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Abstract

Surgery creates a series of traumatic and stressful events in children.  The present study evaluated the effectiveness 
of a multimedia educational programme on anxiety, pain intensity and selected post-operative complications among 
children undergoing elective abdominal surgery.  The study was conducted in a Tertiary care Hospital, Ernakulam, 
Kerala. Experimental pre-test post test control group design was adopted for the study. Purposive sampling was 
adopted and the children between the age group of seven and fifteen years were randomly and equally assigned 
to control (n=50) and experimental (n=50) conditions.  Multimedia educational programme was given to each of 
the parent- child dyad in the experimental group and the control group received routine care. Tools used were 
anxiety rating scale, numeric pain rating scale, respiratory and wound assessment scales. Findings of the study 
revealed that the baseline variables were homogeneously distributed in both the groups. There was a significant 
reduction in anxiety (post test 1 t= 3.90 p< 0.001, post-test 2, t= -3.86 p,0.0001) and pain intensity (p< 0.0001, Mann 
Whitney U 124.50) of children in the  experimental group. It also found a significant improvement of respiratory 
status (p< 0.0001, Mann Whitney U 365.50) and wound status (p< 0.0001, Mann Whitney U 345.50) of children 
in the experimental group. There was a significant association of pre-test anxiety of children undergoingelective 
abdominal surgery with gender (χ2 =7.70, p, <.05) .The results suggests that providing multimedia educational 
programme for children along with their parents had significantly reduced anxiety at various points of time, pain 
intensity and thereby preventing respiratory and wound infections.
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Introduction

Hospitalisation and surgery have negative 
in  uences on children.  It is estimated that around 
60–65% of children experience pre-operative 
anxiety.1 and 67% may develop postoperative 
negative behavioral changes.2 People with high 
preoperative anxiety tend to report more pain, use 
more medication for pain, stay in the hospital longer 
and report more anxiety and depression during 
their recovery than patients with less preoperative 
fear.3 Most common post-operative complications 
in children are post-operative nausea and vomiting 
followed by respiratory complications leading to 

hypoxia. The effects of surgical response provoke 

a negative nitrogen balance and catabolism, 

delay wound healing and cause post-operative 

immunosuppression.

Children experiencing surgical procedures 

require both psychological and physical 

preparations. Literature reveals the effectiveness 

of various preparation programs using  lmed 

modelling4, therapeutic play5,6 three types of 

educational materials (a board game, a video or a 

booklet), 7 video distraction8 and smart phones9 in 

reducing anxiety of children undergoing surgery.

Pain and anxiety are interrelated.  Anxiety 

reduction programs are also found to be helpful 

in reduction of pain perception 10.  Educational 

materials which includes usage of non-

pharmacological pain relieving methods are found 

to be effective in reduction of pain in children after 

surgical procedures.11.  In a study conducted to 
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assess the effectiveness of play activities on post-
operative outcome of children undergoing general 
abdominal surgery in a tertiary care centre in 
Kerala found that signi  cant reduction in the pain 
perception, negative behavioral manifestations 
wound infection and respiratory complications .12

It is also noticed that most interventions in 
children are aimed at reduction of pain and anxiety.  
Other recovery variables are seldom studied. It is 
against this background the present study was 
conducted using multimedia educational program 
for children and their parents on outcome variables 
such as pain, respiratory status and wound status 
in addition to anxiety.

Statement of the problem

Effectiveness of a multimedia educational 
program for children and their parents regarding 
preparation for hospitalisation on anxiety, pain 
intensity and selected post-operative complications 
among children undergoing elective abdominal 
surgery in a selected hospital of Kerala.

Objectives

 The objectives of the study were to assess the 
level of anxiety, pain intensity, respiratory status 
and wound status of children undergoing elective 
abdominal surgery, evaluate the effectiveness of 
multimedia educational program on anxiety, pain 
and selected post-operative complications and to 
determine the association of anxiety of children 
undergoing elective abdominal surgery with 
selected demographic variables.

Hypothesis

H1: There will be a signi  cant difference in the mean 
post test anxiety scores of children undergoing 
elective abdominal surgery between the control 
and experimental group.

H2: There will be a signi  cant difference in the 
mean pain scores of children undergoing 
elective abdominal surgery between the control 
and experimental group.

H3: There will be a signi  cant difference in the 
mean scores of respiratory status among 
children undergoing elective abdominal 
surgery between the control and experimental 
group.

H4: There will be a signi  cant difference in the 
mean scores of wound status among children 
undergoing elective abdominal surgery 
between the control and experimental group.

H5: There will be a signi  cant association between 

pre-test anxiety scores of children undergoing 
elective abdominal surgery and selected 
variables.

