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Abstract

Introduction. Pain is an unpleasant sensory and emo-
tional experience caused by existing or possible tis-
sue damage. Pediatric patients are a sensitive group
whose experience of pain is influenced by various
other factors, so the assessment and treatment of
pain itself is of a different nature than adults. Correct
assessment of pain enables adequate treatment and
alleviation of complaints.

Aim. The aim of the paper was to perform a system-
atic review of the literature related to the assessment
of pain in pediatric patients and to gather available
knowledge on the reliability and validity of certain
pain assessment methods in one place.

Methods. The PubMed database was searched with
the aim of finding studies indicating the reliability and
validity of the Wong-Baker, VAS, COMFORT and FLACC
scales. Included papers are systematic reviews, review
articles and research papers published in the period
from 2000 to 2020. Languages that were acceptable
for the inclusion were English and Croatian. Keywords
used for searching the database were pain assess-
ment, pediatrics and pain scales.

Results. According to the inclusion criteria for this pa-
per, 9 studies were used in which pediatric patients
from birth to 18 years of age were included. The
guidelines indicate the clinical reliability of the listed
scales with guidance on which scales are better to
use in which cases. Pain assessment scales have been
proven by research to be a good indicator of pain in
children, whether self-reported with the VAS or Wong-
Baker scale or assessed by a medical professional with
the FLACC, COMFORT or EVENDOL scale.
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Conclusion. Researches recommend the VAS scale
for older children, while the Wong-Baker scale is suit-
able for children up to 7 years old. The COMFORT
scale has been clinically validated, the FLACC scale is
both valid and reliable, particularly for children up to
7 years old. The EVENDOL scale is recommended in
emergency cases involving children up to 8 years old.

Introduction

Pain is a subjective feeling of the patient which is
associated with actual or threatened tissue dam-
age. Since pain is not a measurable parameter, the
medical staff must believe the patient whenever
they say they are in pain, document it and treat it
properly (1). Pain is influenced by various factors
such as age, fatigue, fear, neurological function and
method of treatment. It should be taken into account
that pediatric patients may experience stronger pain
during routine care due to fear, misunderstanding of
the reasons behind certain procedures and lack of
adaptation to a new routine (2). In order to be able to
achieve adequate treatment of pain, first of all, it is
necessary to assess it in the right way. The assess-
ment of pain in pediatric patients includes a set of
skills by the nurse that will help her to obtain infor-
mation about the intensity and location of pain. This
assessment depends on the child’s age and level of
understanding (3). The literature states that children
do not understand pain until their first year of life (in
the so-called sensorimotor period), but they certainly
experience it and remember these experiences. At
that age, it is important that the child receives op-
timal pain management in order to prevent negative
responses to painful stimuli in the future. After the
second year of life, the child's understanding of pain
develops. From age 2 to 7, children do not understand
the causes and consequences of pain, they think that
pain is a form of punishment and perceive pain as a
physical experience that can suddenly disappear.
From age 7 to 12, children can already specify the lo-
cation of pain, they have an increased awareness of
their body and understand causes and consequenc-
es of pain. During puberty, children understand the

importance of pain management and value privacy,
honesty and like to feel in control. It is important to
take these parameters into account during the as-
sessment so that medical professionals can approach
the patient in an appropriate way and collect infor-
mation about the pain as best as possible (3). When
the child is able to self-assess pain, the Visual Ana-
logue Scale (VAS) or the Wong-Baker Face Scale is
used. If the child is younger, does not understand the
mentioned scales or is unable to state the amount of
pain they feel, scales are used by which medical pro-
fessionals can conclude the child's pain. Two scales
that are often used when working with pediatric
patients are the COMFORT and the FLACC scale. The
COMFORT scale consists of 8 indicators: alertness,
calmness, respiratory response, movements, blood
pressure, pulse, muscle tone and facial muscle ten-
sion. Each indicator is scored with points from 1 to
5, and the scale is most often used in intensive care
units due to the need for measuring blood pressure
and pulse (4). The “Face, Legs, Activity, Cry and Con-
solability”, or the so-called FLACC scale, consists of 5
items:; facial expressions, position of the legs and leg
tension, activity, crying and level of calmness. These
items are scored from O to 2 and the highest over-
all score is 10. The scale was originally intended to
measure postoperative pain in pediatric patients (5).
Along with the use of these scales, the need arose
in the pediatric emergency department for a scale
that can be used in emergency cases, which will be
easy to understand, and which will define the level
of pain, facilitate the prescription of analgesics and
enable evaluation after administering analgesia. For
this purpose, scientists have developed the newer
EVENDOL scale. This scale is based on scoring at 4
levels. I[tems that are scored are: verbal expression of
pain, facial expressions, movements, posture and in-
teraction with the environment. The highest overall
score can be 15 (6).

