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Methods: In this systematic review, conducted from October 2023 to January 2023, an open
search was carried out for articles in domestic databases, such as scientific information database
(SID), Maglran, and Iran Medex, and international databases, including PubMed, CINAHL, Web of
Science, and Scopus using the following keywords: Preschool period, pain intensity, cannulation,
vein removal, pain scale, pain relief, pain perception, and pain sensation. The objective of this
search was to examine the measurement tools utilized to assess pain intensity during venipuncture
in preschool-aged children without a time restriction. Duplicate articles were excluded, and other
studies meeting the inclusion criteria were reviewed. Articles were assessed by two researchers,
and any discrepancies were resolved by a third author.

Results: Among all the reviewed studies, 21 articles that were conducted between 2001 and
2023 met the inclusion criteria. The tools utilized in these studies to assess pain intensity during
venous catheter insertion in preschool children included face, legs, activity, cry, and consolability
(FLACC), Wong-Baker, Oucher scale, visual analog scale, and Poker Chip scale. The Wong-Baker
instrument was a self-assessment, FLACC were assessed by both the researcher and a reviewer,
Oucher was a self-assessment, the visual analog scale was assessed by parents and reviewers,
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Introduction

he insertion of a venous catheter is one of the

most common invasive and painful procedures

and is also one of the most important ways of

administering medication or fluids to children

who are admitted to hospital [1]. On the other

hand, the pain associated with this procedure
can lead to various complications, such as increased
levels of anxiety, fear, prolonged medical examinations,
and similar problems [2]. In this regard, the American
Academy of Pediatrics (AAP) and the Pain Society have
stated that medical procedures, such as blood sampling
and insertion of a venous catheter should be performed
with a minimal amount of pain and anxiety, as such pro-
cedures increase the child’s pain and anxiety in addition
to the challenges posed by the disease [3]. Self-report,
behavioral observations, and physiological measures
are used to measure pain in children, with self-report
sometimes referred to as the gold standard because
it is the only direct tool available [4, 5]. However, de-
spite the availability of these instruments, there are
debates about whether these instruments truly reflect
the child’s pain intensity [6]. Such doubts and uncertain-
ties lead many studies to use these instruments without
considering the perspective of the instrument’s devel-
oper, allowing researchers to use them as they see fit,
which can undermine the validity of study results [2, 3].

For example, the face, legs, activity, cry, and consolabil-
ity (FLACC) instrument was developed to assess postop-
erative pain in children aged two months to seven years
but has been used in many studies to assess pain other
than postoperative pain [7-9]. The Wong-Baker instru-
ment, on the other hand, is a self-report instrument
but has been used as an assessment-based instrument
in many studies [10]. In addition, preschool children
can localize the site of pain. Given this assertion, the
guestion arises, for example, whether children with 3
to 6 years of age can accurately assess the severity of
pain enough to report it [11]? Can the use of the FLACC
tool, which simultaneously requires the rater to assess
5 components, be reliable in measuring momentary
pain during insertion of an intravenous catheter, which
is considered momentary pain [12]? These and similar
questions lead many researchers to use these tools in-
appropriately without considering the conditions and
rules of the instruments, which may affect the accuracy
of study results. Accordingly, given the above conditions,
the present study provides a systematic review of the
instruments used to measure pain intensity during the
insertion of a venous catheter in children aged 3-6 years.

Journal of Pediatrics Review

Methods

This systematic review study was conducted in 2023
to investigate the instruments used to measure pain
intensity during the insertion of a venous catheter in
preschool children. The preferred reporting items for
systematic reviews and meta-analyses guidelines for
systematic reviews and meta-analysis structuring were
followed [13].

Search strategy

In the search phase, tools for measuring pain intensity
during the insertion of a venous catheter in preschool
children were searched using the relevant keywords in
reputable national and international databases without
time limitation. Articles in Persian or English language
that were related to the research topic were considered
for further investigation (Table 1) [14].

