Journal of Pediatric Nursing 70 (2023) 111-116

Contents lists available at ScienceDirect

Journal of Pediatric Nursing

journal homepage: www.pediatricnursing.org

The effect of lighted toy on reducing pain and fear during blood collection

in children between 3 and 6 years: A randomized control trial%

Mehmet Alperen Turgut **, Ayse Sonay Tiirkmen P

# Mersin University Hospital, Mersin, Turkey

L

b Karamanoglu Mehmetbey University Health Science Faculty, Pediatric Nursing Department, Karaman, Turkey

ARTICLE INFO ABSTRACT
Article history: Background: This study was carried out as an experimental research to determine the effect of the light toy on
Received 10 December 2022 reducing pain and fear during blood collection in children.
Revised 5 January 2023 Methods: The data were obtained 116 children, The ‘Interview and Observation Form Children's Fear Scale,
Accepted 21 February 2023 Wong-Baker Faces, Luminous Toy and Stopwatch” was used for data collection, The data were evaluated using
percentage, mean, standard deviation, chi-square, t-test, correlation analysis and Krusskal Wallis test in SPSs
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Child Findings: The fear score average of the children in the lighted toy group was 0.95 + 0.80, while it was 3.00 +074
Distraction method in the control group. The difference between the groups in terms of the fear score average of the children was
Fear found statistically significant (p < 0.05). When the difference between groups in terms of pain status of children
Pain is examined, the pain level of children in the lighted toy group (2.83 + 2.82,) was found to be significantly lower
than the pain level of the children in the control group (5.86 + 2.72) (p < 0.05).
Discussion: As a result of the study, it was found that the lighted toy given to the children during blood collection
reduces their fear and pain levels, In the light of these findings, it is recommended to increase the use of lighted
toys in blood collection,
Application to practice: The use of lighted toys as a distraction method during blood collection in children is an
effective, easy-to-access and low-cost method. This method demonstrates that there is no need for expensive
methods of distraction,
©2023 Elsevier Inc. All rights reserved,
Introduction

All'healthyyill children can expenience invasive procedures at least
once in their life depending on several reasons. These procedures ap-
plied to children are performed in 2 hospital environment or health in-
stitution. Being exposed to various procedures in these healthcare
institutions where children feel alienated may lead to numerous nega-
tive developments such as fear and pain (Atay etal, 2011). Therefore,
the hospital environment is generally resonated with undesirable and
painful experiences for the child, and this may continue in older ages
(Toriiner & Biiyiikgdneng, 2012).

Phlebotomy is known as the most common invasive procedure for
all healthyyill children. Phlebotomy is one of the most feared practices,
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particularly for children, Its widespread application magnifies the
need for the application of methods that reduce side effects such as
fear and pain after the procedure. The fear experienced due to invasive
procedures can become more traumatic in higher ages. Thus, it is sub-
stantial to develop techniques to reduce the fear in children, especially
in the younger age group. The scholarship hints at the fact that several
pharmacological or non-pharmacological methods are used in the
pain treatment in children elaboration on their results (Pandita et al,,
2018; Sayar & Ergin, 2019). The non-pharmacological applications
have an array including audio-visual system usage (Ardahan Akgiil
etal, 2018; Bergomi et al., 2018: Kaheni et al, 2016; Kuo et al., 2016:
Maharjan et al,, 2017), inflating balloons and foam balloons (Binay
etal, 2019; Lilik Lestari et al, 2017; Maghsoudi et al., 2016), distraction
by the parents (irrelevant conversations to the procedure) (Inan, 2017:
Inan & inal, 2019; Ozdemir & Kirtincii, 2017), using virtual reality
glasses (Gerceker et al., 2018), distraction cards (Canbulat Sahiner &
Tiirkmen, 2019; Risaw et al., 2017; Tsao et al,, 2017), and the Buzzy
technique (Canbulat Sahiner et al,, 2015; Canbulat Sahiner et al, 2018:
Susam et al, 2018) to be utilized for distraction,
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Toys are preferred as the most suitable means of spending time for
all children. Toys with social, emotional and physical educational, devel-
oping and supportive features are vital for children. Toys can be used for
numerous purposes in home, school, hospital environment and may
have different functions according to the intended usage. The benefits
in the hospital environment are facilitating the child's adaptation to
this space and enabling comfortable self-expression (Cavusoglu,
2013). It has been asserted by several scholars that a child who is
adapted to the hospital responds faster to treatment and experiences
less fear and pain (Bekmezci & Ozkan, 2015).

