mean burn depth was 2.17, and the mean age was
4.32. (Table 1 - next page)
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Figure 1: Distribution of the Causes of Burns
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Table 1: Descriptive Statistics

Standard
M Minimum Maximum Deviation Variance

MUMBER OF SURGICAL
PROCEDURES 200 2.00 G600 2. 5600 1.08544 1178
DURATION OF SURGERY

200 15.00 52 00 2. 6000 729619 B1.052
(MINUTES)
HOSPITALSTAY[DAY) 200 200 G000 B 3600 711169 52234
TOTALBURMNED SURFACE

200 2.00 35.00 G 7500 .35383 40,371
AREA (%)
BURMN DEPTH 200 2.00 3 .00 2.1700 A77r55 145
AGE [(YEAR) 200 2.00 1500 4 3200 289117 82847
MUMBER OF CHILDREM 200 100 1000 3.5500 184279 3.386

The education level of the parents included in the study are as follows: 54% of the mothers were illiterate, 34% were
primary school graduate, 10% were high school graduate and 2% were university graduate; 18% of the fathers were
illiterate, 57% were primary school graduate, 23% were high school graduate, 2% were university graduate.

70% of the families owned the house they lived in, while 30% of the families were renters. 74% of the families had
nuclear households and 36% had extended households. 34% of the families migrated to the city they lived in, while
66% of them were born there.

It can be seen that the mean scores in the Modified Yale Preoperative Anxiety Scale decreased in both female and male
patients as they went through multiple surgeries (Figure 2
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Figure 2: Comparison of the Modified Yale Preoperative anxiety levels in female and male patients
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Mann Whitney U Test was used to compare the differences in the anxiety levels of female and male patients. The results
of the comparison between the anxiety levels of females and males showed p>0.05 in all preoperative scores and no
significant statistical difference was found between the two groups.

When the Smiley Faces Scale scores were compared, it can be seen that the anxiety levels of both female and male
patients decreased with multiple surgeries (Figure 3).

Figure 3: Comparison of Smiley Faces Scale scores of female and male patients
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Mann Whitney U Test was used to compare the differences in the anxiety levels of female and male patients. The results
of the comparison between the anxiety levels of females and males showed p>0.05 in all preoperative scores and no
significant statistical difference was found between the two groups.

There is a statistical correlation between Modified Yale Preoperative Anxiety Scale and Smiley Faces Scale (p<0.05)
(Chapman and Kirby-Turner, 2002).
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Table 2: The Correlation between Smiley Faces Scale and Modified Yale Preoperative Anxiety Scale

MNumber of Surgical Standard

procedures N Minimum  Maximum Mean Deviation Variance
m-YPAS 1 200 5,00 22 00 14,0500 | 3,48264 | 12,129
m-YPAS 2 200 5,00 20,00 10,1400 | 3,51338 | 12,344
m-YPAS 3 58 5,00 20,00 10,4138 | 3,36452 | 11,323
m-YPAS 4 26 5,00 14,00 00760 2,84155 8077
m-YPAS 5 12 B, 00 10,00 g, 5000 164317 2,700
m-YPAS 6 10 5,00 g 00 &, OO0 114018 1,300
SMILEY FACES 1 200 2,00 &, 00 4 9900 J95869 919
SMILEY FACES 2 200 1,00 &, 00 3,27700 120483 1,452
SMILEY FACES 3 58 2,00 5,00 3,2414 91242 B33
SMILEY FACES 4 2B 2,00 4 00 2, 76592 ,AB3205 Be2
SMILEY FACES S 12 2,00 4 00 26667 LAB1e50 BT
SMILEY FACES & 12 1,00 3,00 16667 LB1e5D BB

In this study, Modified Yale Preoperative Anxiety Scale and Smiley Faces Scale were used to determine the preoperative
anxiety levels of the patients. It was found that the mean anxiety scores of patients measured prior to each surgery
declined as they underwent multiple surgical procedures (Cronbach’s Alpha=0.954) (Table 2).

When the results of STAI-1 questionnaires that were filled out 30 minutes prior to the surgery were analyzed with the
Student’s T Test, they showed homogeneity of variance according to the Levene Test ( p>0.05 ). No significant statistical
difference was found between parents’ level of education and their anxiety levels ( p>0.05).

It was found that 23% of the groups worked for minimum wage or above the minimum wage, while 77% earned less than
the minimum wage. The parents in the study were homogenously grouped in terms of their income level (Levene Test
p>0.05) and Independent Samples T Test showed no significant statistical difference between the anxiety level of the
groups (p>0.05). As the number of patients who underwent more than 4 surgeries was not adequate to form an effective
sample, those patients were excluded from the study.

34% of the families migrated to the city they lived in, while 66% of them were born there. The families were given Mann-
Whitney U Test after the scores of STAI-1 the State-Trait Anxiety Inventory were collected. No significant statistical
difference was found between the migrant and native groups (p>0.05).