Inclusion and exclusion criteria

The inclusion criteria consisted of studies in Persian
and English and the availability of full text with the
presence of one or more keywords from the desired
keywords in the title of the study. Meanwhile, the ex-
clusion criteria included letters to the editor, newspaper
articles, dissertations, conference papers, and unavail-
ability of the full text of the article.

Data extraction

In the first step, duplicate articles were removed us-
ing the Endnote software. In the second step, abstracts
were reviewed and the full text of articles that met the
inclusion criteria and contained the desired keywords in
their abstracts was evaluated (Figure 1).

Quality analysis

To ensure the quality of the obtained studies, the
strengthening of the reporting of observational stud-
ies in the Epidemiology checklist was used to assess the
quality of quantitative studies [15]. Due to limitations in
accessing non-free articles in journals, only free articles
were used for data analysis in this study.

Results

After the final review of the articles, a total of 21 arti-
cles met the inclusion criteria, and the characteristics of
the studies under investigation are provided in Table 2.
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Table 1. Search strategy [14]
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External Database

PubMed, CINAHL, Web of Science, Scopus

Internal database
Keywords
The concept of interest

Type of studies

IranDoc, IranMedex, Magiran, SID, Google Scholar

Preschool, pain severity, cannulation, venipuncture, pain scale, pain relief, pain perception, pain perception

Pain scale

Quantitative

Preschool* OR child* OR pediatric* AND pain severity OR cannulation* OR venipuncture* OR pain scale* OR

Search strategy

pain relief OR pain perception* OR pain perception® AND preschool pain* OR preschool cannulation* OR can-

nulation pain scale* OR cannulation pain relief* OR preschool pain perception

The findings of this study revealed that the tools used
in the studies under investigation to assess pain inten-
sity during venipuncture included FLACC, Wong-Baker,
Oucher scale, visual analog scale (VAS), and the Poker
Chip scale (PCS). The Wong-Baker tool was self-report-
ed, FLACC was assessed by the researcher and evalua-
tor, Oucher was self-reported, VAS was assessed by par-
ents and evaluators, and PCS was self-reported.

FLACC scale

In 12 out of the 21 studies examined, the FLACC tool
was used and was the most commonly used tool by
researchers to control pain during venipuncture in chil-
dren. This tool was initially designed by Merkel et al. in
1997 and is intended for the assessment of post-surgical
pain in children aged 2 months to 7 years. Additionally,
it can be used by evaluators, nurses, and researchers.
This scale consists of 5 indicators, each of which is as-
signed a score of 0, 1, or 2. After observing the behavior
for 5 min, the evaluator assigns a score based on Table
3, with a score ranging from 0 (indicating no pain) to 10
(indicating severe pain) [12].

Table 2. Pain intensity tools in studies
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The Wong-Baker scale

The Wong-Baker scale was used in 7 out of the 21 stud-
ies. It is one of the most widely used and popular pain
assessment tools for children. The tool was initially cre-
ated by Donna Wong and Connie Baker in 1983 for chil-
dren aged 18 months to 3 years to help them express
their pain more comfortably. It includes six faces, with
each face having two scores, ranging from 0, indicating
no pain, to 10, indicating severe pain [10, 36] (Figure 2).

The Oucher scale

The Oucher scale was used in 3 out of the 21 studies.
It was developed by Beyer in 1984 to assess pain inten-
sity in children aged 3-12 years and is one of the most
reputable and oldest self-report scales for pain intensity
that has been used with the real faces of children from
various ethnic backgrounds. It includes six pictures rep-
resenting different degrees of pain and is arranged from
the least to the most severe pain from bottom to top
[37] (Figure 3).

Row Title Authors, Year Study Design Age Range (y) Research Tools

The effects of an animation distraction in- A double-blind, 1- PCS: Self-report

1 tervention on pain response of preschool Yoo et al. 2011 [16] single-blind clinical 3-7 (child);
children during venipuncture trial 2- Wong-Baker: Nurse
Effects of parent’s presence on pain toler- i Prospective random- .