The most important feature of non-pharmacological methods is
their low cost and high efficiency. This study should reveal the effective-
ness of light toy application, which can be considered among the
methods of distraction in reducing the fear and pain experienced by
children during the phlebotomy procedure. This study tries to offer an
easy-to-use, cheap and effective method applicable during phlebotomy.

The contemporary scholarship argues that different methods of dis-
traction are used during the phlebotomy procedure, but relevant studies
for the 3-6 age group is inadequate. Therefore, this study aims to deter-
mine the effect of the light toys in reducing the pain and fear experi-
enced during the phlebotomy procedure in children aged 3-6 years.

Methods

The research population of this randomized controlled trial consists
of children aged 3-6 years who visited the x Hospital Pediatric Phlebot-
omy Unit between 1 September and 31 October 2019, 10 children were
included in the pilot test to assess the perception and acceptance of the
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light toy and the clarity of the questionnaire form. The children and par-
ents who were included in the pilot test were not included in the re-
search population.

The sample size was calculated with the known score (453 4+3.23)
with G*Power 3.1.5 program, with 95% confidence, 0.05 significance
level, and 10% difference. The adequate sample size was determined
as a total of 116 children, including 58 children for each group.

Randomization

The status of the children to be included in the study in the control or
cartoon group was determined by using “stratification and randomiza-
tion methods with blocks”, In the literature, it has been reported that
among the factors affecting the fear and anxiety experienced by chil-
dren in interventional procedures, variables such as age, gender and
fear of interventional procedure are included (Cavusoglu, 2013;
Toriiner & Biiyiikgnenc, 2012). Accordingly, the children were strati-
fied as “girl and boy” for the gender variable and “afraid and not afraid
years” for fear of interventional procedure variable, and randomization
with blocks was applied. 58 children were included in each of the re-
search groups. During the data collection process, each child and his/
her family were taken to the operating room waiting room one by one
(Figs 1 and 2).

The phlebotomy procedure of all children included in the lighted toy
and control groups were performed by the same nurse. A specific sec-
tion where the lighted toy was hidden was prepared in the child
phlebotomy unit. The children were divided into groups using the
odd-even method, considering the application order. Odd-numbered

Assessed for eligibility (n=120)

Excluded (n=4)

.| O Notmeetinginclusion criteria (n=4)
0 Declined to participate (n=0)

O Otherreasons (n=0)

Randomized (n=116)

'

LIGHT TOY GROUP

Allocated to intervention (n= 58 )

U Received allocated intervention (n=38 )

0 Did notreceive allocated intervention (give
reasons) (n=0 )

Lost o follow-up (give reasons) (n=0)

Discontinued intervention (give reasons) (n=0)

Analysed (n=38)
0 Excluded from analysis (givereasons) (n=0)

CONTROL GROUP

Allocated to intervention (n=58)

O Received allocated intervention (n=58 )

0 Did not receive allocated intervention (give
reasons) (n=0)

Lostto follow-up (give reasons) (n=0)

Discontinued intervention (give reasons) (n=0)

Analysed (n=58)
0 Excluded from analysis (give reasons) (n=0)

Fig. 1. Consort Diagram of this study.
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- Have taken analgesics in the last six hours.
- The presence of any health problems that may affect the child's per-
ception of pain.

Results

A total of 116 children, 57 girls and 59 boys, were reached in this
study. The average age of the children was 4.57 + 1.13 years
(3-6 years). The children included in the study were randomly divided
into two as lighted toy (n = 58) and control (n = 58) groups. The de-
mographic characteristics of the children are provided in Table 1. It is
observable that the children in both groups are similar regarding demo-
graphic characteristics.