Aim

The aim of this study is to gather knowledge about
ways to assess pain in pediatric patients by review-
ing the available literature, to conclude which scale
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is better to use in certain cases and to discover the
advantages and disadvantages of certain scales.

Methods

During the process of searching the biomedical data-
base PubMed, studies that were found and included
in this literature review were studies describing the
reliability and validity of the Wong-Baker, VAS, COM-
FORT, FLACC and EVENDOL scale.

The articles were selected according to the inclusion
criteria: the article had to fall under the categories
of a systematic review, review article or original re-
search paper. The keywords used were pain assess-
ment, pediatrics, and pain scales. The publication
years had to be between 2000 and 2020, and the
articles had to be published in Croatian or English.
Participants that were chosen were from the Inten-
sive care unit, Pediatric department, Maternity hospi-
tal and the Emergency department. The participants
included were male and female from age 0-18 years
old (Table 1).

The exclusion criteria were: letters and editorials,
keywords unrelated to the topic, articles published
prior to 2000, articles in languages other than Croa-
tian or English, other departments and participants
over 18 years old (Table 1).

Results

The review included 11 significant studies that met
the inclusion criteria (Table 1). Pediatric patients
aged from O to 18 years were included in the re-
search. The research was conducted in pediatric in-
tensive care units preoperative, postoperative, in the
burn clinic, the maternity hospital and the emergen-
cy department.

Garra G. et al. investigated 120 pediatric patients
aged 10-15 years to reveal the correlation between

Table 1. Inclusion and exclusion criteria

. S Exclusion
Inclusion criteria .
criteria
Systematic
Type/category review: Letters
. Review article o
of the article - Editorials
Original research
paper
Pain assessment
(kceor\::g::s) Pediatrics Other
y Pain scales
. Articles
P“"J{:f:m“ 2000-2020 published
before 2000
Language Croatian, English Other
Intensive care
unit
Pediatric
Sample department
location Maternity Other
hospital
Emergency
department

Participants

0-18 years old
age

>18 years old

Participants

Male, female /
sex

the VAS and the Wong-Baker scale. First, the re-
searchers explained the Wong-Baker scale to the
patients, then they recorded the answers, and af-
ter that they repeated the procedure with the VAS
scale. After implementing both scales on all patients,
they collected the data and set the mean values of
the VAS scale results under each face of the Wong-
Baker scale. It has been proven that the VAS has
an excellent correlation in older children with acute
pain, while the Wong-Baker scale is better in younger
children. There are many factors that influence the
accuracy of pain assessment using the VAS scale in
pediatric patients. The barriers are that children do
not have an idea what “the greatest possible pain”
means, they often cannot understand the scale itself
and can confuse pain with fear (7).

A study conducted in two African hospitals by Bosen-
berg A. et al. aimed to evaluate the validity of the
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Wong-Baker scale as a method of postoperative pain
assessment. The study included 110 children aged
4-12 who were scheduled for surgery. There were
two assessments, one where children assessed their
pain using the Wong-Baker scale and the second
where experienced nurses assessed the level of pain
of the same children by observing them. The assess-
ment was performed every hour during the 8-hour
postoperative period. The correlation between the
results obtained through the Wong-Baker scale and
the observation is significant. The most similar re-
sults are for children aged 6 and 7, and the most dif-
ferent for children aged 8-12. This research confirms
the previous one where it was proven that the Wong-
Baker scale is better for use in younger children (8).

Pediatric Units in the Netherlands wanted to find out
whether the observational VAS has the same value
as the self-assessment VAS scale. The validity of the
observational VAS is questionable. Research shows
that scores between the two scales are different for
postoperative pain and chronic pain. In assessing
postoperative pain, medical professionals and par-
ents underestimated the children’s pain, while with
chronic pain, they overestimated the pain and gave a
higher score than the one given by the child (9).

