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ABSTRACT

Background Venipuncture is one of the most commonly
performed medical procedures in paediatric care, but

it can also be one of the most painful and distressing
experiences for patients. Finding effective strategies to
manage pain and fear associated with venipuncture is
crucial for improving the paediatric patient experience

and promoting positive health outcomes. This study aimed
to evaluate the efficacy of a combined approach using a
topical analgesic cream (TKTX cream) and a distraction
technique (Trace Image and Colouring for Kids-Book,
TICK-B) in reducing pain intensity and fear levels in
children undergoing venipuncture procedures.

Methods We conducted this randomised controlled

trial among 176 children aged 6-12 years undergoing
venipuncture. Participants were randomly assigned to four
groups: TICK-B, TKTX cream, TICK-B+TKTX cream and a
control group. Pain and fear were measured using the Wong-
Baker FACES Pain Rating Scale and Children’s Fear Scale. The
study was carried out from 20 February 2024 to 1 June 2024
at the emergency unit of Heevi paediatric teaching hospital
in the Kurdistan region of Iraq. In the intervention groups,
TICK-B was applied for 2—3 min before needle insertion, and
TKTX cream was applied 20 min before the venipuncture
procedure. All outcome measures were evaluated 2-3 min
after the completion of the venipuncture procedure.
Results The combined TICK-B (colouring book) and TKTX
cream (topical anaesthetic) intervention was the most
effective in reducing both pain intensity (mean score 2.80
vs 7.24 in the control, p<0.001) and fear levels (mean
score 0.93 vs 2.83 in the control, p<0.001) during and
after venipuncture procedures compared with individual
interventions and control.

Conclusions The combined TICK-B distraction and
TKTX cream topical anaesthetic intervention was the

most effective in reducing pain intensity and fear during
and after venipuncture in children, providing a practical
strategy for healthcare providers to optimise needle
procedure management.

," Nizer Yahya,? Stefan Nilsson,® Karin Enskér’

WHAT IS ALREADY KNOWN ON THIS TOPIC

= Venipuncture is a frequently performed medical pro-
cedure in paediatric care that often causes signifi-
cant pain and distress in paediatric patients.

= Previous research has explored various pharmaco-
logical and non-pharmacological interventions to
mitigate pain and anxiety associated with venipunc-
ture, but their comparative efficacy remains unclear.

WHAT THIS STUDY ADDS

= This randomised controlled trial provides evidence
that a combined intervention using TKTX cream
(a topical analgesic) and TICK-B (Trace Image and
Colouring for Kids-Book, a distraction technique)
significantly reduces pain intensity and fear levels in
children aged 6-12 years undergoing venipuncture
procedures.

= The study quantifies the efficacy of individu-
al and combined interventions using validated
scales (Wong—Baker FACES Pain Rating Scale and
Children’s Fear Scale), demonstrating superior out-
comes for the combined approach.

HOW THIS STUDY MIGHT AFFECT RESEARCH,
PRACTICE OR POLICY

= These findings may inform evidence-based guide-
lines for paediatric venipuncture procedures, en-
couraging the implementation of multimodal pain
management strategies.

= The study’s results warrant further investigation into
the synergistic effects of pharmacological and non-
pharmacological interventions in various paediatric
procedures and age groups.

= Healthcare institutions may consider incorporating
combined topical anaesthetic and distraction tech-
niques as standard practice for paediatric venipunc-
ture, potentially improving patient experience and
procedural outcomes.
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Trial registration number NCT06326125.

INTRODUCTION

Many children often undergo painful clinical procedures
such as venipuncture and cannulation in paediatric
departments. Paediatric patients often experience pain
and fear during these invasive procedures.' According
to previous studies, venipuncture can induce severe pain
in the absence of intervention. Dalvandi et af’* reported
that analgesic interventions are not administered during
venipuncture.”® Children who are not managed as effec-
tively as possible may suffer from anxiety at follow-up
appointments and may develop significant needle
phobias, which can persist into adulthood if untreated.*
Traumatic needle use in childhood can have long-term
psychological impacts, and the avoidance of healthcare
services and health in all aspects is the consequence of
this negative influence.

Ingeneral, there are two types of pain managementinter-
ventions: pharmacological and non-pharmacological. In
needle-related pain management, local anaesthetics are
among the primary pharmacological interventions that
penetrate the cuticle and epidermal layer of intact skin,
penetrate the dermis, where nerve endings are located,
and provide pain relief.” Researchers have studied a
eutectic mixture of a local anaesthetic (EMLA) emulsion
containing 25mg of lidocaine and 25mg of prilocaine
per gram to treat pain associated with venipuncture in
paediatric settings since it is both effective and less inva-
sive.® The EMLA significantly reduced pain perception in
85% of patients according to a meta-analysis of 20 studies
conducted to determine the effectiveness of this cream.”

Nevertheless, EMLA cream requires a 60 min applica-
tion period at least before the start of the blood draw
process, and it can still cause moderate pain.® However,
some anaesthetics, such as TKTX cream, have been
suggested to require shorter application periods than
EMLA.” TKTX cream is a topical anaesthetic formula-
tion comprising 5.0% lidocaine, 5.0% prilocaine and
1.0% epinephrine (epinephrine). In comparison, EMLA
cream typically contains 2.5% lidocaine and 2.5% prilo-
caine, without epinephrine. The TKTX cream is notable
for its quick onset of action, usually becoming evident
within approximately 20min.” This faster onset may be
attributed to its higher concentration of active ingredi-
ents and the addition of epinephrine, which can enhance
local absorption and prolong the anaesthetic effect.

Several non-pharmacological approaches, such as
distraction techniques, cognitive and behavioural therapy,
hypnosis and altered memory, have been studied for the
treatment of needle procedures in children.'’ Distraction
is the most straightforward of these interventions, can be
applied immediately and requires little before training.'’
Based on a systematic review of the literature, distraction
has been shown to be an effective method of reducing
pain from needle-related operations.'" Evidence shows
that art-based interventions decrease pain very effectively

as distraction methods and are inexpensive.'** Addi-
tionally, there have been limited studies examining the
combination of these two forms of management (phar-
macology and non-pharmacology).

