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Abstract

Introduction: Children experience significant pain and distress during paediatric procedures, especially during intravenous
(IV) cannulation. Several non-pharmacological interventions atre in use for this purpose. Many distraction techniques are
suggested. Objectives: A randomized controlled trial was conducted among 60 children belonging to the age group of
4-12 years who were undergoing their first I'V cannulation after admission to evaluate the effectiveness of a kaleidoscope
compared to standard treatment on pain and behavioural responses. Methods: Through block randomization, 30 children
were allocated to each group. Standard tools were used to assess pain and behavioural responses. Results: A total of 102
children were admitted to the paediatric ward during the study period and 42 were excluded due to various reasons. Sixty
children underwent randomization into two groups, 30 each in one group. All were analysed for the outcome. The median
(IQR) pain score in the experimental group was 0 (0) and in the control group was 8 (4) and the difference was statistically
significant. The median (IQR) behavioural response score in the experimental group was 0 (1) and the control group was
5 (3) which also was statistically significant. The control group had an 80% excess risk for moderate to severe pain than the
experimental group and there was a relative risk reduction of 75% by kaleidoscope. The calculated number needed to treat
(NNT) was 1.25. The control group had a 60% excess risk for moderate to severe behavioural distress and a kaleidoscope
could effectively reduce the relative risk by 69%. The NNT was 1.67. Conclusion: Kaleidoscope is effective in reducing
pain and behavioural response among children during IV cannulation.
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Introduction (Treede, 2018). Considering the importance of pain
assessment and measurement in the wellbeing of
patients, the American Pain Society labelled it as ‘the
fifth vital sign” in 1995 (Levy, Sturgess, and Mills,

2018). The goal of the American Pain Society was

Pain is a highly individualized and subjective
experience which can affect persons of any age. This
complex phenomenon involves multiple components

that are influenced by innumerable factors. Pain is

. reported to be encouraging healthcare professionals
defined as “an unpleasant sensory and emotional p ging b

. . . o to monitor patients’ pain on a regular basis, record
experience associated with actual or potential tissue

damage or described in terms of such damage” their tempergture, pu.lse, resplratl(?n, and blood
pressure readings and implement pain management

strategies.
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Many medical interventions cause pain and anxiety
in children, which can adversely affect treatment
and recovery (Bekar, Erkul, and Efe, 2022). Several
distraction methods have been suggested to relieve
procedural pain and anxiety among children. Studies
reported that kaleidoscopes can be used as an effective
method of relieving pain anxiety among children
during painful medical procedures (Bekar et al., 2022;
Prajapati, 2018; Semerci and Kostak, 2020). Several
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other cognitive and behavioural (Srouji, Ratnapalan,
and Schneeweiss, 2010) methods of distraction
(Bukola and Paula, 2017) have been reported, viz.,
virtual reality (Chan et al., 2019; Dumoulin et al,,
2019), audiovisual distraction (Guinot et al., 2021),
bubble blowing and cartoon watching (Ugucu et
al., 2022), distraction cards (Erdogan and Aytekin
Ozdemir, 2021), and several such methods.

The Wong-Baker Faces Pain Rating Scale is one of the
most widely used subjective pain scales for children.
It is reported that the FLACC (Face, Leg, Activity,
Cry, Consolability) scale is a good instrument for
measuring pain behaviour by observational method
in infants and children (Peng et al., 2023; Shaker and
Taha, 2018).

Though there are available evidences, practices,

and standard recommendations for paediatric
pain management, there is still an inadequacy of
paediatric pain management in clinical settings. This
study aimed to compare the difference in pain and
behavioural responses of children with and without

kaleidoscopes during intravenous cannulation.

Materials and Methods
Study design, setting, and duration

This study was an open-label, two-arm, parallel design,
randomised controlled trial conducted in a tertiary care
hospital in Kerala, India. The study was approved by
a competent institutional human ethics committee
and registered in the Clinical Trial Registry of India.
Enrolment started in February 2022 and was completed
in April 2022. Informed assent was obtained from all
children above 7 years of age and from the mothers
of all children. The Government College of Nursing
Alappuzha Institutional Ethics Committee issued
approval GCNA/IHEC No.P6/18/2021, dated 29
September 2021. This trial had been registered with the
CTRI (Clinical Trial Registry of India) (CTRI Numbet-
CTRI1/2022/02/039997 Reregistered on 03 February
2022-Trial Registered Prospectively).

