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Abstract: Background: Children are always dependent, can’t say about their needs or pain always.
This cannot be neglected at any cost as excess pain can damage nerve cells & many more. But
Consideration about pain during procedures for toddlers is a less talked topic as far as the actual
application is concerned in Odisha. Thus the researcher felt the need of doing a study on this
Diversional therapy as bubble popping can easily distract and hold the mind of the children for a
while & is cheap. Aim & Objective: To evaluate the effect of bubble popping therapy on behavioral
response to pain perception among toddlers during parenteral vaccination. Material & methods:
Thus a quasi-experimental study was conducted among 60 samples (13-24 months), where both
experimental & control groups contain 30 samples each. Purposive sampling techniques were
adopted. Experimental group were given diversion during parenteral vaccination. FLACC
behavioral pain assessment scale was used to measure the behavioral response to the level of pain.
Result: The mean score of the control group was 7.68 & that of the experimental group is 4.48
with a mean difference 3.20. The obtained ‘t’ value is 8.42 at ‘p’ < 0.05 (2.01). Henceforth we
rejected the null hypothesis and accepted the research hypothesis. Conclusion: Thus bubble
popping is effective in reducing pain among toddlers during vaccination.
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Introduction
India has total 121.1 Cr population out of which 16.45 Cr are children of 0-6 years age which
constitute around 13.59% of the total population given by Census 2011.1
Children are very important in deciding the future of a nation. If taken care of properly can bring a
drastic change in the world. And like education, health is the basic right of every child. Along with
that we should not forget the fact that the children are always dependent. They will not say about their
need on their own, as of fact they cannot understand it. Thus it is the prime responsibility of parents &
as well as health care provider to often address their needs & to look for any clues of need in them.2
A child often gets pain during invasive procedures in hospitals. As per a study child shows more fear
& increased pain perception towards diagnostics & monitoring procedures. Inadequate pain
management is leading to many acute & chronic health issues in children. Some of them are physical
& psychological threat, damage to neuronal circuit of spinal cord etc.3,4,5
According to UNICEF, In Odisha the low level of skills during different procedures and treatment of
medical and paramedical staff is still existing like a challenge. The ultimate result of this is poor
quality service delivery. One such example is the opting for painless procedures in hospitals during
the vaccination of toddlers. The importance of such needs to be understood by all healthcare
providers, so that the worst health outcome due to painful procedures among children can be avoided.6
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According to an article published by the united states, CDC a child of < 6 years is getting 29
parenteral vaccination on an average.4 There are many lively examples in form of research evidence
of consequences of not giving adequate analgesia to children during any invasive procedures like
child became more distress, increased sensitivity to behavioral response, the pain perception has the
link between the cognitive & emotional center in the brain, as a result, the painful experience stays in
the mind of the child, creating increased pain perception in the subsequent procedures, which may
require more dose of analgesia and finally the medical insult.7,8
On the other hand comparing both pharmacological to nonpharmacological intervention, the
Diversional therapy is nowadays getting more popularity because of feasibility for every setting as far
as the side effects, preparation & cost is concerned. 8 There are many non-pharmacological pain
management therapy available for children during painful procedures like the use of cartoons,
Diversional therapy using computer, imagination technique etc.9,10,11 popping the blown bubble is one
of them. The researcher selects this as it can able to hold the attention of the child for some time
because it involves the activity of engaging the child.12,13
Aims & objectives
To evaluate the effect of bubble popping Diversional therapy on behavioral response to pain
perception during parenteral vaccination among the toddlers of Odisha
Methods & materials
Study Type- True experimental study.
Study population- The present study was carried out in the year 2018-19 in the vaccination unit of
selected tertiary care hospitals i.e IMS & SUM Hospital, Bhubaneswar, Odisha. Two groups of
sample in the form of experimental & control was taken & each group is comprised of 30 toddlers.
The age group is 13-24 months. The samples were selected using a consecutive sampling technique.
Development of tool- The data were collected by using the self-structured demographic Performa &
standardized FLACC pain scale after the checking for validity (given to 7 experts) & reliability (0.08
by Cronbach alpha formula )
Pilot study- also conducted on 20 samples first before the actual study to see the feasibility for
conducting the study.
Sample size calculation
The formula used for calculating sample size in this study is
(𝒁𝟏−𝜶/𝟐 + 𝒁𝟏−𝜷 )𝟐
𝐧 = ( 𝝈𝟏 + 𝝈𝟐 )𝟐
(𝒎𝟏 − 𝒎𝟐 )𝟐
Where
• 𝜎1 = is the SD of the experimental group from a similar Diversional therapy study that is 1.96
• 𝜎2 = is the SD of the control group (2.56),
• (𝑚1 − 𝑚2 )2 = is the square of mean difference (7.2),
• 𝑍1−𝛼/2 = is the level of significance at 0.05 that is 1.96,
• 𝑍1−𝛽 =the power of the researcher considers for detecting the difference, which is considered
as 0.10 in this study. Z0.90=1.28 from Gaussian table
After calculation the sample size was found out to be 29.7, So each group was taken 30 samples
Study design and data collection procedure- Post-test only control group design was adopted to
find out the effect of bubble therapy on pain level of toddler in both experimental & control group and
also the relationship between the various demographic variables (age, gender, number of siblings,
previous history of parenteral vaccination) with post-intervention level of pain.
A total of 60 samples were chosen as per the sample size calculation formula. Out of 60 samples 30
samples in the control group & another 30 samples in the experimental group were allotted randomly.
Here in this study no pretest done. first the intervention (bubble-popping therapy) was introduced to
the interventional group & none of the treatment given to the control group. Then lastly only the posttest score was taken in both the groups. And the level of pain was documented.
Consent- written consent was taken from the parents of the toddlers before the data collection by
explaining about the study purpose & ensuring about the confidentiality.
Ethical Approval- Ethical approval was taken from the institutional ethical committee (IEC) of IMS &
SUM Hospital.
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Data analysis- The collected quantitative data were analyzed by using descriptive & inferential
statistics of frequency & percentage distribution, t-test & ANOVA with the help of SPSS version 20