Pharmacological approaches can efficiently alle-
viate pain; however, they do not address the psycho-
logical factors of fear and anxiety associated with
needles in a comprehensive manner. In addition, non-
pharmacological approaches, such as distraction, cogni-
tive-behavioural therapy, hypnosis and filled memory
formation, have been taken into account.'” Specifi-
cally, art-based distractions such as colouring/drawing
decreased pain affordably.'* '

Limited data are available regarding the use of phar-
macological and non-pharmacological interventions in
combination to compensate for the insufficiencies of
each.”'® Therefore, the purpose of this study was to eval-
uate the effectiveness of combining topical anaesthesia
and distraction techniques in comparison with a single
intervention. We hypothesise that combining these phar-
macological and non-pharmacological methods will be
more effective in reducing paediatric patients' pain and
fear than either approach used separately.

METHODS

Design and settings

The present study was conducted at Heevi Paediatric
Teaching Hospital in Duhok City from February 2024
to the end of May 2024 as a prospective, randomised
clinical trial (RCT). Moreover, the study followed the
Consolidated Standards of Reporting Trial guidelines
for pharmacological and non-pharmacological inter-
ventions (figure 1). In this experimental study, 176 6- to
12-year-old students were randomly selected and divided
into four groups based on their level of venipuncture
requirements (TICK-B group, TKTX cream group, TICK-
B+TKTX cream group and control group). This research
was conducted in a double-blinded manner on paedi-
atric patients requiring venipuncture. The study sample
included 176 paediatric patients requiring venipunc-
ture who met the eligibility criteria and were randomly
assigned to four groups. The patient eligibility criteria
included being 6 to 12 years of age and requiring veni-
puncture. The study excluded children with delayed
neurological development, difficulties with oral expres-
sion, hearing and visual impairments or who had recently
been prescribed analgesic medications or who were
allergic. Children who had recently been administered
topical anaesthesia were also excluded.

Study sample

The sample size of the study was determined by
performing a power analysis. Previous research'® " indi-
cated that the control group participants had an SD of
2.0, while the experimental group participants had an SD
of 1.5. To achieve a power of 0.80 with a type I error rate
of 0.05, 40 participants were required for each group. In
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CONSORT Flow Diagram of Participant Progression Through the Study
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Figure 1 The flow of participants through each stage of our randomised controlled trial, as per the Consolidated Standards
of Reporting Trial guidelines. This flow diagram provides a clear overview of participant recruitment, allocation, follow-up and
analysis, ensuring transparency in our research methodology and allowing for accurate interpretation of the study results.

these previous studies, participants were not lost during
painful procedures because children are attracted to
these activities. With a 10% loss rate included in the
study group, the final sample size will be approximately
44 participants.

Randomisation

A predesigned form was used to fill out the names of the
paediatric patients who needed venipuncture. To ensure
blindness and randomisation, this study was conducted
with simple random sampling. The computer-generated
sequences were used to randomly allocate eligible partic-
ipants to four groups. The opaque and sealed envelopes
were sequentially numbered. The envelope contains
specific information categorising paediatric patients into

one of four groups. Each child was instructed to pick an
envelope from this set. The 176 paediatric patients who
agreed to participate were randomly assigned to one of
four groups. In each group, 44 patients were included.
Among the 44 children, each child was randomly
assigned to one of four groups: the TICK-B group, the
TKTX cream group, the TICK-B+TKTX cream group
or the control group. Three children from the control
group were unable to provide samples due to being
hurried, while in other groups, there were no children
lost during venipuncture. Therefore, 41 children were
included in the control group, and 44 were included
in the TICK-B, TKTX cream and TICK-B+TKTX cream

groups (figure 1).
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The ward nurse, unaware of the study details, distrib-
uted randomisation envelopes for each intervention.
Each family and child were informed of which group
they were assigned to. Nurses, parents and children were
blinded to the groupings via opaque sealed envelopes. To
conceal the allocation, one child was randomly assigned
to each study group in each emergency room. This special
place contains facilities for children to undergo the veni-
puncture procedure of being blinded by other children.

We collaborated with the emergency room’s head nurse
to ensure that no one entered the room and disrupted the
procedure. It is important to note that the children and
the observer nurse were not aware of the main objective
of the study, and the parents were advised not to disclose
the purpose to their children or interventions that were
performed during venipuncture procedures on the
patients. In addition, they were not informed that they
were compared with children participating in other inter-
ventions. Interventions were performed during the veni-
puncture process. The observer is a senior paediatric nurse
who has been trained by the second author in pain and
fear assessment but has not been involved in the design of
the study or statistical analysis and does not have any knowl-
edge of the procedures that were performed.

Measurements

For randomisation purposes, each child who participated
in the study completed a sociodemographic questionnaire.
The observer nurse provided information on the Wong-
Baker Pain Rating Scale (W-B FACES) and the Child Fear
Scale (CFS) to the parents of the children. Face-to-face
interviews were performed based on self-reports.

A predesigned questionnaire was used to assess the
patient characteristics, including their age, sex, number
of attempts, hospitalisation period, fear of previous proce-
dures and pain experienced during the last painful proce-
dure, based on the Children’s Fear Scale and WB-FACES.

Wong-Baker faces (Wb-FACES) pain rating scale

According to their self-reports, the Wong—Baker FACES
scale was used to measure the intensity of children’s pain
levels. The scale ranges from 0 to 10. It consisted of six
illustrations depicting varying emotions, ranging from
smiles (0, a very happy emotion, with no pain) to crying
(10, a very painful emotion).