Methods

The study aimed to evaluate the effects of the

kaleidoscope (experimental group) on the pain

and behavioural responses of children during IV

cannulation in comparison to the standard treatment.

Inclusion and Exclusion Criteria of Study Population
The study included children in the age group of 4-12

years admitted to the paediatric medical ward who were
conscious and oriented. Children with cannula insertion
failure on the first attempt, cognitive and behavioural
problems, other sources of pain (reported a pain score
>0 on the Wong-Baker Faces Pain Scale at the time of
recruitment), and parents who did not give consent for

participation were excluded.

A pilot study was conducted among six children (three
each in both arms) to assess the feasibility and test
the tools. The study was found to be feasible, with
appropriate tools and data amenable to analysis. No
modifications were made to the original protocol after

the pilot study.

Randomization and Blinding

Included children were randomly assigned to one
of two groups (Kaleidoscope or standard treatment
group). The WINPEPI software was used to generate
a Random sequence with a block size of four. The
digits assigned for the four blocks of children in the
two treatments (A- Kaleidoscope and B- standard
treatment) were AABB (1), ABBA (2), ABAB (3), BBAA
(4), BAAB (5), BABA (6). For allocation concealment,
a serially numbered opaque sealed envelope was used,
and the nurse-in-charge of the ward did the random
allocation. As the kaleidoscope is a device held in the
hands of a child, participant blinding was impossible.
As the investigator herself was assessing the outcomes,
blinding of the outcome assessment was not possible.
Strict adherence to the study protocol was attempted

to minimise bias.

Intervention

Children allocated to the experimental group received
the kaleidoscope. A kaleidoscope is a tube containing
mirrors and pieces of coloured glass or paper whose
reflections produce a changing pattern when the
tube is rotated. Five minutes before the intravenous
cannulation, the child was given a kaleidoscope and
asked to look at the coloured pattern through the
eyepiece. The child held the kaleidoscope in the other
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hand during and after cannulation. It was continued
until the procedure was completed. It was used to
distract the child’s attention from a painful procedure.
An individual kaleidoscope was used for each child
as an aseptic precaution. During the IV cannulation,
the child was kept in the lap of the mother, and the
mother was talking and restraining the child during the

procedure.

Children allocated to the control group received
standard treatment. The mother accompanied the child
to the injection room. She kept the child in her lap,
talking to the child during the IV cannulation procedure

and restraining the child as and when required.

Monitoring trial progress

In this study, the protocol compliance was good, as the
outcome assessment was done after one minute and five
minutes of the procedure. There were no immediate or
delayed adverse events in either group. No participants
left the study, and all 60 completed the trial. There was
no noncompliance, incomplete evaluation, or protocol

violation. Confidentiality of data was assured.

Outcomes

Demographic data were collected using a structured
interview schedule. Children’s pain and behavioural
responses were assessed during the procedure. The
Wong-Baker Faces Pain Rating Scale developed by
Wong and Baker in 1983 (Figure 1) was used to assess
the pain during IV cannulation. It is a subjective scale
that is used to assess the severity of pain among children
above the age of three years. It is a 6-point rating scale,
with O representing no pain with a smiling face and
10 for the worst pain with a crying face. Pain scores
reported <4 were regarded as mild pain, and scores >4
were regarded as moderate to severe pain. The scale
showed good reliability scores (r=0.725, p=0.001)
(Balasubramanian, Kamki, and Kalaskar, 2022).

Wong-Baker FACES® Pain Rating Scale
2 e 25 i i pcors
N et e — o I
0 2 4 6 8 10
No Hurts Hurts Hurts Hurts Hurts

Hurt Little Bit Little More Even More Whole Lot Worst

Figure 1: Wong-Baker Faces Pain Rating Scale

To get an objective finding, the behavioural response
was assessed using the FLLACC scale. Each item was
scored on a scale of 0 to 2 resulting in a minimum
score of 0 and a maximum score of 10. Scores of 4 or
less were regarded as mild discomfort, and scores >4
were regarded as moderate to severe discomfort. The
scale was found to be reliable (kappa=0.85, p<<0.001)
(Nilsson, Finnstrom, and Kokinsky, 2008).