The fear of children was assessed before the procedure. For most of
the children in both the lighted toy and control groups (n lightedtoy =
52, ncontrol = 57), it was observed that they had fears before the pro-
cedure, However, most mothers stated that they had no fear themselves
before the procedure.

The average time to perform the phlebotomy procedure was 82.03 s
for the lighted toy group and 73.91 s for the control group.

The comparison of the pain levels of the groups is presented in
Table 2. It was found that there was a significant difference between
the groups regarding parent. Observer, and child assessments (p =
0.000). The pain levels of the children in the control group were higher
than the lighted toy group.

The fear levels of the study group units according to the parents', ob-
servers' and children's own assessment; there is no significant differ-
ence between the groups before the procedure. There is a significant
difference found between the fear levels related to the procedure

Table 1

Comparison of some demographic characteristics of the children in the lighted toy and
control groups, the status of previous invasive intervention and the pre-procedure anxiety
states of the child and mother (N = 116).

Lighted Toy Group Control Group 1>

(n = 58) (n = 58) p
Gender
Girl 31(534) 26 (45 0.862
Male 27 (464) 32 (55) 0.353
Earlier Invasive
Intervention
Application
Condition
Never applied 4(6.9) 3(5.2) 5.040
1-3 times applied 25(43.1) 37 (63.8) 0.080
Over 4 Times 29 (50) 18 (31)
Done
Before Transaction
Fear Presence
Yes 52 (89.7) 57(98.3) 3.801
No 6(10.3) 1(17) 0.051
Before Transaction Fear in
the Mother Presence
Yes 14(24.1) 10(17.2) 0.841
No 44 (75.9) 48 (82.8) 0.246
Lighted Toy Group Control Group t
(n = 58) (n = 58) p
Age 462 £ 1.19 452 +1.08 —0.489
0.626
BKI 1459 + 1.25 1495 +123 1538
0.127
Maternal Age 31.90 £ 527 3167 £518 —0231
0818
Father Age 3478 + 534 3452 £ 557  —0255
0.799
App Realization 82.03 + 30.06 7391 + 3620 -—1314
Time 0.191

Data are given as number (percentage) or mean + standard deviation.
BKI: Body Mass Index.
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Table 2
Comparison of research groups pain levels related to the procedure (N = 116).
WB-FACES Procedural Pain Levels by Lighted Toy Control t
Scale Groip Group
(n = 58) (n=58) p
Child's Assessment 283 + 282 586 + 2.72 5.8840
000"
Parental Rating 210 £ 2.55 5.00 + 2.60 6.0520
000"
Observer Evaluation 1554240 469 + 281 6.457.000"

Data are given as mean =+ standard deviation.
WB-FACES, Wong Baker Faces.
* Since p < 0.05, it is statistically significant.

according to the parents', observers' and the child's own assessment
(p = 0.000). Children in the control group had higher levels of fear
than the lighted toy group (Table 3).

There was no statistically significant difference between the fear of
the mother and the child before the procedure (p > 0.05). There is no
significant difference between the groups by the pre-procedure fear
level of the child, the number of previous invasive procedures, gender,
previous hospitalization, surgery status, age, and BMI (p > 0.05).
There is no statistically significant difference between the duration of
the procedure and the child's fear level after the procedure (p > 0.05).

Discussion

There is no statistically significant difference is between the lighted
toy and control groups regarding the demographic characteristics of
the children participated in this study which is conducted to examine
the effect of the light toy in reducing the pain and fear that is experi-
enced during phlebotomy. This result shows that the groups have a ho-
mogeneous distribution and demographic characteristics do not have
any effect on the groups.

Research groups was analyzed through the Wong-Baker Faces Scale
for pain, and the pain level of the lighted toy group (2.83 +2.82,2.10 +
2.55, 1.55 + 2.40) for the child, parent and observer respectively is
found to be statistically significantly lower than the control group (1t
was 5.86 + 2.72, 5.00 + 2.60, 4.69 + 2.81) ranked in the same order
(p=0.000). It has been revealed that the light toy is effective in reduc-
ing the pain for the child during the phlebotomy process.