2 ance in children during venipuncture Ozcetin et al. 2011 [17] |ze.d contr.olled 3-6 Wong-Baker: Evaluator

quasi-experimental

Effectiveness of animated cartoons as a dis-
traction strategy on behavioral response to A two-group, single-

3 pain perception among children undergo- James et al. 2012 [18] blind clinical trial 3-6 FLACC: Evaluator
ing venipuncture
The effectiveness of distraction (cartoon
patterned clothes and bubble-blowing) on . . . .

4 pain and anxiety in preschool children dur- Lilik Lestari et al. 2017 A single-blind three- 36 FLACC: Evaluator

ing venipuncture in the emergency depart- (19]

ment

group clinical trial
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Row Title Authors, Year Study Design Age Range (y) Research Tools
Virtual reality environment using a
dome screen for procedural pain in Single-blind random-
5  young children during intravenous  |eeetal.2021[20] ized clinical trial pilot 36 FLACC: Evaluator
placement: A pilot randomized con- sample
trolled trial
Investigating the intensity of pain .
caused by venipuncture in children  Bagherian et al. 2012 Cro.ss—.sect'lonal—.de— )
6 \ith thalassemia before blood transfu- [21] scriptive-analytical 3-6 FLACC: Evaluator
sion study
The impact of massage on the pain and Af inel Wong-Baker: Self-
7 fear levels of children during venipunc-  Neshat et al. 2022 [22] b?u;—g:'.ogp Ismg le— 3-6 report (child), nurse
ture: A clinical trial ind clinical tria and parents
The effect of video game play technique . A two-group clinical
8 on pain of venipuncture in children Kaheni et al. 2016 [23] trial 3-6 FLACC: Evaluator
Effects of distraction on physiologic
9 indices and pain intensity in children  vosoghi et al. 2010 Two-group clinical 36 Oucher: Self-report
aged 3-6 years undergoing intravenous [24] trial a (child)
injection
The impact of different methods of e EEEE )
. distraction on pain of venipuncture: A Rastgarian etal. 2020  Semi-experimental o i e I\;a uatl?tr,
case study in children with 3 to 6 years [25] study a : 5 SEIARDE
of age (child)
Effectiveness of distraction therapy on
children’s pain perceptions during pe- Semi-experimental
11 ripheral venous cannulation at pediat- Shaker et al. 2018 [26] study 2-6 FLACC: Evaluator
ric teaching hospital in Erbil City, Iraq
Effect of using non-pharmacological
- methods on relief of pain and fear |brahim etal. 2017 A three-group clini- B Wong-Baker: Self-
among children undergoing venipunc- [27] cal trial report (child)
ture
Effectiveness of cartoon movies as dis- . X
13 tracter on pain among children under- Gandhar et al. 2016 Semi-experimental 3.7 FLACC: Evaluator
going venipuncture (28] study
Effectiveness of animated cartoon as
a distraction strategy on level of pain  Maharjanetal. 2017  Semi-experimental
14 among children undergoing venipunc- [29] study 4-6 FLACC: Evaluator
ture at a selected hospital
Effects of thermo-mechanical stimula- i . i
15 tion on pain associating venipuncture Basiouny & Hamed, Semi-experimental 36 FLACC: Evaluator
among children with leukemia 2019 [30] study
The effect of foot massage on pain of . isef. |
16  preschoolers undergoing venipuncture: aramise ;tft ak A similar clinical trial 36 FLACC: Evaluator
A clinical trial (31]
Effect of inhalation aromatherapy with
Iayender essence on pain assoqatgd Bikmoradi et al. 2017 Two-group semi- Oucher: Self-report
17 with Intravenous catheter insertion in - 3-6 )
. . . [32] experimental study (child)
preschool children: A quasi-experimen-
tal study
Comparing the effect of cold and warm
18 vibration on pain caused by intrave- Sahebkar Moeinietal. = Randomized clinical 36 Wong-Baker: Self-
nous cannula insertion in children using 2020 [33] trial report (child)
a buzzy device
E.f'fect of Kgleldoscope on pain percep- Kunjumon & Upendra-  Experimental study 1- FLACC: Evaluator;
19 tion of children aged 4-6 years during 4-6 2- Wong-Baker: Self-
. . babu, 2018 [34] of two groups "
intravenous cannulation report (child)
Reduction of topical anesthetic onset .
time using ultrasound: A randomized  Zempsky et al. 2008 AEOARNDIENT Itz b = 3
20 X . i domized controlled 3-7 report (child);
controlled trial before venipuncture in [3] . .
X clinical trial 2- VAS: Parents
Young children
Parents as distraction coaches during A two-aroup. single- Oucher: Self-report
21 intravenous insertion: A randomized Kleiber et al. 2001 [35] group, sing 4-7 ) P