Intervention

This included a multimedia education program 
with video, audio, text and pictures. The video is 
a documentary which covers the pre-operative, 
intra operative and post-operative period of 
children undergoing surgery. It emphasized how 
to provide care before during and after surgery 
and parental guidance. The content also included 
general information regarding hospital admissions, 
routines, discharge procedure and the role of 
parents. Speci  c information regarding surgery, 
members of surgical team, orientation to operating 
theatre, anaesthesia, pre-operative holding area, 
recovery room and post-operative ward were 
included.  Pre-operative exercises which includes 
turning, deep breathing and coughing exercises, 
extremity exercises, pre-operative procedures 
including skin and bowel preparations and 
intravenous cannulisation are also shown in the 
program. The exercises are demonstrated through 
the program and time was allowed to perform 
the same by the child during the program. Post-
operative care which includes immediate post-
surgical events, pain management, ambulation, oral 
intake wound care and nutrition are also explained.

The program was developed by reviewing 
related literature, discussion with experts and 
incorporating the real life situation of children 
undergoing surgery and their parents. The 
objectives of the video sessions were identi  ed and 
the outline of the content areas prepared. Further 
content validity was established by ten experts in 
the  eld of psychology, paediatric nursing and 
paediatric surgery. The video was developed in the 
regional language (Malayalam) and was validated 
by subject experts and  ve children and their 
parents (target audience). Apart from the input 
of the researcher, editing of the audio and video 
were done by technical experts in multimedia. The 
duration of the program was 30 minutes.

Materials and Methods

A quantitative approach experimental pre-test 
post test control group design was adopted for the 
present study. The study was conducted in a Tertiary 
care Hospital, Ernakulam, Kerala. After getting 
ethical clearance certi  cate from the Institutional 
ethical committee, a formal written permission to 
conduct the research study was obtained from the 
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Director of the concerned Hospital, Ernakulam. 
Purposive sampling was adopted and the children 
between the age group of 7 and 15 years were 
randomly and equally assigned to control (n=50) 
and experimental (n=50) conditions. 

Data collection was done over a period of eleven 
months.Informed consent from the parents and 
assent from children were taken.  All tools were 
validated by experts and reliability established. 
Parents were interviewed to collect the demographic 
data and clinical data was obtained from records. 
A pre measurement of anxiety was done by 
administering the anxiety rating scale to the child 
(Day 1). This tool consists of 36 items under  ve 
headings prepared by the investigator.  The areas 
included are general anxiety, physical symptoms, 
separation anxiety, hospital related anxiety and 
surgery related anxiety. All item are marked on a 
4 point scale (1-Not at all, 2-Somewhat, 3-Moderate 
and 4-Very much). Higher scores indicate greater 
anxiety.

Multimedia educational program was given to 
each of the parent- child dyads in the experimental 
group during the preoperative period (10-12 
hours before surgery) for 30 minutes using laptop 
(Day 1). A short debrie  ng was done soon after 
the intervention. Post intervention anxiety was 
assessed using the same scale in children after one 
hour of intervention (Day 1).  After the surgery 
when the child is fully awake after anaesthesia 
pain was assessed using numerical pain rating 
scale (Day 2).  Respiratory status  was assessed on 
the  rst post-operative day by using respiratory 
assessment scale (Day 3) which includes respiratory 
rate, heart rate, temperature, SpO2, use of accessory 
muscles, adventitious breath sounds (wheeze, 
rhonchi, and crackles), cough and presence of 
peripheral cyanosis which is observed, measured 
and scored on a three point rating scale. The 
deviations in these parameters are focused with 
respect to respiratory infection. Score of 1 indicates 
normal, 2 indicates mild to moderate deviation 

from normal and 3 indicates severe deviation from 
normal. Higher scores indicate greater deviation 
from normal.  Anxiety was again assessed on the 
 rst post-operative day using the anxiety rating 

scale (Day 3). Wound assessment was performed 
on the eighth post-operative day (Day 10) using the 
wound assessment scale which includes the wound 
parameters such as skin colour, exudate formation, 
approximation, peri wound skin and necrotic tissue 
which is observed and scored on a  ve point rating 
scale. The deviations in these parameters are focused 
with respect to wound infection by observation. All 
these measurements are done in the control group 
except for the intervention. Routine care was given 
to the control group.

Results

Section 1 :Sample characteristics

The mean age of the sample was 10.93 ± 2.49. 
Most of the children were male (60%). Majority 
were studying in classes from 6-10 (65%). Most of 
them underwent appendicectomy (67%). Majority 
of children had previous history of hospitalisation 
(73%). Eighty per cent of children in both the control 
and experimental group had no previous history of 
surgery.