When the Mann-Whitney U Test was applied to the mean scores from STAI-1 The State-Trait Anxiety Inventory of the
families who owned a house and those who were tenants, no significant statistical difference was found between the two
groups (p>0.05).

When the mean scores from STAI-1 inventory of nuclear and extended families were compared with the Mann-Whitney
Test, a significant statistical difference was found (p<0.05) (Table 3).
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Table 3: STAI Anxiety Inventory Scores of Family Types
TYPE OF FAMILY

STRUCTURE STAI mean rank  Number of Surgeries
MUCLEAR 148 47,57 1
EXTENDED 52 58,83 1
Total 200

MUCLEAR 148 46,15

EXTENDED 02 62,88

Total 200

MUCLEAR 32 13,12 3
EXTENDED 20 14,10 3
Total 52

MUCLEAR 16 5,19 4
EXTENDED 10 9,50 4
Total 26

MUCLEAR & 2,00 5
EXTENDED & 5,00 5
Total 12

MUCLEAR & 2,00

EXTENDED & 5,00

Total 12

When the anxiety levels of families with 3 and more children and those with fewer than 3 children were compared by
Student T test, no significant statistical difference was found between the two groups (p>0.05).

When the scores of the parents of children with second and third-degree burns were compared by Student T test, no
significant statistical difference was found in patients and their parents (p>0.05).

In this study, STAI-1 State-Trait Anxiety Inventory was used to measure the anxiety levels of the parents 30 minutes

prior to surgery. Anxiety mean scores which were measured before each surgery were observed to decrease with
each surgery (Cronbach’s Alpha=0.838).
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Discussion

The main purpose of this study was to determine the anxiety
levels of children who underwent surgery due to burn
injuries, and of their parents, and to find out the changes
in the anxiety levels through multiple surgical procedures.
The results of this study show that the anxiety levels of the
burn injury patients and their parents decrease with each
surgery the patient undergoes. Caumo and his colleagues
found out that 346 of the 592 patients who underwent
elective surgery had previous surgical operations and
that the anxiety levels were lower in this group. They
explained the lower anxiety levels in patients who had
undergone surgery before with conditional learning model
(9). Erdem and his colleagues also obtained similar results
and reported that previous surgical experience decreases
preoperative anxiety. The study conducted by Duman and
his colleagues supported the conditional learning model
and reported that the patients who had undergone surgery
previously had lower anxiety levels (10, 11). According to
the definition of conditional learning model, an unconditional
fear stimulus must be encountered at short intervals. In
this study, we measured the m-YPAS mean scores of
the patients who had surgery for the first time as 14+3.5
and their Smiley Faces Scale mean scores as 5+0.9. M-
YPAS mean scores were measured 10+3.5 in the second
surgery, 10+£3.3 in the third surgery, 9 in the fourth surgery,
8.5 in the fifth surgery, and 6.6 in the sixth surgery. Smiley
Faces Scale mean scores of the patients were measured
3.27 in the second surgery, 3.24 in the third surgery, 2.76
in the fourth surgery, 2.66 in the fifth surgery, and 1.66
in the sixth surgery. Smiley Faces and m-YPAS scales
were correlated and as the number of surgical procedures
goes up, the mean scores go down. We also think that
this situation is related to the fact that the patients learn
through encountering the fear stimulus at short intervals.

Li and Lam measured the mean preoperative state anxiety
level as 43.7 in their study on 112 pediatric patients and
their parents. It was reported in the study conducted by
Karaca Ciftci and her colleagues that the parents with
children who were to undergo a surgical intervention
experienced a moderate-level anxiety (the state anxiety
mean score was determined as 44.07). The findings of
these studies are similar to our anxiety mean score prior to
the first surgery (The state anxiety mean score 48.9+£7.29)
(12,13).

In our literature review we could not find any studies which
explained the reasons behind the change in the anxiety
levels of parents with children who underwent multiple
surgeries. Studies in this area generally focus on the
anxiety levels prior to a single surgery. This study is the
first to investigate this subject. This study concludes that
the anxiety levels of parents decrease as their children
undergo multiple procedures.We think that this decrease
is related to the decrease in their children’s pain, healing of
their wounds, their getting used to the hospital environment,
the interval between the surgeries, and the conditional
learning model.

In the case study Aygit and his colleagues carried out, the
most common cause of burn injuries among 145 patients
under the age of 12 that were admitted to the burn center
was scalding (86%). They reported the shortest hospital
stay among the cases as 1 day, the longest stay as 48
days and the mean length of stay as 14.5+8.07; the mean
number of surgery as 3.97+3.03, the mean percentage of
burns as 6.68% (14). In this study, the most common
cause of burn injuries was scalding (79.8%). The shortest
hospital stay of the cases was 2 days, the longest hospital
stay was 50 days, the mean length of hospital stay was
6.36x7.1 days, the mean number of surgeries was 2.5£1,
the mean percentage of burns was 9.7+6.3, all of which
are similar to the findings of Aygit and his colleagues.
In the same study, Aygit and his colleagues pointto the
fact that extended family model may have a negative
impact on the pediatric burn injuries and may increase the
preoperative anxiety (14). Similar to the findings of Aygit
and his colleagues, we also found that the anxiety level
was significantly higher in the extended family structure
(p>0.05).