Figure 1. Flow Chart

ResultTable 1. Description of demographic variable of both the groups
Code
no

Socio-demographic
Parameter

(n=30+30)

Control group Experimental
Group
%

1.

2.

Age
A)13-16 months
B)17-20 months
C)21-24 months
Gender of the child
A)male
B)female
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%

36%
28%
36%

36%
32%
32%

60%
40%

60%
40%
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3.

9.

Education of mother
A)no formal education
B)primary level
C)secondary level
D)higher secondary level
E)graduate level & above
Previous history of hospitalization
A)yes
B)no
Monthly family income
A) < Rs 10,000/B) Rs 10,000-20,000/C) Rs 20,000-40,000/D)> Rs 40,000/No. Of siblings
A)0
B)1
C)2
D) more than 2
Type of family
A)nuclear family
B)joint family
Residence
A)urban
B)rural
Birth weight of the child

0%
12%
24%
60%

0%
8%
28%
60%
0%

10.

A)<1000gms
B)1000-1500gms
C)1501-2500gms
D)2501-3500gms
E)>3500gms
Previous experience of vaccination

100%
0%

100%
0%

11.

A)yes
B)no
Caregiver of child during vaccination
A)mother
B)father
C)other person

80%
12%
8%

80%
12%
8%

4.

5.

6.

7.

8.

0%
12%
20%
36%
32%

0%
12%
20%
36%
32%

32%
68%

32%
68%

12%
24%
48%
16%

12%
24%
48%
16%

36%
36%
24%
4%

36%
36%
24%
4%

56%
44%

44%
56%

52%
48%

52%
48%

A total of 60 samples were studied, in which a maximum of 36% of the sample in the control group
were in the age group between 13-16 months and 21-24 months whereas In the experimental group
the majority 36% of the sample were found in 13-16 months. The majority of 56% have nuclear
families in the control group and joint family in the experimental group. (Table-1)
All 60% of the sample were male, Majority (36%) of the parents have higher secondary
education, Very less sample (32%) have a history of hospitalization, Very less 24% have 2 siblings,
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all 62% resides in urban, no child has birth weight <1000gm, all the sample have some past
vaccination experience and lastly around 80% of the child were accompanied by their mothers in both
the groups. (Table 1)
Table 2. Description of level of pain score in both groups
(n=30+30)
Sl no.