Children’s Fear Scale (CSF)

During cannulation procedures, children’s fear levels
were assessed through their facial expressions, graded
on a scale from 0 to 4. This scale encompasses five facial
expressions, each corresponding to a specific score.
Pictures of children exhibiting no fear (0 points) indi-
cate the absence of fright, while pictures showing highly
fearful expressions (four points) denote a strong sense of
fear in the child."

Visual Analog Scale (VAS)
The pain and fear experienced by the children were
assessed by both parents and an observing nurse through

the use of a VAS. This particular scale measures the
intensity of pain and fear on a continuum ranging from
0 (indicating no pain or fear) to 10 (representing the
most severe or intense pain or fear). Following veni-
puncture procedures, the nurses and parents evaluated
the children’s levels of fear and pain, using a scale that
ranged from ‘No fear’ to ‘Most fear’ and ‘No pain’ to
‘Worst pain’, respectively. Additionally, the degree of
discomfort experienced by the children after the blood
draws was documented, using a scale that ranged from
‘No discomfort’ to ‘Worst discomfort’. It is important to
note that this VAS is widely acknowledged as a reputable
and dependable instrument for the assessment of pain
and anxiety in children aged 8 to 18 years."

Interventions

In this study, the first author applied all pharmaco-
logical and non-pharmacological methods (TICK-B,
TICK-B+TKTX cream and TKTX cream). For both the
children and the observing nurse, the study’s primary
objective was to remain secret, and parents were
requested not to disclose it to their children. To mini-
mise potential bias, children and the observing nurse
were not informed about the specific hypotheses being
tested. Parents were instructed not to discuss the study
details with their children.

Pre-venipuncture pharmacological intervention was
applied 20min before the procedure according to the
manufacturer’s instructions. The non-pharmacological
intervention was conducted for approximately 2-3 min
before the procedure.

TICK-B

The colouring book for kids, known as the Trace Image
Colour for Kids-Book (TICK-B), consists of illustrated
pictures of colour. Before cannulation, participants were
given TICK-B (figure 2). While undergoing the proce-
dure, they were directed to either draw or colour an
image, highlighting the image’s use, and were asked to
keep their nondominant hand steady.

TKTX cream group

Tattoo creams such as KTX cream are currently avail-
able in cosmetic clinics. We consulted two pharmacolo-
gists about its use and side effects. The pharmacologist
provided some insights into the mechanism of action of
TKTX. They advised us that this cream’s formulation was
effective, safe and free of side effects. Despite the Food
Drug Association’s acceptance of this cream, they advised
us to conduct a pilot study of approximately 10-20 chil-
dren to determine its safety and side effects. A pilot
study was conducted with 20 patients from our hospital
before the current study was initiated within 3 months.
The aim of the pilot study was to be sure about the safety
of the cream in terms of the allergy and ither immuno-
logical reactions. The patients were administered TKTX
cream 20min before the procedure. TKTX cream is a
topical anaesthetic formulation that includes lidocaine,
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Example of photos used for the intervention of "Tracking Images and Coloring Children's Books'" (TICK-B)

B (Example 2 of TICK-B

C (Example 3 of TICK-B

Figure 2 Representative samples of visual stimuli used in the ‘Tracking Images and Colouring Children’s Books’ (TICK-B)
intervention. These age-appropriate illustrations, designed to engage paediatric patients during medical procedures,
encourage children to visually track and colour. The TICK-B intervention was implemented either alone or in combination with
TKTX cream, as part of examining non-pharmacological strategies for managing pain and fear in paediatric patients. Figure

(A) severity of pain Figure (B) levels of fear.

prilocaine and epinephrine (epinephrine). Due to its
prompt onset of action, the effects typically occur within
approximately 20 min. Based on expert pharmacologists’
advice and a pilot practice study, this cream was applied.
The TKTX cream was provided before the procedure,
and the children were allowed to proceed until the veni-
puncture procedure was completed.

TICK-B plus TKTX cream

TKTX cream was applied 20min before the venipunc-
ture procedures, and TICK-B was applied as a distraction
method 2min before the procedure began. The children
in this group received both pharmacological and non-
pharmacological interventions as combined interven-
tions.

Control group

Children in this group were permitted to stay alongside
their families. Furthermore, they were instructed not to
use any other form of distraction with their children.

Study procedure

To conduct the study, we enlisted the participation of an
experienced nurse with over 15 years of clinical paediatric
experience, particularly in the administration of painful
medical procedures. The decision regarding venipunc-
ture was made by physicians. The second author provided
training to an observer nurse, who had more than 5 years
of experience in paediatric nursing, on the measurement
tools used in this study. The observer nurse provided
parents and children with a standardised description of
pain and fear assessment tools, and both parties expressed
satisfaction with the instructions provided. Patient demo-
graphic information was collected through a self-report
form. The VAS was used for the observational measures,
while self-report measures were employed to determine
the levels of pain and fear experienced during and after
the procedure. Fear levels were assessed using the CFS
on a 0—4 scale, while pain levels were assessed using the
Wong-Baker FACES Pain Rating Scale on a 0-10 scale. A
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clinical nurse performed the venipuncture procedure on
all the children using their nondominant hand.

The 176 children were randomly assigned to four
groups, each comprising 44 children. The samples were
provided with opaque sealed envelopes. Once assigned
to their respective groups, the parents and children
proceeded to the venipuncture unit for the procedure.
In all groups, parents were permitted to accompany their
children during the venipuncture procedure. The first
author, who had over 10 years of experience as a paedi-
atric nurse, implemented all interventions for children
without being aware of their group allocation. Parents or
caregivers were allowed to be present in the room during
the procedure but were instructed not to interfere with
administering interventions. Their role was limited to
providing emotional support to the child if needed.
The TICK-B intervention was administered for 2-3min
before and during the venipuncture procedure. Mean-
while, TKTX cream was applied, and the tube was left
on for 20min. The interventions included activities such
as colouring a picture book, application of a local anaes-
thesia cream (TKTX cream) or a combination of both
methods. The participants were instructed to continue
with the intervention until the completion of the proce-
dure. After the procedure, the nurse observer, parents
and children were requested to report their respective
levels of pain and fear after 2-3 min.