A study conducted In Rotterdam aimed to test the
reliability and validity of the COMFORT scale as a way
of assessing postoperative pain. They had a sample
of 158 children aged from birth to 3 years who were
admitted to the hospital for surgery in the thoracic or
abdominal region. Pain was measured with the COM-
FORT and VAS scale before surgery and during 36
hours after surgery with a total of 13 measurements.
The results support the use of the COMFORT scale as
a way of assessing postoperative pain in newborns
and children up to 3 years of age. The limitation of
this research is that both scales were administered
by the same nurse for practical reasons, so it is ques-
tionable whether the results would have been differ-
ent if the scales had been administered by different
nurses (10).

The European Journal of Pain published a systematic
review of available research related to the clinical
significance of the COMFORT scale in pediatric pa-
tients. The review included 30 studies that met the
criteria, 20 of which were conducted in the pediatric
intensive care unit, and the other 10 in the operat-
ing room, the burn clinic, and the maternity ward. Re-
search has shown that the COMFORT scale is reliable
for assessing sedation and pain, with validity evi-

dence ranging from moderate to excellent for seda-
tion and weak to excellent for pain. This systematic
review of available research has proven the clinical
relevance of the COMFORT scale, but more research
is needed to confirm how useful this scale is for pain
assessment (11).

Nilsson S. et al. conducted research in a Swedish hos-
pital with a sample of 80 children aged from 5 to 16
years. The aim was to find out the reliability and va-
lidity of the FLACC scale as a way of assessing pain
during the insertion of a peripheral venous cannula
and an internal central venous catheter. The results
of medical professionals who assessed pain using
the FLACC scale were compared with the results of
children who assessed their pain using the CAS (Co-
loured Analogue Scale) and the FAS scale (Facial Af-
fective Scale) before, during and 5 minutes after the
procedure. The research proved the reliability and va-
lidity of the FLACC scale as a way of assessing pain
in the mentioned procedures (12).

Shen |, Giles S.A. et al. selected 24 nurses working in
a Pediatric Burn Center to determine the reliability of
the FLACC scale in burn patients and the influence
of the length of nurse service on scoring accuracy.
Nurses were shown 4 videos of pediatric burn pa-
tients with burns that varied from moderate to se-
vere pain 3 times in different orders and on different
days. The nurses then rated the pain using the FLACC
scale. The results showed that nurses have a hard
time distinguishing between moderate and severe
pain, and that nurses with less than 5 years of work
experience have a higher accuracy in evaluation us-
ing the FLACC scale. It is believed that this is due
to the desensitization of more experienced nurses
caused by stress and emotionally demanding work
(13).

Lempinen H. et al. conducted a study with the aim
of verifying the feasibility and clinical utility of the
FLACC scale in pediatric intensive care unit patients.
They worked on 157 cases of children, whose pain
was measured by 50 nurses. Pain assessment was
carried out in children at rest, postoperatively, dur-
ing routine care and during short-term painful pro-
cedures. After each assessment, the nurse had to
answer a questionnaire about the feasibility and
usefulness of the FLACC scale. In most cases, nurses
agreed that the structure of the scale itself is clear
(97%), it is technically easy to use (98%) and does
not take too much time (87%). Also, they came to the
conclusion that the FLACC scale is the best for chil-
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Table 2. Overview of researches included in the paper

Research Aim Subjects Scale Results
To investigate the Children aged WONG-BAKER i .
Garra G, etal, correlation between 8-17 years SCALE The Wong-Baker scale is better
2009 in younger children.
(7) the Wong-Baker and VAS is better in older children
the VAS scale N=120 VAS ’
. . Children aged The Wong-Baker scale is a valid
Bosenberg A. et Tq |_nvest|gate the 4-12 years WONG-BAKER scale for assessing pain in
al, 2003 validity of the Wong- SCALE hild b :
(8) Baker scale children, better to use in younger
N=110 children.
To investigate . VAS
Van Dijk M. et al, the validity of the Children aged (observational) - .
. 0-18 years The validity of the observational
2002 observational VAS and VAS ; .
. . L VAS is questionable.
9 scale in relation to the N=884 (subjective
subjective VAS assessment)
To investigate the Childrenaged ~ COMFORT SCALE  The COMFORT scale is a valid
Van Dijk M. etal,  validity and reliability . .
0-3 years and reliable way of assessing
2000 of the COMFORT scale AS (f L b d child
(10) as a postoperative pain v (_or pain in newborns and children up
N=158 comparison) to 3 years of age.