Sample size

A sample size was calculated for the difference in
behavioural response score between the experimental
group and the control group after the cannulation.
The mean pain score for the experimental group was
2.27 (SD 0.62) and for the control group was 4.47 (SD
0.707) based on a previous study (Rawat, Sharma, and
Sharma 2021). The calculated sample size was 30 in
one group for power at 80% and precision at 5%. The
total sample size calculated was 60. There was only one
outcome assessment, and so failure to follow up was
not considered. The study sample was recruited using

consecutive sampling techniques.

Statistical Analysis

The data was entered in an MS Excel spreadsheet and
analysed using SPSS (version 26, SPSS Inc., Chicago, IL).
The baseline variables were presented as frequency and
percentage for categorical variables and median (IQR)
for continuous variables. The pain was categorised as
mild, moderate, or severe and behavioural responses
were classified as mild, moderate, or severe discomfort
and were analysed using the Mann-Whitney U test and
relative risks. The number needed to treat (NNT) was
also calculated, which is a measure of the impact of the

intervention.

Results

A total of 102 children were admitted to the ward
and 42 were excluded due to various reasons, as
indicated in Figure 2. A total of 60 children underwent
randomization into two groups, with 30 in each group.
All were analysed for the outcomes. The comparison
of baseline characteristics among the groups are
represented in the following Table 1. Baseline
characteristics were comparable between the two

groups.
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Assessed for eligibility (n=102)

Excluded (n=42)

Not meeting inclusion criteria (n=18)

First insertion failure (n=9)

Not consented (n=15)

Randomized (n=60)

Allocated to intervention Allocated to control group (n2=30)
group (n;=30) Received standard treatment alone
Received Kaleidoscope Allocation (n2=30)
intervention (n;=30)

v v

Lost to follow-up (n,=0) Follow-up Lost to follow-up (n=0)
v
v
Outcome assessment, ITT Analysis Outcome assessment, ITT (n2=30)
(n1=30)

Fignre 22 CONSORT Flow Diagram

Table 1
Baseline characteristics of the study participants
Baseline Variables Experimental Control
(n,=30) (n,=30)
f % f %
1. Age (years) 4t06 23 76.7 18 60
6to8 6 20 7 23.3
8 to 10 1 3.3 5 16.7
2. Gender Male 18 60 15 50
Female 12 40 15 50
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Bascline Variables Expetimental Control
(n,=30) (n,=30)
f % f %
3. Birth order First 15 50 22 73.4
Second 13 43.3 7 233
Third 2 6.7 1 33
4. Number of siblings None 9 30 7 233
One or
21 70 23 76.7
more
5. Type of family Nuclear 25 83.3 25 83.3
Others 5 16.7 5 16.7
6.  Monthly family 46,129 to
) 11 36.7 6 20
income (INR) 61,662
30,831 to
15 50 13 433
46,128
18,497 to
4 13.3 11 36.7
30,830
7. Number of Nil 5 16.7 9 30
i 1to2
previous 0 2 733 19 63.3
hospitalizations times
3 or
3 10 2 6.7
more
8. Previous experience Yes 25 83.3 20 66.7
of IV cannulaton ~ No 5 16.7 10 333

The effectiveness of the kaleidoscope on pain score and behavioural response are given in the following Table 2.

In both cases, the observation in the experimental group showed statistical significance (p<0.001).

Table 2

Comparison of pain score and behavionral response score between the experimental and control group

Outcome Overall score (median, IQR) Mann-Whitney U test
Experimental group Control group
(n,=30) (n,=30) Z value p value
Pain 0(0) 8 (4) 6.93" 0.0001
Behavioural response 0(1) 53) 6.85" 0.0001
*k p<0.001

Absolute and relative risks for moderate to severe pain and moderate to severe discomfort for the groups were

calculated based on the following Table 3.
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Table 3

Comparison of the proportion of pain score and bebavionral response score among the experimental and control groups

Treatment groups Treatment groups
Experimental Control group Behavioural Experimental group Control group (n=30)
Pain score group (n,=30) (n,=30) response score (n=30)