The nurses who participated in the study were not
informed about its primary objective, which involved
the assessment and comparison of participant outcomes.
Following venipuncture, the observer nurse assessed the
children’s pain and fear, and the parents and their chil-
dren were instructed to provide self-reports regarding
their pain and fear levels without being aware of their
assigned group. Furthermore, both parents and the

clinical nurse were given instructions not to divulge
the purpose of the intervention to the children. Conse-
quently, the children remained uninformed about the
objective of the intervention.

Statistical analyses of the data

In the present study, the Statistical Package for the Social
Sciences version 28.0 (SPSS Inc., Chicago, IL, USA) was
used for all statistical analyses. Descriptive data were
examined using means, SD, frequencies and percent-
ages. The normality of the data was verified through a
histogram to confirm a normal distribution of scores
on the scale. Group similarities in demographic and
clinical characteristics were assessed using the X2 test
and Levine’s one-way analysis of variance (ANOVA) for
homogeneity. Parametric data, including children’s pain
levels and fear intensity, were compared using a statistical
ANOVA. A significance level of 0.05 was set, and a post
hoc Bonferroni correction was conducted.

Patient and public involvement in the study

Patients and the public were not involved in the design,
conduct, reporting or dissemination of this research
project.

RESULTS

Participant characteristics

General characteristics across participant groups were
essentially similar; distributions by sex, age, number of
attempts, body mass index, days of hospitalisation, fear
before venipuncture and previous pain levels were all
set at p>0.05 [table 1], meaning that differences in pain
intensity and fear scores between the groups were due to
the interventions and not to substantive differences.

Table 1 A comparison of baseline characteristics and previous procedural fear and pain scores among the study groups

Study groups
Control group  TICK-B group TKTX cream TICK-B+TKTXC P value (two-
Child’s characteristics (n=41) (n=44) group (n=44) group (n=44) sided)
No. (%)
Gender 0.745*
Male 21 (51.2%) 21 (47.7%) 25 (56.8%) 20 (45.5%)
Female 20 (48.8%) 23 (562.3%) 19 (43.2%) 24 (54.5%)
Mean (SD)
Age 8.49 (1.705) 8.11 (1.351) 8.95 (1.751) 8.84 (1.413) 0.207¢t
Attempts 1.41 (0.499) 1.43 (0.501) 1.45 (0.504) 1.39 (0.493) 0.634%
BMI 17.4 (0.93) 16.74 (0.85) 17.17 (0.95) 18.7 (1.00) 0.701%
Hospitalisation days 3.73 (0.807) 3.68 (0.909) 3.52 (1.045) 3.66 (0.888) 0.119%
Pre-venipuncture fear 2.61 (0.891) 2.32 (0.883) 2.45 (0.875) 2.48 (0.876) 0.970t
Previous pain 6.85 (1.667) 6.84 (1.462) 6.20 (1.837) 6.77 (1.683) 0.599t
The data are presented as a percentage or as a mean + standard deviation, as appropriate.
*Chi-square test.
TOne-way analysis of variance.
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Pain intensity

The analysis of the pain intensity scores (table 2)
revealed significant differences between the groups.
The mean pain score during the procedure in the TICK-
B+TKTX cream group was 2.80, which was significantly
lower than that in the control group (7.24, p<0.001),
TICK-B group (5.09, p<0.001) and TKTX cream group
(5.43, p<0.001). Similarly, after the procedures, the
lowest mean pain score (2.34) was found in the TICK-
B+TKTX cream group, which was significantly lower than
that in the control group (7.32, p<0.001), TICK-B group
(4.30, p<0.001) and TKTX cream group (4.09, p<0.001).
The results clearly indicate that compared with all the
other interventions, the combined TICK-B+TKTX cream
intervention was the most effective in reducing the inten-
sity of pain during and after the procedures.

Fear levels

By analysing the fear scores (table 3), we found that there
were considerable differences between the groups. The
TICK-B group had the lowest mean fear score (1.82),
which wassignificantly lower than that of the control group
(3.27, p<0.001), TKTX cream group (2.41, p<0.007) and
TICK-B+TKTX cream group (1.14, p<0.05). The TICK-
B+TKTX cream group had the lowest mean fear score
(0.93), which was significantly lower than that of the
other groups, namely, the control group (2.83, p<0.001),
TICK-B group (1.57, p<0.018) and TKTX cream group
(p=2.14). This study revealed that the TICK-B interven-
tion was best at managing fear associated with the proce-
dures, while the TICK-B+TKTX cream intervention was
the best at managing fear after the procedures.

In general, the lines depicted in figure 3 demon-
strate the superiority of the complex intervention TICK-
B+TKTX cream in reducing the pain intensity and the
fear of patients during the procedures and after them
in comparison with the control group and individual
interventions.

In summary, the combined TICK-B+TKTX cream inter-
vention was most effective in reducing both pain intensity
and fear levels during and after the procedures compared
with the control group and individual interventions.
The TICK-B intervention alone was also effective in
reducing fear levels, particularly during the procedures.
These findings are further supported by the consistency
of results across different reporters (child self-report,
parent report and observer report) as shown in table 4,
which demonstrates the robustness of the intervention
effects across multiple perspectives (table 4).