There is no published study examining effectiveness of the light toys
as amethod of distraction during phlebotomy. However, there are stud-
ies that focus on different methods (Bergomi et al., 2018; Binay et al,,
2019; Canbulat Sahiner et al,, 2015; Canbulat Sahiner et al., 2018;
Canbulat Sahiner & Tiirkmen, 2019; Gerceker et al,, 2018; inan & Inal,
2019; Kaheni et al.,, 2016; Karakaya & Gozen, 2016; Maghsoudi et al.,
2016). The results indicate that other methods analyzed in the literature
also reduce the pain level of children. The most important feature ex-
pected from these methods used in pain reduction is that efficiency
and accessibility. The light toy seems to be very cheap and has easy ac-
cessibility in comparison to other methods.

There is no significant difference was found in this study between
the fear levels before the procedure (p = 0.000,p = 0.111and p =
0.203, respectively). It was found that both groups had fear of the proce-
dure, but there is no statistical difference between the groups regarding
pre-procedure stage. This situation was considered beneficial for a more
accurate assessment of the fear towards the procedure.

One of the most important factors that affect children's procedure
fear is their mothers' level of fear. The fear levels of the mothers partic-
ipated in the study were compared between the groups and it was de-
termined that the fear levels were similar (p > 0.05). The fact that the
groups exhibited similar results regarding this parameter, which can
be regarded as an external factor, is considered beneficial and desired
to analyze the effectiveness of the application. Therefore, the impact of
the mother's level of fear was nulled.
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Fig. 2. Lighted Toys.

applications were included in the lighted toy group, and even ones were
included in the control group. The phlebotomy procedure was initiated
by introducing toys to the children included in the lighted toy group.
The children in the control group were given a light toy after the proce-
dure as all children left the phlebotomy unit with a toy.

The research was conducted in the following order.

1. Verbal and written consent was obtained from the parents before the
data collection phase by informing the children and parents who met
the sample selection criteria about the purpose and content of the
study.

2. The materials were prepared beforehand (data collection tools, light
toy, stopwatch).

3. Individual characteristics were obtained from children and family
members and recorded in the interview and observation forms. The
fear level of the children about the procedure was recorded using
the Children's Fear Scale (CFS) by asking the child, the parent and
the observer separately before the procedure.

4, The child's, whose blood sample was to be taken, status in terms of
being in the lighted toy or control group was randomly determined.

5. Children in the control group were taken to the phlebotomy unit and
the procedure was initiated. During the procedure, one parent
attended the child. As soon as the children started crying during the
procedure, the stopwatch was started and counted during the crying.
The child's fear (Children's Fear Scale (CFS)) and pain (Wong-Baker
FACES) related to the procedure were assessed and recorded sepa-
rately after the procedure for the child, parent and observer.

6. The children in the lighted toy group were introduced to the light toy
and asked to hold it in their hands (on the free arm) before the phle-
botomy process started. The children who volunteered to play the
toy were given one after explaining how it works, and phlebotomy
was initiated a few seconds after they started playing. During the
procedure, one parent attended the child. As soon as the children
started crying during the procedure, the stopwatch was started and
counted during the crying. The child's procedure fear (Children's
Fear Scale (CFS)) and pain (Wong-Baker FACES) were assessed and
recorded separately after the procedure for the child, parent and
observer.

Five tools, namely “Questionnaire”, “Children's Fear Scale (CFS)",
Wong-Baker FACES, Light Toy and Stopwatch, were used to obtain
research data.

Question form: Information was obtained from the children in the
sample group through the “Question Form” prepared by the author
based on the literature (Aydin et al., 2016; Canbulat Sahiner et al.,
2015; Sahiner Canbulat & Bal, 2016). The questionnaire is a form
with 22 questions, 11 of which are open-ended.
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Children's Fear Scale (CFS): First used in 2003, it is a valid and reliable
scale developed to evaluate the child's fear/anxiety level. There are
five different facial expressions with no fear/anxiety at one end of
the spectrum and very intense fear/anxiety at the other end which
are scored between 0 and 4 points. 0 means no fear/anxiety as 4 in-
dicates extreme fear/anxiety (McKinley et al., 2003; McMurtry
etal,2011).