study

blind clinical trial

(child)

Journal of Pediatrics Review

Abbreviations: PCS: Poker chip scale; FLACC: Face, legs, activity, cry, and consolability; VAS: Visual analog scale.
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Figure 1. The preferred reporting items for systematic reviews and meta-analyses flowchart

VAS

This tool was used in 2 out of the 21 studies. Many
attribute the introduction of this tool to Hayes and Pat-
terson in 1921. Typically, this tool is presented as a 10-
cm line, where zero on the left side represents no pain,
and ten on the right side indicates severe pain. It is a
self-report tool. There may be variations in this tool in

Figure 2. Wong-Baker faces pain rating scale criteria

April 2024, Volume 12, Issue 2, Number 35
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terms of units (cm or mm) or the orientation of the line,
whether vertical or horizontal [38] (Figure 4).

The Poker Chip scale

PCS tool was used in 1 out of the 21 studies. It was
designed in 1990 by Hester, Foster, and Christensen to
express self-reported pain in children aged 3-18 years.
This tool is made up of 4 red poker chips. Initially, the

Journal of Pediatrics Review
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Figure 3. Oucher scale criteria

child is asked if they have pain or not and if the answer is
no, it is scored as zero. If they answer positively, 4 chips
are given to them. The number of chips chosen by the
child reflects their level of pain. Zero chips indicate no
pain, and four chips indicate severe pain [39] (Figure 5).

Discussion

This study examined the tools for measuring pain in-
tensity during venipuncture in preschool children. The
study findings revealed that in all the examined studies,
FLACC was completed by the researcher alone, and the
creators of this tool also acknowledged that it should
be completed by the researcher. This practice was fol-

Figure 4. Visual analog scale criteria

Figure 5. Poker Chip scale criteria

Journal of Pediatrics Review
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lowed in all the studies that used this tool [12, 18-21, 23,
26, 28]. One criticism that can be made regarding this
tool is that it is specifically designed to assess preopera-
tive pain, has 5 items, and all 5 items must be carefully
evaluated during the venipuncture, whereas the pain
during venipuncture is momentary and checking all 5
items with the researcher during venipuncture is a dif-
ficult task with a high risk of error.

The Wong-Baker tool was developed as a self-report
instrument by its creators, although in some studies,
it was used as a self-report, and in others, it was com-
pleted by an evaluator. Therefore, it may be stated that
full confidence in the results of these studies may not

Journal of Pediatrics Review
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Table 3. FLACC criteria
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Criterion Score 0 Score 1 Score 2
Face Absence of a certain expression or Occasional smiles or frowns, flinching,  Constant and frequent shaking of the
smiling disinterest chin, clenched jaw

Legs Normal or relaxed mode Uncomfortable, restless, stiffness Kicking, legs outstretched

Activit Lying down comfortably, the natural Twisting, unsteadiness, back and forth, Bending, stiffening, or rapid move-
Y position, moves easily stiffness ments

Crvin e o e e ) Moaning or wailing, occasional com- Constantly cries

rying ying P plaints Screams or cries, complains frequently

Consolability Content, relaxed Reassured by occasional touching, Difficult to console or comfort

hugging, or being talked to, distractible

be warranted due to users of this tool not considering
the criteria set by the tool’s creators. However, further
studies can be conducted to examine the correlation be-
tween the accuracy of self-report and evaluator use of
this tool 3, 10, 22, 27, 33, 36].