DISCUSSION

The present study aimed to evaluate the effectiveness of
combining pharmacological (TKTX cream) and non-
pharmacological (TICK-B colouring book) interven-
tions in reducing pain and fear levels during and after
venipuncture procedures in paediatric patients aged
6-12 years. The findings revealed that the combined

Table 2 Comparison pain intensity among the groups

P value (two-sided)

Groups

TICK-

TKTX
cream

TICK-B vs

TICK-B +

TKTX

B+TKTXC
group

TICK-B

Control
group

TICK -B vs TICK- TICK-B+TKTXC
B+TKTXC Group vs TKTX-C group

group

TKTX cream TKTX-C

vs control

cream vs
vs control control

TICK -B

P value

(n=44)

group
(n=44)

(n=44)

group

(n=41)

Child’s

P value
0.000

M=SD
7.24

characteristics

0.000

0.000

0.000 1.00

0.000

0.000

50.40

2.80=1.19

=2.16

1.92 543

5.09=

1.17

Pain during
procedures
Pain after

0.000

0.000

1.00

0.000 0.000

0.000

107.93 0.000

2.34=0.93

=1.59

1.32  4.09

4.30=

7.32=1.21

procedures

Wong-baker scale pain rating scale.

Bonferroni test results.

TICK-B, Trace Image and Colouring for Kids-Book; TKTX-C, TKTX cream.
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Table 3 Fear scores to compare between the groups

P value (two-sided)

TICK
-Bvs

P value control

Groups

TICK-B vs TICK -B vs

TKTX-C
Vs

TICK-B+TKTXC

TICK-B TKTX-C
group group

Control
group

TICK-B+TKTXC TICK-B+TKTXC

TICK-B+TKTXC TKTX-C

vs Control

group

vs TKTX-C group

Group

group

control

(n=44) (n=44)

(n=44)

(n=41)

Child’s

P value

=SD

characteristics

0.000

0.000

0.007

0.00 0.000

0.000 0.000

48.77

=0.82

1.14

2.41=0.92

1.82=0.97

3.27=0.59

Fear during
procedures
Fear after

0.000

0.006

0.018

0.000

0.002

35.48 0.000 0.000

0.93=0.66

2.14=1.13

1.57=0.84

2.83=0.83

procedures

Wong-baker scale pain rating scale.

Bonferroni test results.

TICK-B, Trace Image and Colouring for Kids-Book; TKTX-C, TKTX cream.

intervention (TICK-B+TKTX cream) was most effective
in managing both pain intensity and fear levels compared
with the control group and individual interventions.

Previous studies have shown that children are very
sensitive to painful venipuncture when no pain relief is
provided.” > Numerous types of distraction have been
shown to affect children’s anxiety and pain perception
by taking their mind during procedures. However, the
problem was that most of the distractions that have been
found to be effective require training, are expensive and
are nonattractive to children during these procedures.

This study examined the effectiveness of psycholog-
ical interventions, especially distraction methods such
as the TICK-B, in helping children develop the ability
to use coping mechanisms to address distress and pain.
The TICK-B can be developed and implemented by non-
psychologists; therefore, it is readily implemented. This
act of focusing away from the source of pain has been
shown to alleviate fear and anxiety in patients.” In the
distraction condition of this study, children’s attention
was attracted by interacting with enjoyable things in a
very relaxed environment. Pain is a subjective reality that
is significantly shaped by environmental conditions.”!
Hence, the environment in which medical procedures
take place is crucial, especially for children. Environments
that seem to be familiar and comfortable can be vigilant
and help reduce anxiety. Giving children an opportu-
nity to select and participate in an activity that they like
before venipuncture can make the procedure room more
familiar and friendly. Distraction interventions have also
been found to help reduce anxiety in parents and nurses
viewing the procedure in a meta-analysis. "’

The TKTX cream emulsion in the TKTX cream group
was used to block the transmission of nerve impulses,
thus relieving the pain of venipuncture. This method
has proven effective in a previous study,” with a duration
of 20min considered as being sufficient for its applica-
tion. Although several local anaesthetic cream prepa-
rations, such as EMLAs, tetracaine and amethocaine,
were found to be effective at decreasing pain in children
during painful nursing procedures, these preparations
required a longer time of 40-60 min.**** Moreover, some
studies have revealed that some liquid sprays have a short
onset time; sometimes, it takes only a few seconds before
painful procedures are performed. Nevertheless, the
effect of these sprays is not similar to that of EMLA cream.
Furthermore, vapocoolant spray did not show any benefit
in reducing pain associated with intravenous cannulation
in children.” *** The shorter duration and greater effec-
tiveness of TKTX cream make it practical and feasible for
paediatric nurses to manage children’s outcomes during
painful procedures.

This study’s results can be understood through the
lens of the gate-control theory®® of pain and the WHO’s
guidelines for pain management. The gate-control
theory, proposed by Melzack and Wall,*® suggests that
pain perception is modulated by a ‘gate control system’
in the spinal cord, which can be influenced by both
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Severity of Pain among Study Groups overtimes
= Pain During procedure
= Pain Post Procedure

Pian During and Post procedure

TICK-B TKTX-Cream TICK-B+TKTX-

Cream

Control

Groups

Figure 3

Open access

Levels of Fear During and Post Procedure

oy}

== DuringProcedureFearChild
=== PostProcedureFearChild

Fear During and Post Procedure

TICK-B TKTX-Cream  TICK-B+TKTX-

Cream

Control

Groups

(A and B): This figure illustrates the variations in levels of pain and fear over time among different treatment groups.

The graph compares four groups: TICK-B (Tracking Images and Colouring Children’s Books), TKTX-C, TICK-B+TKTXC

(combined intervention) and control.

sensory inputs and descending signals from the brain.
Pharmacological interventions, such as topical anaes-
thetic creams such as TKTX cream, primarily act on the
peripheral and spinal mechanisms of pain transmission,
reducing nociceptive input and ‘closing the gate’ to
pain perception.” *® The findings of the present study, in
which the TKTX cream group demonstrated significantly
lower pain scores during and after venipuncture than did
the control group, align with this proposed mechanism
of action.

However, the superiority of the combined inter-
vention (TICK-B+TKTX cream) over the individual
TKTX cream intervention highlights the importance of
addressing the cognitive-evaluative and affective compo-
nents of pain, as proposed by the gate-control theory.*®
Non-pharmacological interventions, such as the TICK-B
colouring distraction technique, engage cognitive and
attentional resources, modulating descending inhibitory
pathways and ‘closing the gate’ to pain perception.'? *’
By actively involving children in their own care through
engaging and age-appropriate interventions such as
colouring books, they may experience a sense of control

and empowerment, which can further alleviate their
fears and anxieties,'*™* thereby influencing the affective-
motivational component of pain.