assessment method

Maaskant ). et

To investigate the
clinical significance of

Children aged
0-18 years

The COMFORT scaleis a
reliable way to assess sedation,

al, 2016 the COMFORT scale COMFORT SCALE evidence is mixed for pain
(11) as a way to measure 30 research assessment - more research is
sedation and pain papers needed.
. To investigate the Children aged . .
N"Ssggg’éﬁ 3l alidity and reliability  5-16 years FLACC Trr‘:“';tf\ec\fv;;at's fsse"sas“sa?:d
(12) of the FLACC scale SCALE during procedures
during procedures N=80 ’
To investigate the
reliability of the Itis difficult to distinguish
FLACC scalein between moderate and severe
ShenJ. et al, patients with burns Pediatric nurses ELACC pain.
2017 and the dependence SCALE
(13) of the employee’s N=24 Nurses with less work
work experience on experience have more accurate
the accuracy of the results.
assessment i
To investigate the _ The structure of the scale is
Lempi H. et feasibility and clinical Children aged clear, easy to use and' does not
pinen SO 0-16 years FLACC take too much time.
al, 2020 Utl|lty.0f the F.LAClC SCALE
(14) scale in a pediatric N=157 The greatest clinical utility is in

intensive care unit

children aged 1-7 years.
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Research Aim Subjects Scale Results
1. Investigate the The scale is reliable regardless of
reliability of the Children aged 6 which examiner administers it.
Kochman A. et results with different months-5 years FLACC
al, 2017 respondents SCALE The scale is an effective way
(15) 2. Investigate the N=101 of checking pain during the
change in results when application of analgesia in
applying analgesia children.
A valid way to assess pain
in pediatric patients in the
To investigate the emergency department (proven
Fournier- validity and feasibility Children aged in comparison with other scales
Charriére E. et of the EVENDOL scale 0-7 years EVENDOL and evaluation after analgesic
al, 2012 for use in pediatric SCALE administration).
(16) emergency medicine N=291
units Simple to fill out and feasible
in the accelerated work of the
emergency department staff.
: . Simple, quick to use, easy to
To investigate the .
Beltramini A et validity and feasibility ~ _larenupto 8 understand.
al, 2019 of the EVENDOL scale years EVENDOL SCALE recommended for use in
(17) for use in outpatient N=422 emergency conditions compared

emergencies

to other scales.

dren aged 1-7 years, while it was more difficult to
apply for children under one year (69%, n=37) (14).

The research on the FLACC scale made by Kochman
A. et al. was conducted in 2 phases. The first phase
was carried out with the aim of insight into the re-
liability of the scale results with different examin-
ers. 66 children between age 6 months and 5 years
were included, and 2 examiners examined pain in the
same children one after the other using the FLACC
scale without insight into other people’s results. The
results from both examiners were the same, which
proves that the scale is reliable regardless of the ex-
aminer who administers it. The second phase of the
study aimed to detect a change in results after the
administration of analgesia. For this phase, they took
a sample of 35 patients for whom they filled in the
scale before the application, 30 and 60 minutes after
the application of analgesia. The results showed that
pain decreases after the application of analgesia,
with the average score on the scale before analgesia
being 5.54, after 30 minutes 2.00, and after 60 min-

utes 1.14, which means that the FLACC scale is an
effective way of checking pain during analgesia (15).

A team of French pediatric pain experts designed the
EVENDOL scale to assess pain in pediatric patients in
the emergency department. They then conducted it
on children up to 7 years old to find out if the scale is
valid and feasible to use. 291 children from 4 French
hospitals were included, 49% of which were admitted
to the emergency room due to traumatic injury, 39%
due to painful pathologies and 16% due to other dif-
ficulties (fever, rash, etc.). Pain was measured in each
group separately, before and after the administration
of pain-relieving drugs, and the results of all groups
were lower after the administration of drugs. The
results of the EVENDOL scale were also compared
with the results of other pain scales (FLACC, CHEOPS
and TPPPS) and the correlation coefficient between
the scales was higher than 0.7. The feasibility of the
scale was measured by involving 30 nurses in evalu-
ating which scale was the easiest for them to use.
They concluded that the EVENDOL scale is easy to
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complete and appears to be a good tool for monitor-
ing pain levels (16).