Scale

Control group

1

Released and comfortable (0)

2
3
4

Mild comfort(1-3)
Moderate pain(4-6)
Severe pain(7-10)

0%

Experimental group
0%

0%
20%
80%

40%
48%
12%

The level of pain is shown above in the form of frequency and percentage among the control group
and the experimental group shows a maximum of the control group samples have severe pain whereas
the maximum of the sample in the experimental group were having mild & moderate pain only
(Table-2).

Figure 2. Radar Chart showing the comparison of pain scores in both groups
Radar chart showing the pain score distribution in both the groups where for the experimental group
the pain score range only between 0-8 whereas in the control group it is very widely distributed.
(Figure 2).
Table 3. T-test among both the groups
(n=30+30)
Mean value
Control
Experimental
group
Group
7.68
4.48

‘t’ Test
Value

P-value
(table)

df

Remark

8.42

2.01 at
<0.05

48

Significant
difference present
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The data represented in table no. 3 depicts that the mean score of the control & experimental group is
7.68 and 4.48 resp. and the mean difference is 3.20. The obtained ‘t’ value (8.43) was found to be
significant at P-value(<0.05).
Hence the calculated t value (8.42) is more than the tabulated t value (2.01) at p =0.05, level
of significance, hence the null hypothesis rejected and thereby the alternative hypothesis is accepted,
which means there is a strong significant difference exists between the pain score of control group to
the experimental group. This concludes that the bubble popping is found effective in distracting the
toddlers during parenteral vaccination.
Table 4. ANOVA table showing data of both groups

(n=30+30)

ANALYSIS OF VARIANCE (ANOVA) TABLE
Source s of Variation
Between the Groups
Within the Groups
Total

SS
0.98
95.44
96.42

df
1
48
49

MS
0.98
1.99

F
0.4929

P
**

F critical
value
0.4860

ANOVA table also confirms that there are significant differences between both the groups, as the
calculated ‘F’ value(0.49) is more than the tabulated value (0.48) leading to rejection of the null
hypothesis. (table-4)

DiscussionIn the present study FLACC pain scale is used & the bubble popping is found to be effective in both ttest, Radar chart & ANOVA test. This finding is supported by a study done by Shrestha R, Jeneta B.J,
2018 where the investigators used cartoon therapy for reducing pain levels among pre-schoolers
during IV injections. They also used the FLACC scale & also the Diversional therapy was found to be
effective.14
The current study shows the mean post-test score of the experimental group is low whereas that of the
control group is high because of the level of pain, which is supported by Singh S, Chanu SE, and
Chaudhary A, 2017. In their study the mean post-test score of exp. Group is 1.2 ± 0.54 & that of the
control group is 4.5 ± 1.9. That means the level of pain in the control group is more than the
intervention group.15
The current study is conducted on the toddlers between 13-24 months whereas most of the
intervention with Diversional therapy done on children of 0-14year age, which is a counter to this
study. 14,15
In another experimental study on 3 different diversions on pain reduction, most of the sample (91%)
were girls & the rest were boys whereas in our study maximum (68%) were boys & the rest were
girls. This is counter for my study.16
None of the studies on diversion therapy did ANOVA Analysis but we in our study did this, where we
also got a significant difference between the groups. 14-17.