Mild pain 24 (80%) 0 Mild discomfort 22 (73%) 4 (13%)
(<4) =4)

Moderate to 6 (20%) 30 (100%) Moderate 8 (27%) 26 (87%)
severe pain to severe
>4) discomfort (>4)

The findings indicated that the standard treatment
group had an 80% excess risk of having moderate
to severe pain during IV cannulation compared to
the kaleidoscope group. In terms of relative risk, the
kaleidoscope had reduced the risk of moderate to
severe pain by 75%. The calculated NNT was 1.25 and
it is indicated that the intervention achieved one more
success in reducing moderate to severe pain for every
patient when 1.25 patients received the intervention
compared with standard treatment.

It was also evident that the standard treatment group
had a 60% excess risk of having moderate to severe
discomfort during IV cannulation compared to the
Kaleidoscope group. In terms of relative risk, the
kaleidoscope reduced the risk of moderate to severe
discomfort by 69%. The calculated NNT was 1.67,
indicating that the intervention achieved one more
success in reducing moderate to severe discomfort
for every patient when 1.67 patients received the

intervention compared with standard treatment.

Discussion

This study found that the kaleidoscope is an effective
distraction method that produces less pain during IV
cannulation. The median pain score was zero for the
experimental group and eight (IQR 4) for the control
group, and the difference was statistically significant
(P<0.001). The median behavioural response score
was zero (IQR 1) and five IQR 3) for the experimental

and control groups and that difference had statistical
significance (p<0.001). A study that used squeezing a
swishy object during IV cannulation among children
aged 3 to 15 years reported a statistically significant
difference (p<0.001) in median pain of 2 in the
experimental group and 6 in the control group (Sirtin
Tumakaka, Nurhaeni, and Wanda, 2020). Another
study among children aged 4 to 10 years using virtual
reality and a kaleidoscope against standard care
reported significantly lower pain scores among the two
experimental groups (p=0.000) (Kog Ozkan and Polat,
2020). A study from Odisha, India, that used music
and distraction cards as interventions among children
aged 6 to 12 years found that the mean pain score was
0.374%2.365 in the control group and 2.571+2.006 in
the experimental group and was statistically significant
(p=0.000) (Debnath, Das, and Sahoo, 2020). A study
on procedural pain among children aged 6 to 12 years
using art-based intervention reported that the mean
pain score among the experimental group was 3.50
and among the control group was 0.53, which was
statistically significant (Suleman, Atrushi, and Enskir,
2022). Most of the studies have used the Wong-Baker
Faces Pain Rating Scale or FLACC scale (Bagnasco
et al., n.d.; Debnath et al., 2020; Guinot et al., 2021,
Kunjumon 2018; Rawat et al., 2021; Shaker and Taha
2018).
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Strengths and limitations

The major strength of this study was the design, an
RCT that used block randomization and allocation
concealment. Both objective and patient-reported
outcomes were measured. The primary analysis was
an intention to treat analysis that provided an unbiased
evaluation of the effectiveness of the intervention.
Still, there were some limitations. There was only a
single setting, Blinding could not be achieved owing to

the nature of the intervention.

Implications

This study urges nurses to use non-pharmacological
pain relief interventions in paediatric clinical practice,
which enhances the quality of nursing care and the

satisfaction of the child and parent.

Recommendation for future studies

Further studies should be undertaken with a large

sample size and preferably multi-centric with blinding;

Conclusions

Based on the study findings, kaleidoscopes can
effectively reduce procedural pain and behavioural
response among children. Distraction is an effective
nonpharmacological measure to reduce procedural
pain and distress among children. Kaleidoscope is
an effective and low-cost method that can be used in
our setting. Paediatric nurses should take the initiative
to implement such methods into their practice so
that hospitalisation is a less painful experience for
our children. They can influence the policymakers to

implement paediatric pain management guidelines.

Additional information

Ethical issues: Assent and consent were obtained from
participants in this study. The Government College of
Nursing Alappuzha Institutional Ethics Committee
issued approval GCNA/THEC No.P6/18/2021, dated
29 September 2021. This trial had been registered
with the CTRI (Clinical Trial Registry of India) (CTRI
Number- CTRI1/2022/02/039997 Reregistered on 03
February 2022-Trial Registered Prospectively).
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