The synergistic effect of the combined intervention
aligns with the WHO'’s guidelines for pain management,
which recommend a multimodal approach incorporating
both pharmacological and non-pharmacological inter-
ventions (WHO, 2022). The WHO guidelines empha-
sise the importance of addressing the multidimensional
nature of pain, including its physical, psychological and
emotional aspects (WHO, 2022). By combining phar-
macological interventions that target the physiological
component of pain with nonpharmacological interven-
tions that address the cognitive and affective dimen-
sions, the present study’s combined approach effectively
addressed the multifaceted nature of pain and fear asso-
ciated with needle procedures.

Implications for clinical practice

The findings of this study have significant implications for
clinical practice in paediatric settings, as they align with
the WHO’s recommendations for a multimodal approach

Table 4 Comparison of pain and anxiety of children among groups for different examiners after the procedure

Groups
Child’s Control group TICK-B group TKTX-C group TICK-B+TKTXC P value (two-
characteristics (n=41) (n=44) (n=44) Group (n=44) F sided)
Pain Mean=SD
Self-report (Child) 7.32=1.21 4.30=1.32 4.09=1.59 2.34=0.93 107.930 0.000
Parent report 7.27=1.20 4.30=1.35 4.16=1.64 2.36=0.94 100.928 0.000
Observer report 7.20=1.14 4.39=1.35 4.11=1.57 2.43=1.02 98.472 0.000
Fear Mean=SD
Self-report (Child) 2.83=0.83 1.57=0.84 2.14=1.13 0.93=0.66 35.48 0.000
Parent report 2.78=0.82 1.52=0.82 2.09=1.13 0.89=0.68 35.50 0.000
Observer report 2.83=0.83 1.57=0.84 2.14=1.13 0.93=0.66 35.48 0.000
The data are presented as a percentage or as a mean = standard deviation, as appropriate. One-way analysis of variance.
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to pain management (WHO, 2022). Healthcare profes-
sionals should consider incorporating a combination of
pharmacological and non-pharmacological interventions
to optimise pain and fear management during needle
procedures. The implementation of such combined
approaches can lead to improved patient experiences,
reduced long-term psychological impacts and increased
adherence to future medical procedures.”® However, it
is important to address potential barriers to implemen-
tation, such as staff training, resource allocation and
patient acceptance. Strategies such as interdisciplinary
collaboration, ongoing staff education and patient/
family engagement could facilitate the successful imple-
mentation of these interventions.”

Strengths and limitations

A notable strength of this study is its randomised
controlled design and double-blinding approach, which
minimise potential biases and enhance the reliability
and validity of the findings. Additionally, the standard-
ised assessment tools used for measuring pain and fear
levels increase the objectivity and validity of the results.
However, this study has several limitations that should be
acknowledged. First, the sample was drawn from a single
paediatric hospital, which may limit the generalisability of
the findings to other settings. Second, the study focused
on a specific age range (6-12 years), and the effectiveness
of the interventions may vary for younger or older age
groups. Moreover, while the study assessed pain and fear
levels immediately after the procedures, it did not investi-
gate the long-term psychological impacts or the potential
development of needle phobias.

Implications for research and practice

The TICK-B+TKTX cream, which combines pharmaco-
logical and non-pharmacological interventions, offers a
convenient option for nurses aiming to relieve pain in
children undergoing venipuncture procedures. The
TICK-B intervention was appealing to children because
it was easy to administer and did not require training.
We strongly recommend further research to examine the
potential effectiveness of integrating these approaches,
as well as their impact on pain and fear levels in children
during various medical interventions. Future research
should explore the applicability of these interventions
across different age groups and diverse cultural contexts.
Longitudinal studies are warranted to evaluate the
sustained effects of combined interventions on children’s
attitudes and behaviours towards future medical proce-
dures, as traumatic needle experiences in childhood can
have lasting psychological impacts and contribute to the
avoidance of healthcare services.

CONCLUSIONS

In conclusion, both pharmacological topical anaesthetics
and non-pharmacological distraction interventions were
effective for managing venipuncture-related pain in

paediatric patients. While topical anaesthetics reduced
procedural pain, distraction uniquely decreased pre-
procedure fear and anxiety levels. The findings of this
study provide compelling evidence for the benefits of
combining pharmacological (TKTX cream) and non-
pharmacological (TICK-B colouring book) interventions
in managing pain and fear levels during and after veni-
puncture procedures in paediatric patients. For nurses,
we recommend the combination of TICK-B+TKTX
cream due to its ease of use, practicality and shorter
waiting time.

Acknowledgements We are thankful for the nurses and participants from the
Heevi Paediatric Teaching Hospital, Duhok, Kurdistan region, Irag. We also thankful
for Mr. Deldar Morad the assistant professor at Duhok University to review and
editing this manuscript.

Contributors SKS, who is designated as the guarantor, made significant
contributions to this research. They were involved in conceiving and designing the
study, acquiring the data, performing the data analysis, interpreting the findings
and writing the first and final drafts of the manuscript. NY also contributed to the
conception and design of the study, as well as the data analysis, interpretation and
drafting of the final manuscript. Similarly, SN contributed to the conception, design,
data analysis, interpretation and final manuscript preparation. KE’s contributions
were in conceiving and designing the study, interpreting the data and drafting the
final version of the manuscript. All authors read and approved the final manuscript.

Funding The authors have not declared a specific grant for this research from any
funding agency in the public, commercial or not-for-profit sectors.

Competing interests None declared.

Patient and public involvement Patients and/or the public were not involved in
the design, conduct, reporting or dissemination plans of this research.

Patient consent for publication Consent obtained from parent(s)/guardian(s).