Wong-Baker Faces: Wong-Baker FACES was first developed in 1981
by Donna Wong and Connie Morain Baker. However, it was modified
in 1983. The scale is used in the diagnosis of pain in children aged
3-18. It was argued that children enjoyed the facial expressions rat-
ing scale in a recent study where this scale was evaluated in terms of
children. It has also been noted that this scale is the most accurate
method for measuring pain in children. There are five different facial
expressions on the scale. There is a pain score under each facial ex-
pression. A pain score is specified according to the numerical values
attributed to these faces on the scale. The lowest and highest score
is “1” and “5", respectively. The higher the scale score the lower the
pain tolerance and vice versa (Anonim, 2005).

Light Toy: It has a comfortable, plastic and soft structure. Each toy is
approximately five cm long and three cm wide. It does not contain
any risk for children (not consisting of small parts that can be
swallowed). This toy which has different animal figures usually
known to children has a total of three color options in pink, orange
and green. Two different lights beam inside each toy. The light starts
to glow as the child shakes the toy. The duration of the beam is ap-
proximately 10 s and the same process must be repeated to turn
the light back on. There is a soft rubber ring on the top that children
can hold in their hands or put their fingers on. There is a sound-
making material at the bottom of the toy. So, a single monotone
sound that can attract the attention of children can be produced.
The toys were used separately for each child and were given as
gifts to the children after the procedure.

Limitations

This study was only applied to the Karaman State Hospital Pediatric

Blood Collection Unit.

The application was restricted to children aged 3-6 years.
In addition, children with any of the following characteristics were

not included in the study.

- Child's inability to communicate.

- Presence of a hearing, speech or vision disorder.
- The child has a long-cell infection.

- Availability of a drug that is used regularly.
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Table 3
Comparison of the fear levels of research groups before and during the procedure (N = 116).
Pre-Process Fear Levels  Lighted Toy Group Control Group t Operation-Related Fear Levels Lighted Toy Group Control Group t
(CFS) (n = 58) (n=158) ) (CFS) (n = 58) (n=58) p
Self-report 345 + 056 3.59 + 059 1.2800 Child's Assessment 095 + 0.80 3.00 + 0.74 14.2180
203 .000*
Parent report 324 £ 075 324 + 075 0.000 Parental Rating 1.05 £ 0.82 274 £ 071 11.7840
1.000 .000*
Observer report 2.98 + 0.96 324 £ 075 1.6070 Observer Evaluation 059 + 0.75 2.59 £ 091 12.8460
A11 .000*

Data are given as mean + standard deviation. *Since p < 0.05, it is statistically significant.

There is no significant difference between the groups by the pre-
procedure fear level of the child, the number of previous invasive proce-
dures, gender, previous hospitalization, surgery status, age, and BMI
(p> 0.05).

It was observed that there is a significant difference between the
groups regarding the fear levels of the children after the procedure,
and the fear levels of the children in the lighted toy group were
lower. There is no study analyzing the effect of light toys on chil-
dren's procedure fears. However, there are studies evaluating the ef-
fectiveness of different distraction methods and similar results were
obtained (Aydin et al., 2016; Bergomi et al., 2018; Canbulat Sahiner &
Tiirkmen, 2019; Lilik Lestari et al., 2017; Tsao et al., 2017). In this
context, it can be asserted that the light toy played during the phle-
botomy process is an effective method in reducing post-procedure
pain in children.

Conclusion and recommendations

This study on effectiveness of light toy application during phlebot-
omy procedure on 3-6 aged children revealed that this method has pos-
itive effects. Therefore, it is recommended to use light toys, which are
advantageous in terms of logistics and cost, and can attract the attention
of the younger age group, in all child phlebotomy units. Moreover, it is
recommended to develop different techniques that can attract the at-
tention of children, and are cheap and available.
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