When we look into the burn degrees of the patients admitted
to the burn center, Demirel and his colleagues assessed
227 patients staying in the burn center and saw that 60.8%
of them had second-degree burns and 39.2% had third-
degree burns (15). In this study, 83% of the patients had
second-degree burns and 17% had third-degree burns.
According to the data we obtained in our study, we saw that
second-degree burns were more common. We think that
is because first-degree burns are ignored in our society or
the patients are treated at home after the initial treatment
is provided in the emergency room.

Sayik and his colleagues reported that out of the 1,121
pediatric patients aged between 0 and 18 who went to
the emergency room, 56.4% were male and 43.6% were
female. The size of the burned body surface area was
commonly 10-19% (16). In our study, 45% of the patients
were male and 55% were female. In our patients the
highest percentage of burned body surface area was below
10. Although we had a different statistic from Sayik and
his colleagues, we could not find a meaningful correlation
between gender and burned body surface area, contrary
to their findings. We think that the reason for the lower
percentage of burned body surface area in our study is
the fact that our intensive care unit does not hospitalize
patients with large burn areas because of the physical
conditions of the unit.

While Demir and his colleagues who analyzed the
connection between level of education and preoperative
anxiety on a group of 100 patients pointed out that anxiety
level increased with an increasing level of education, in
the study conducted by Turhan and his colleagues which
included 120 patients it was found that educational level of
the patients did not affect preoperative anxiety levels. In
our study, we compared the anxiety levels of the parents
who received education for at least five years with those
who studied over a five year period, we identified that there
was no connection between the anxiety levels of parents
and their level of education (17, 18).
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Unlike Demir and his colleagues, we could not see a
statistically significant relation between socioeconomic
status and preoperative anxiety. There can be great
differences in the socioeconomic status of people in the
society. Besides, burn injuries can occur in both low and
high income households (18). When our findings were
evaluated, we can say that anxiety levels are not related
to income.

Karaca Ciftgi and her colleagues compared parents with
3 or more children (67.5%) with those with fewer than 3
children (%32.5) in terms of preoperative anxiety levels
and found that those with a higher number of children had
a higher level of anxiety. They stated the reason for that as
the decrease in the time allocated to other children (12).
In our study 65% of parents had fewer than 3 children and
there was no significant statistical difference between the
two groups.

We think that the anxiety levels of the patients and their
parents are not affected by demographic variables and
severity of burns because the initial treatment is provided
timely, the patients receive the right dosage of analgesic
medications, and both the patients and their parents
adjust to the burn center. We also think that the lack of
difference between the anxiety levels of the patients can
be because our burn center staff accompany the patients
to their rooms, show them around the room and give them
orientation to the center; the patients can reach the nurses
whenever they need and they are given information about
everything; the primary doctor and the anaesthetist visit
the patients in their rooms prior to and after the surgery.

When different scales and studies are considered, it is hard
to make meaningful comparisons among the findings of
anxiety studies due to the differences in scales, methods
and procedures. Scales differ in terms of the measurement
of response type, the process conducted, and their
implementation. In our study, STAI-1 state-trait anxiety
inventory was used to measure the anxiety levels of the
parents and Modified Yale Preoperative Anxiety Scale and
Smiley Faces Scale were used on pediatric patients. The
scores of the anxiety scales used on pediatric patients
may vary as they were based on the observations of the
doctors. When these possible differences in scores and
the fact that there is little research available on the anxiety
caused by multiple surgical procedures are taken into
consideration, we think that more studies are required to
verify our findings.

There were two major limitations of the study. Firstly, as
it was carried out only in the burn center of our research
hospital, the results of the study cannot be generalised to
other burn patients. Secondly, the study was really time-
consuming as it involved patients with burn injuries.

Conclusion

In this study which focused on the measurement and
evaluation of the anxiety levels of preoperative patients
and their parents and on whether there were statistically
significant differences based on the distinct qualities
of patients and their parents, we found out that there
were no statistically significant differences in the anxiety
levels of the groups when they were compared in terms
of education level, home ownership, migration status and
income. When the family structures were compared, the
results demonstrated a statistically significant difference
in anxiety levels of members of extended families and
nuclear families, and it was revealed that the anxiety levels
in the extended family structure were higher (p<0.05). In
the study, the mean score of the STAI-1 anxiety scale was
measured as 48.9+7.29 for the parents, and the mean score
of the m-YPAS scale was measured as 14£3.5 and that of
Smiley Faces Scale measured as 4.9+0 for the pediatric
patients prior to the first surgery, and we concluded that
the anxiety levels decreased with multiple surgeries.
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