Conflict of interest- None
Ethical Permission: Approved
Funding: None
1056

European Journal of Molecular & Clinical Medicine
ISSN 2515-8260 Volume 7, Issue 11, 2020
Reference
1. Children in India, A statistical Appraisal. Social statistical division. central statistics office.
Ministry of Statistics & Programme Implementation. 2018. www.mospi.gov.in. Available at
http://www.mospi.gov.in/sites/default/files/publication_reports/Children%20in%20India%20
2018%20%E2%80%93%20A%20Statistical%20Appraisal_26oct18.pdf
2. Sanaulla M. Children- How important are they for world. Experiences unlimited. Mar,2020.
Available at https://sanaulla.info/2008/07/10/children-and-world/
3. Cummings JAF. Pediatric Procedural Pain-How Far Have We Come? An Ethnographic
Account. HHS public access. NCBI. Pain Manag Nurs. 2015 Jun; 16(3): 233–241.
4. Shave, K., Ali, S., Scott, S.D. et al. Procedural pain in children: a qualitative study of
caregiver
experiences
and
information
needs. BMC
Pediatr 18, 324
(2018).
https://doi.org/10.1186/s12887-018-1300-y
5. Kristensen HN, Christensen SL, Thomsen HH. Acute Procedural Pain in Children:
Intervention With the Hospital Clown. April 2018 Clinical Journal of Pain 34(11):1.
Available
at
https://www.researchgate.net/publication/324968010_Acute_Procedural_Pain_in_Children_I
ntervention_With_the_Hospital_Clown
6. Challenges
&
opportunities
(Odisha),
UNICEF
India.
Available
at
http://www.unicef.in/StateInfo/Odisha/Challenges#
7. Steven J. Weisman, Bruce Bernstein, Neil L. Schechter. Consequences of Inadequate
Analgesia During Painful Procedures in Children. JAMA Pediatrics. Feb,1998, Available
from https://jamanetwork.com/journals/jamapediatrics/fullarticle/189261
8. Jill E MacLaren, Lindsey L Cohen. Interventions for pediatric procedure-related pain in
primary care. Pediatrics child health. NCBI. 2007 Feb; 12(2): 111–116.
9. Shrestha R, Jeneta BJJ. A study to evaluate the effectiveness of cartoon-based diversional
therapy on pain during intravenous medication among preschoolers in selected hospitals,
Bangalore. Int J Health Sci Res. 2018; 8(11):185-193.
10. Vijaya G. effectiveness of computer-assisted diversional therapy on pain and behavioral
responses during venipuncture procedures among preschool children attending opd in
masonic hospital at Coimbatore. Dissertation. submitted Dr. M.G.R. medical university,
Chennai, to Tamilnadu.
11. Health first. Pain management for children. US Department of Health and Human Services,
Public Health Service, Agency for Health Care Policy and Research, 1992. Available at
https://hf.org/health_info/your_health_first/kids/pain.cfm
12. Mama OT. Tips & tricks for those who care for children. 11 benefits of playing with bubble.
Aug, 2012. Available at http://mamaot.com/11-benefits-of-playing-with-bubbles/
13. Kostelyk S. sensory play with bubbles. The chaos & clutter. Available at
https://www.thechaosandtheclutter.com/archives/sensory-play-with-bubbles
14. Shrestha R, Jeneta BJJ. A study to evaluate the effectiveness of cartoon-based diversional
therapy on pain during intravenous medication among preschoolers in selected hospitals,
Bangalore. Int J Health Sci Res. 2018; 8(11):185-193.
15. Singh S, Chanu SE, Chaudhary A. Effectiveness of Diversional Activity on Pain and Anxiety
during Venipuncture among Children in a Selected Hospital Dehradun, Uttarakhand. Pediatr
Ther 2017; 7: 334.
16. Gamze I, Sevil I. The impact of three different distraction techniques on the pain and anxiety
levels of children during venipuncture: a clinical trial. Clinical J Pain. 2018; 35:1
17. Windich-Biermeier A, Sjoberg I, Dale JC, Eshelman D, Guzzetta CE. Effects of distraction
on pain, fear, and distress during venous port access and venipuncture in children and
adolescents with cancer. J Pediatric Oncol Nurs 2007;24(1):8-19.

1057