Section 2:  Evaluation of effectiveness of multimedia 
educational program 

Pre-test anxiety scores were tested for 

homogeneity using Mann Whitney u test as 

the distribution did not follow normality. 
Independent sample t test was computed to assess 

the signi  cant difference in the mean post anxiety 

scores. For pain, respiratory status and wound 

status as the distribution of scores were not normal 

Mann Whitney U test was computed to assess the 

signi  cant difference in the mean scores between 
the control and experimental groups.

Table 1 Mean, mean rank, sum of ranks and Mann Whitney U value of pre anxiety scores of children undergoing 
elective abdominal surgery between control and experimental group.

n=100

Group Pretest anxiety Mann Whitney U

Value

p-value

Mean Mean Rank Sum of ranks

Control (n=50) 76.92 51.06 2553 1222.00 0.847

Experimental (n=50) 76.40 49.94 2497

Table 1 shows that the mean pre anxiety score in the control group was 76.92 and the experimental group was 76.40. 
Both the group were similar as the computed Mann Whitney U value is not significant at p< .05.

Anxiety
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Table 2:Mean, Standard deviation ‘t’ value and p-value of post anxiety scores of children undergoing elective abdominal surgery 
between control and experimental group.  

n=100

Group
Control (n=50) Experimental (n=50)

df t value p-value
Mean SD Mean SD

Post test 1 79.54 20.18 65.26 16.20 98 3.90 0.001

Post test 2 74.58 19.05 61.12 15.63 98 -3.86 0.0001

From table 2 it is inferred that there is a significant difference in the post test1 and post test 2 anxiety scores of children
undergoingelective abdominal surgery between the control and experimental group. This indicates, Multimedia educational program
is effective in reducing anxiety of children undergoingelective abdominal surgery.

Table 3 Mean, Mean rank, sum of ranks and Mann Whitney U value of pain scores of children undergoing elective 
abdominal surgery between control and experimental   group . 

n=100

Group Pain Score Mann Whitney 
U Value

p-value

Mean Mean Rank Sum of Ranks

Control (n=50) 7.00 73.01 3650.5

124.50 0.0001
Experimental (n=50) 3.00 27.99 1399.5

From table 3  it is clear that the obtained Mann Whitney test value is 124.50 showing very high significance (p= 
0.0001) for pain scores. This indicates, Multimedia educational program was effective in reducing the intensity of pain in 
children undergoing elective abdominal surgery.

Table 4: Mean, Mean rank, sum of ranks Mann Whitney U value and p value of respiratory status scores of children 
undergoing elective abdominal surgery between control and experimental group. 

n=100

Group Respiratory status score Mann Whitney U 
Value

p-value
Mean Mean Rank Sum of Ranks

Control (n=50) 12.66 68.19 3409.50

365.50 0.0001Experimental (n=50) 10.44 32.81 1640.50

Clearly depicts that the obtained Mann Whitney test value is 365.50 showing very high significance (p=0.0001) for 
respiratory status scores of children undergoing elective abdominal surgery between the control and experimental 
group. This indicates, Multimedia educational program is effective in  improving the respiratory status and preventing 
complication among children undergoing elective abdominal surgery.

Wound status

Table 5: Mean, Mean rank, sum of ranks Mann Whitney U value and p value of wound scores of children undergoing 
elective abdominal surgery between control and experimental group.

n=100

Group
Wound score Mann Whitney U 

Value
p-value

Mean Mean Rank Sum of ranks

Control 

(n=50)

6.26 68.60 3430.00

345.50 0.0001

Experimental (n=50) 5.22 32.40 1620.00

From table 5 it is evident that the obtained Mann Whitney test value is 345.00 showing very high significance (p= 0.0001) for 
wound scores of children undergoing elective abdominal surgery between the control and experimental group.  Therefore, it is inferred 
that there is  a significant difference in the wound scores of children undergoing elective abdominal surgery between the control and 
experimental group. 

Pain intensity
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Association of pre test anxiety scores of children 
undergoing elective abdominal surgery with selected 
demographic variables

Association of pre test anxiety scores of children 
undergoing elective surgery with selected 

demographic variables was computed using 

Pearson Chi- square test. The selected variables are 

gender, age, class of study, type of surgery, previous 

history of hospitalisation, previous history of 

surgery, education of parent, previous experience 

of parent in child’s hospitalisation and previous 

experience of parent in child’s surgery. Only gender 

Table 6: Chi square value, degrees of freedom and p-value of pre test anxiety scores of children undergoing elective 
abdominal surgery with gender     

n=100

Gender
Pre test anxiety

χ2 value df p-value
Mild f Moderate f Severe f

Male
35 23 2

7.70 2 0.02
Female

15 18 7

From the table it is evident that gender has  a influence on the pre test anxiety scores of children undergoing elective 
abdominal surgery.

had a in  uence on the pre test anxiety scores of 
children undergoing elective abdominalsurgery.