Beltramini A. et al. conducted research on the EVEN-
DOL scale. They included 422 patients up to 8 years
of age in their study. The doctor and nurse from that
department individually assessed the children’s pain
by first filling in the numerical pain scale and then
the EVENDOL scale. After the obtained results, it was
concluded that the EVENDOL scale is reliable and val-
id for use in emergency outpatient cases because it
is simple and quick to use and easy to understand.
The literature states that in these conditions it is
best to use the EVENDOL scale for pain assessment
in children up to 8 years of age, and the VAS scale for
children over 8 years of age (17).

Discussion

The purpose of this research was to find out which
scales are reliable for use in the assessment of pain
in pediatric patients by reviewing the literature and
drawing relevant conclusions. Assessing pain in pedi-
atric patients is a complex procedure that requires a
set of skills that the medical professional must adopt
in order to accurately diagnose the cause of pain
and determine the appropriate treatment method
depending on the type of pain. Pain assessment is
usually done before starting the patient’s treatment,
during the treatment and during the evaluation to
see if there is a shift in the intensity of the pain and
if it is necessary to change the therapy. If the as-
sessment of pain in all these steps is done correctly,
there should be a positive shift in the quality of life,
the preservation of physiological functions and the
avoidance of negative outcomes. It should be taken
into account that every patient is different, so his ex-
perience of pain can be expressed in different ways.
When assessing pain, it is therefore very useful to
use pain scales through which localization, rhythmic-
ity, duration and quality of pain will be assessed (18).

A study by Garra G. et al. that included a comparison
of the results of the Wong-Baker and the VAS scale
showed that the Wong-Baker scale is better for use
in younger children (7). The same was confirmed in
the research of Bosenberg A. et al, where the results

of the Wong-Baker scale compared to the observa-
tional assessment of pain showed that the results
were most similar in children under 7 years old (8).
Research by Garra G. et al. also shows that the VAS
pain scale has an excellent correlation in older chil-
dren with acute pain, while in younger children there
are limitations due to their lack of understanding of
the scale and the inability to distinguish between
pain and fear (7). Dutch research that compared ob-
servational VAS and subjective VAS indicated that
observational VAS does not give the same results
as subjective VAS, which is why its accuracy is ques-
tionable (9). The clinical significance of the COMFORT
scale was proven in two studies (10,11) in terms of
pain assessment and sedation of pediatric patients
in the operating room, the burn clinic and in the ma-
ternity ward, but the validity of the scale itself is
not confirmed yet. As for the FLACC scale, research
shows that it is a valid and reliable way of assessing
pain during procedures (12), when applying analge-
sia (15), and has the greatest clinical utility in chil-
dren aged 1-7 years (14). The research of Shen J. et
al. states that it is difficult to differentiate between
moderate and severe pain when applying the FLACC
scale and that nurses with less work experience have
more accurate results (13), while another study con-
ducted in the same year (15) shows that the scale
is reliable regardless of which examiner conducts it.
Research related to the EVENDOL scale recommends
the use of this scale in emergency medicine units as
well as in outpatient emergencies. The scale is valid
and reliable, which is proven by comparison with oth-
er scales, simple and quick to use, and the guidelines
even recommend it as the best scale for use in emer-
gency situations with children up to 8 years of age.

Guidelines from 2017 based on the most significant
evidence on the validity of certain pain assessment
scales recommend the use of the VAS scale as the
gold standard in the assessment of pain in children
over 6 years of age. In children under 6 years of age,
it is recommended to use the FLACC and EVENDOL
scale to assess acute and procedural pain. The EVEN-
DOL scale is reliable for assessing pain in newborns
and premature infants, while the FLACC is not. To as-
sess pain in sedated and unconscious children, they
recommend using the COMFORT scale (6).