The Oucher tool, one of the most reliable and oldest
tools to assess pain intensity in children, was used in
measuring pain intensity during venipuncture in pre-
school children in only 3 out of the reviewed studies [24,
32, 35, 40]. Perhaps one of the reasons for the limited
use of this tool is the issue of child self-reporting. When
pain is assessed by an evaluator, there is greater accura-
cy and speed in accurately determining the pain score.
Preschool-age children can indicate the location of pain
[11]; however, this group of children, due to lacking ab-
stract thinking, may not be able to distinguish between
facial expressions and choose the one associated with
their pain correctly. Therefore, the possibility of mea-
surement error is high. This problem also exists for the
VAS tool [3, 25, 38]. Preschool-age children are not yet
familiar with numbers and cannot self-report their pain
intensity using this tool during venipuncture. Hence, us-
ing this tool to determine pain during venipuncture in
preschool children can be associated with a high margin
of error.

The PCS tool claims that the child is told that based on
their understanding of pain intensity, they can request
more poker chips [16, 39], but is the child’s perception
of pain intensity accurate? Does the child have abstract
thinking to establish a logical connection between their
pain intensity and the number of poker chips? What is
the score assigned to each poker chip? These issues, as
well as similar ones, can pose challenges to the use of
this tool for estimating the child’s pain level.

Therefore, even though in the studies reviewed, FLACC
was used more often than Wong-Baker for pain control
during venous catheterization, and FLACC is reported by

Journal of Pediatrics Review

the evaluator, this tool may not provide a more accurate
score than Wong-Baker. This is because in Wong-Baker,
only the facial expression needs to be assessed, and this
single item is easily examined both in self-report and
evaluator-report during venous catheterization. How-
ever, in the FLACC tool, all five items must be assessed
simultaneously during venous catheterization, requiring
precision in each of the 5 items, which may introduce a
higher likelihood of error in estimating the pain score
during venous catheterization.

For this reason, this criticism applies to the FLACC tool,
and it is felt that further studies are needed to evalu-
ate the accuracy and validity of the FLACC tool. On the
one hand, do preschool children truly have a correct
understanding of the facial expressions described in the
tool corresponding to the pain during the entry of the
angiocath into their veins? Therefore, this question and
similar questions suggest the need for further research
on the effectiveness of the Wong-Baker tool in self-re-
porting by children and, despite the recommendation
for self-reporting by the tool creators, there is a need to
support both self-report by the child and a researcher-
centric approach to this tool.

Conclusion

The main instruments used to assess pain intensity
during the insertion of a venous catheter in preschool
children include FLACC, Wong-Baker, Oucher, VAS, and
PCS. These instruments are utilized either in the form of
child self-report or in an evaluator-centered approach.
However, most of these instruments are not used fol-
lowing the methods specified by their developers. Re-
searchers might not be fully aware of the guidelines for
using these instruments, or they decide on their usage
based on their study methodology and preferences.

Additionally, there is a belief that self-assessment of
pain during venous catheter insertion by preschool

Fateh Z, et al. Assessment Tools for Pain Severity in Preschoolers During Venipuncture. J Pediatr Rev. 2024; 12(2):143-152.
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children may not accurately represent the pain score.
Therefore, researchers are attempting to determine the
pain score using the same instruments but, in an evalu-
ator, and centered manner.

Considering these points, it is recommended that stud-
ies be conducted to explore the correlation between
children’s self-reported pain scores and the pain scores
determined by evaluators using these instruments. This
would allow researchers to express their findings with
greater confidence.

Study limitations

The main limitation of the current study was the lack
of access to full-text versions of some required articles.
To address this limitation, an attempt was made to uti-
lize the resources of the college’s central library as much
as possible to solve this problem.
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