Ethics approval This study involves human participants and was approved by
Ethics Approval and Participant Consent: This study was reviewed and approved by
the Scientific Research Department of the General Directorate of Health in Duhok
on 29 November 2023 (Reference number: 201123-10/14). The study adhered
to the ethical standards detailed in the Declaration of Helsinki. Parents/guardians
provided written informed consent, and participants had rights to withdraw.

Safe, non-harmful methods included use of topical anaesthetic and distraction;
participants’ identities were also preserved. The research team ensured that the
rights and welfare of the paediatric participants were respected and prioritised,
with benefits always more than the risk involved in the study. Participants gave
informed consent to participate in the study before taking part.

Provenance and peer review Not commissioned; externally peer reviewed.
Data availability statement Data are available upon reasonable request.

Open access This is an open access article distributed in accordance with the
Creative Commons Attribution Non Commercial (CC BY-NC 4.0) license, which
permits others to distribute, remix, adapt, build upon this work non-commercially,
and license their derivative works on different terms, provided the original work is
properly cited, appropriate credit is given, any changes made indicated, and the
use is non-commercial. See: http://creativecommons.org/licenses/by-nc/4.0/.

ORCID iD
Sherzad Khudeida Suleman http://orcid.org/0000-0001-7308-9761

REFERENCES

1 ENA Clinical Practice Guideline Committee, ENA Board of Directors
Liaisons, Methodologist. Clinical Practice Guideline: Needle-Related
or Minor Procedural Pain in Pediatric Patients. J Emerg Nurs
2019;45:437.

2 Dalvandi A, Ranjbar H, Hatamizadeh M, et al. Comparing the
effectiveness of vapocoolant spray and lidocaine/procaine cream in
reducing pain of intravenous cannulation: A randomized clinical trial.
Am J Emerg Med 2017;35:1064-8.

3 Sikorova L, Hrazdilova P. The effect of psychological intervention on
perceived pain in children undergoing venipuncture. Biomed Pap
Med Fac Univ Palacky Olomouc Czech Repub 2011;155:149-54.

10 Suleman SK, et al. BMJ Paediatrics Open 2024;8:002881. doi:10.1136/bmjpo-2024-002881

‘panIasal are ‘salbojouyos) Jejiwis pue ‘Bulures |y ‘Buluiw erep
pue 1xa} Joj Buipnjoul ‘syybul | 1sanb Aq Gzogz Arenuer Tz uo wodfwg-uadospaediwg//:sdny woly papeojumoq ‘20z Jaqualdas 6 Uo T88200-7202Z-0dlwg/9eTT 0T Se paysignd isiiy :uadQ soureipaed CING


http://creativecommons.org/licenses/by-nc/4.0/
http://orcid.org/0000-0001-7308-9761
http://dx.doi.org/10.1016/j.jen.2019.05.015
http://dx.doi.org/10.1016/j.ajem.2017.02.039
http://dx.doi.org/10.5507/bp.2011.024
http://dx.doi.org/10.5507/bp.2011.024

4

10

11

12

13

14

15

16

McMurtry CM, Pillai Riddell R, Taddio A, et al. Far From “Just a
Poke”: Common Painful Needle Procedures and the Development of
Needle Fear. Clin J Pain 2015;31:5S3-11.

Le May S, Wu W, Francoeur M, et al. Topical anesthetics for needle-
related pain in adults and children (TOPIC): a mini-review. Front Pain
Res (Lausanne) 2023;4:1350578.

Shahid S, Florez ID, Mbuagbaw L. Efficacy and Safety of EMLA
Cream for Pain Control Due to Venipuncture in Infants: A Meta-
analysis. Pediatrics 2019;143:€20181173.

Fetzer SJ. Reducing venipuncture and intravenous insertion pain
with eutectic mixture of local anesthetic: a meta-analysis. Nurs Res
2002;51:119-24.

Lunoe MM, Drendel AL, Levas MN, et al. A Randomized Clinical Trial
of Jet-Injected Lidocaine to Reduce Venipuncture Pain for Young
Children. Ann Emerg Med 2015;66:466-74.

Suleman SK, Yahya N, Nilsson S, et al. Effectiveness of tattoo
cream on children’s pain and fear during venipuncture procedure:

a randomized controlled trial. Acta Biomed Atenei Parmensis
2024;95:2024105.

Uman LS, Birnie KA, Noel M, et al. Psychological interventions

for needle-related procedural pain and distress in children and
adolescents. Cochrane Database Syst Rev 2013;2018:CD005179.
Cho M-K, Choi M-Y. Effect of Distraction Intervention for Needle-
Related Pain and Distress in Children: A Systematic Review and
Meta-Analysis. Int J Environ Res Public Health 2021;18:9159.
Suleman SK, Atrushi A, Enskar K. Effectiveness of art-based
distraction on reducing pediatric patients’ pain and anxiety during
venipuncture: A randomized controlled trial. Complement Ther Clin
Pract 2022;48:101597.

Suleman SK, Atrushi A, Enskér K. Effectiveness of art-based
distraction in reducing pain and anxiety of hospitalized children
during cannulation procedure: A randomized controlled trial. Belitung
Nurs J 2022;8:213-21.

Suleman SK, Yahya NB, Nilsson S, et al. Comparison of trace image
colors for kids-book with two active distractions in reducing pain
and fear of children during the venipuncture procedure. Eur J Pediatr
2024;183:113-22.

Yu Z, Zhou Y, Xu X, et al. Pharmacological and non-pharmacological
interventions in management of peripheral venipuncture-related
pain: a randomized clinical trial. BMC Pediatr 2023;23:58.

Shah V, Taddio A, McMurtry CM, et al. Pharmacological and
Combined Interventions to Reduce Vaccine Injection Pain in Children

20

21
22

23

24

25

26

27

28

29

and Adults: Systematic Review and Meta-Analysis. Clin J Pain
2015;31:538-63.