The limitations of the mentioned results are on how
reliable the mentioned scales are, how to differen-
tiate between moderate and severe pain and how
much influence the nurse’s experience has on the
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results themselves. Further research is needed to
assess the above. In addition to treating pain with
pharmacological methods, it should be taken into ac-
count that pain can be influenced by numerous other
factors due to the very psychological nature of pain.
The research of Kovacevic |. et al. states that social
support is associated with a better general health
condition and a reduction in pain. It has been shown
that emotional support from family and loved ones
combined with sufficient information about one's
illness and good communication with health profes-
sionals leads to easier acceptance of pain and bet-
ter coping with it. This kind of information provides a
broader picture of the complexity of pain and health-
care workers must take it into account during treat-
ment if they want the patient to have the best pos-
sible outcome (19).

Conclusion

The expression of pain in children depends on the
child's level of understanding, which is why it is
necessary to know which pain assessment scale to
use depending on the situation. The review of the
available literature on the effectiveness of the VAS,
Wong-Baker, Comfort, FLACC and EVENDOL scales
found significant evidence in favor of using the VAS
scale in older children, while the Wong-Baker scale is
good for use in younger children up to 7 years of age.
The COMFORT scale is proven to be clinically signifi-
cant, and the FLACC scale is a valid and reliable scale
and has the greatest clinical utility in children up to 7
years of age. The EVENDOL scale is recommended as
a good way to assess pain in emergency cases in chil-
dren up to 8 years of age. The use of scales is proven
to be an effective way of assessing pain in pediatric
patients, but it is necessary to further investigate
the advantages and potential disadvantages of indi-
vidual scales.
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PROCJENA BOLI U PEDIJATRIJSKIH BOLESNIKA - PREGLED LITERATURE

Sazetak

Uvod. Bol je neugodno osjetilno i emocionalno iskust-
vo uzrokovano postojecim ili moguéim oStecenjem
tkiva. Pedijatrijski su pacijenti osjetljiva skupina na
Cije doZivljavanje boli utjeCu razni drugi Cimbenici,
stoga je sama procjena i lijeCenje boli drugacije
prirode nego kod odraslih. Pravilna procjena boli
omogucuje adekvatno lijeCenje i ublaZzavanje tegoba.

Cilj. Provesti sustavni pregled literature vezane uz
procjenu boli u pedijatrijskih bolesnika te prikupiti
raspoloZive spoznaje o pouzdanosti i valjanosti po-
jedinih metoda procjene baoli.

Metode. Baza podataka PubMed pretrazena je u
cilju pronalaZenja studija koje ukazuju na pouzda-
nost i valjanost ljestvica Wong-Baker, VAS, COMFORT
i FLACC. UvrSteni su sustavni pregledi, pregledni
¢lanci i znanstveni radovi objavljeni u razdoblju od
2000. do 2020. Jezici prihvatljivi za ukljucivanje bili
su engleski i hrvatski. Klju¢ne rijeCi upotrijebljene za
pretraZivanje baze podataka bile su: procjena boli,
pedijatrija i ljestvice boli.

Rezultati. Prema kriterijima uklju¢ivanja u ovaj rad
koriSteno je devet studija u koje su bili uklju¢eni pedi-
jatrijski bolesnici od rodenja do dobi od 18 godina.
Smjernice ukazuju na klinicku pouzdanost navedenih
ljestvica s uputama koje je ljestvice bolje primjeniji-
vati u kojim slucajevima. IstraZivanje je pokazalo da
su ljestvice za procjenu boli dobar pokazatelj boli kod
djece, bilo u slu¢aju samoprocjene s pomocu ljestvice
VAS ili Wong-Baker bilo kada procjenjuje medicinski

strucnjak s pomocu ljestvice FLACC, COMFORT ili EV-
ENDOL.

Zakljucak. Istrazivanja preporucuju ljestvicu VAS za
stariju djecu, dok je ljestvica Wong-Baker primjerena
za djecu u dobi do sedam godina. Ljestvica COM-
FORT klinicki je validirana, ljestvica FLACC i valjana
je i pouzdana, posebno za djecu u dobi do sedam
godina. Ljestvica EVENDOL preporucuje se u hitnim
slucajevima kod djece u dobi do osam godina.

Kljucne rijeci: procjena boli, pedijatrija, skala boli