Discussion

In the present study among 100 children, the pre 
test anxiety revealed that 47.9% had mild anxiety, 
42.7% had moderate anxiety and 9.4% had severe 
anxiety.  From researches it is estimated that around 
60–65% of children experience pre operative 
anxiety1. The present study supports this  nding 
as majority of children experienced varying levels 
ofanxiety. Anxiety levels may differ according to 
the culture, ethnic background, setting, education 
of parents and developmental stage of the child 
and the type of surgery. In the present study it was 
observed that older children were found anxious 
if they are anticipating an examination within few 
days after the surgery.

Findings of the current study revealed that 
Multimedia educational program was effective in 
reducing anxiety of children undergoingelective 
abdominal surgery. Similar results were seen in a  
quasi- experimental study conducted to evaluate 
the effect of pre-operative preparation program on 
anxiety level13 and a randomized controlled trial 
was performed in Amirkola Pediatrics Hospital, 
Mazandaran on 122 children (7-12 years of age) 
admitted for elective surgery on preoperative 
program using therapeutic play intervention.14 In 
the present study since the intervention was given 
along with the parents, they were relieved of their 
anxiety and were well equipped to handle the child 
during pre, and post operative periods. Parental 

anxiety directly affects child anxiety.That may be 
the reason for signi  cant reduction in anxiety in the 
experimental group. 

The present study found that there was a 
signi  cant reduction in the pain perception of 
children in the experimental group compared to the 
control group. Randomized controlled trial on the 
effect of pre-operative  digital versatile disc (DVD ) 
on 123 parent–child dyads in a Canadian pediatric 
hospital day-care surgery unit, post operative pain 
was signi  cantly lower among the intervention 
group compared with the control group.15 Effect 
of play activities on post operative outcome of 
children undergoing general abdominal surgery  
showed  that the mean pain perception was found 
to be more in control group (4.933) compared to 
experimental group (3.993)(t 6.640p<0.001).12 In the 
present study the difference was due to the reason 
that the experimental group used distraction 
methods like deep breathing techniques and 
counting numbers and playing with hand held 
mobile games which were some of the techniques 
which were taught to them for managing pain. 
Supporting the wound while turning, coughing and 
also during ambulation were practiced by them. 
Children can be easily distracted and learning and 
practicing these techniques helped them to manage 
pain in the intervention group.

In the control group 18% had mild respiratory 
infection. In a study on effect of play activities on 
post operative outcome of children undergoing 
general abdominal surgery revealed that there was 
a signi  cant difference in the mean respiratory 
infection rate in the control group (3.883,SD 0.580) 
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and the experiment group (3.162, SD 0.433) ( t 5.546 
p<0.001).12 In the present study in the experimental 
group children were willing for early ambulation 
and practicing deep breathing and coughing hourly 
which were taught to them through the multimedia 
educational program. Therefore its effectiveness 
needs to be commented.

In the control group 2% had mild wound infection.  
Effect of play activities on post operative outcome 
of children undergoing general abdominal surgery 
found that there was a signi  cant difference in the 
mean  postoperative wound complications in  the 
control (6.367) and experimental (0.248) groups ( t 
9.954 ,p<0.001).12 In the present study children were 
discharged with the dressings on. On the eighth 
post operative day the dressing was opened and 
sutures were removed. Multimedia educational 
program had information on care of child at home 
focusing on wound care and well balanced diet 
for wound healing and signs and symptoms of 
wound infection. Mothers would have followed 
the instructions and that may be the reason that 
none of them developed wound infection in the 
experimental group. Therefore the effectiveness of 
the program could be highlighted.

Association of anxiety of children undergoing 
elective abdominal surgery with demographic 
variables showed that there was a signi  cant 
association with gender. (χ2 =7.70, p <.05).In a study 
done by Ercan16 on children undergoing surgery 
revealed that girls had signi  cantly higher anxiety 
than boys in the pre operative period.Anxiety states 
are not universal. Factors associated with anxiety 
of child and mother may differ in different cultures 
and countries.

Conclusion

The results of the present study provide empirical 
evidence of the bene  ts of incorporating multimedia 
educational programme in the pre-operative 
periods, thereby charting a path towards promoting 
holistic and quality care. It is anticipated that the 
 ndings will not only contribute to promoting the 

nurses’ accountability and responsibility for caring 
their patients through evidence-based practice, 
but will also facilitate the development of more 
autonomy in the advancement of nursing practice.
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