Stapelkamp C, Carter B, Gordon J, et al. Assessment of acute pain
in children: development of evidence-based guidelines. Int J Evid
Based Healthc 2011;9:39-50.

McMurtry CM, Noel M, Chambers CT, et al. Children’s fear during
procedural pain: preliminary investigation of the Children’s Fear
Scale. Health Psychol 2011;30:780-8.

Bailey B, Gravel J, Daoust R. Reliability of the visual analog scale
in children with acute pain in the emergency department. Pain
2012;153:839-42.

Zengin S, Kabul S, Al B, et al. Effects of music therapy on pain and
anxiety in patients undergoing port catheter placement procedure.
Complement Ther Med 2013;21:689-96.

Rogers TL, Ostrow CL. The use of EMLA cream to decrease
venipuncture pain in children. J Pediatr Nurs 2004;19:33-9.

Szmuk P, Szmuk E, Ezri T. Use of needle-free injection systems

to alleviate needle phobia and pain at injection. Expert Rev
Pharmacoecon Outcomes Res 2005;5:467-77.

Foster JP, Taylor C, Spence K. Topical anaesthesia for needle-
related pain in newborn infants. Cochrane Database Syst Rev
2017;2:CD010331.

Costello M, Ramundo M, Christopher NC, et al. Ethyl vinyl
chloride vapocoolant spray fails to decrease pain associated

with intravenous cannulation in children. Clin Pediatr (Phila)
2006;45:628-32.

Hogan M-E, Smart S, Shah V, et al. A systematic review of
vapocoolants for reducing pain from venipuncture and venous
cannulation in children and adults. J Emerg Med 2014;47:736-49.
Melzack R, Wall PD. Pain mechanisms: a new theory. Science
1965;150:971-9.

Camacho-Cruz J, Palacios-Ariza MA, Orrego-Celestino L, et al.
Effectiveness of non-immersive virtual reality in the management of
procedure-related pain in preschool children: a randomized clinical
trial. Eur J Pediatr 2023;182:4103-12.

McMurtry CM, Noel M, Taddio A, et al. Interventions for Individuals
With High Levels of Needle Fear: Systematic Review of Randomized
Controlled Trials and Quasi-Randomized Controlled Trials. Clin J
Pain 2015;31:5S109-23.

Lyhne CN, Bjerrum M, Jergensen MJ. Person-centred care to
prevent hospitalisations - a focus group study addressing the views
of healthcare providers. BMC Health Serv Res 2022;22:801.

Suleman SK, et al. BMJ Paediatrics Open 2024;8:002881. doi:10.1136/bmjpo-2024-002881

11

‘panIasal are ‘salbojouyos) Jejiwis pue ‘Bulures |y ‘Buluiw erep
pue 1xa} Joj Buipnjoul ‘syybul | 1sanb Aq Gzogz Arenuer Tz uo wodfwg-uadospaediwg//:sdny woly papeojumoq ‘20z Jaqualdas 6 Uo T88200-7202Z-0dlwg/9eTT 0T Se paysignd isiiy :uadQ soureipaed CING


http://dx.doi.org/10.1097/AJP.0000000000000272
http://dx.doi.org/10.3389/fpain.2023.1350578
http://dx.doi.org/10.3389/fpain.2023.1350578
http://dx.doi.org/10.1542/peds.2018-1173
http://dx.doi.org/10.1097/00006199-200203000-00008
http://dx.doi.org/10.1016/j.annemergmed.2015.04.003
http://dx.doi.org/10.23750/abm.v95i3.15266
http://dx.doi.org/10.1002/14651858.CD005179.pub3
http://dx.doi.org/10.3390/ijerph18179159
http://dx.doi.org/10.1016/j.ctcp.2022.101597
http://dx.doi.org/10.1016/j.ctcp.2022.101597
http://dx.doi.org/10.33546/bnj.2054
http://dx.doi.org/10.33546/bnj.2054
http://dx.doi.org/10.1007/s00431-023-05271-y
http://dx.doi.org/10.1186/s12887-023-03855-z
http://dx.doi.org/10.1097/AJP.0000000000000281
http://dx.doi.org/10.1111/j.1744-1609.2010.00199.x
http://dx.doi.org/10.1111/j.1744-1609.2010.00199.x
http://dx.doi.org/10.1037/a0024817
http://dx.doi.org/10.1016/j.pain.2012.01.006
http://dx.doi.org/10.1016/j.ctim.2013.08.017
http://dx.doi.org/10.1016/j.pedn.2003.09.005
http://dx.doi.org/10.1586/14737167.5.4.467
http://dx.doi.org/10.1586/14737167.5.4.467
http://dx.doi.org/10.1002/14651858.CD010331.pub2
http://dx.doi.org/10.1177/0009922806291013
http://dx.doi.org/10.1016/j.jemermed.2014.06.028
http://dx.doi.org/10.1126/science.150.3699.971
http://dx.doi.org/10.1007/s00431-023-05070-5
http://dx.doi.org/10.1097/AJP.0000000000000273
http://dx.doi.org/10.1097/AJP.0000000000000273
http://dx.doi.org/10.1186/s12913-022-08198-6

	Comparative efficacy of pharmacological and non-­pharmacological interventions for mitigating pain and anxiety associated with venipuncture: a randomised controlled trial
	Abstract
	Introduction﻿﻿
	Methods
	Design and settings
	Study sample
	Randomisation
	Measurements
	Wong–Baker faces (Wb-FACES) pain rating scale
	Children’s Fear Scale (CSF)
	Visual Analog Scale (VAS)

	Interventions
	TICK-B
	TKTX cream group
	TICK-B plus TKTX cream
	Control group

	Study procedure
	Statistical analyses of the data
	Patient and public involvement in the study

	Results
	Participant characteristics
	Pain intensity
	Fear levels

	Discussion
	Implications for clinical practice
	Strengths and limitations
	Implications for research and practice

	Conclusions
	References


