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Abstract

This study aimed to evaluate the inter-rater reliability and feasibility of the COMFORT-B (Thai)
scale and the modified FLACC (Thai) scale by nurses after education and skill training in assessing
post-surgical pain in ventilated Thai children between a standardized person and nurses in a Pediatric
Intensive Care Unit (PICU). Nineteen nurses received on-ward training from the researcher in pediatric
pain knowledge and skills and how to use both scales in assessing post-surgical pain in ventilated
children from videos and the real situation. Then, each nurse simultaneously and independently
observed and evaluated post-surgical pain in ventilated children from sets of videos using these
scales. Interrater reliability between the standardized person and nurses was analyzed by Cohen's
Kappa, and the feasibility of using these two scales was analyzed by percentage.

Results revealed that the overall Kappa scores of the COMFORT-B (Thai) and the modified
FLACC (Thai) scale between the standardized person and all nurses were .86 and .89, respectively,
which can be categorized as very good. For the feasibility of the modified FLACC (Thai) scale, all
items were rated as either 3 or 4 by 100% of nurses. Nurses’ agreement with the feasibility of the
COMFORT-B (Thai) was rated as either 3 or 4 by < 70% in the items of the scale being quick and
easy to use to assess post-surgical pain in ventilated children. These findings indicate that teaching
and workshop training on how to use these scales until nurses meet the acceptable agreement
percentage of > 80% will enhance their knowledge and skills to use the pain scales adequately in
clinical practice.

Keywords: inter-rater reliability, feasibility, The COMFORT-B (Thai), The modified FLACC (Thai)

Background and significance children are unable to self-report the level

Pain in children is hard to assess, of pain they experienced. Some children
especially post-surgical pain in intubated can express pain by showing behavior
and ventilated children in the pediatric responses (such as facial expression, crying,
intensive care unit (PICU) because these or body movement), and physiological
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changes (such as heart rate, respiratory rate,
or oxygen saturation). However, some may not be
able to express their pain through behavior
due to cognitive development, the severity of
illness, or the difficulty in differentiating
between pain and other constructs such as
stress, agitation, and sedation (Ambuel,
Hamlett, Marx, & Blumer, 1992; Ramelet, Abu-
Saad, Rees, & McDonald, 2004). Thus, the
assessment of pain in ventilated children
depends on observation and evaluation by
health care providers (Puntillo, Miaskowski,
Kehrle, Gleeson, & Nye, 1997). If health care
providers do not clearly understand these
behaviors expressed by ventilated children,
under- or over-assessment of the pain level
may lead to poor pain management and
suboptimal treatment (Manworren & Stinson,
2016). The consequences of untreated pain
include an increase in catecholamine and
stress hormone levels, which are a potential
cause of physiological and psychological
distresses such as tachycardia, hypertension,
increased oxygen requirement, and decreased
tissue perfusion (Ambuel et al., 1992; Blakely
& Page, 2001; Hamill-Ruth & Marohn, 1999;
Kwekkeboom & Herr, 2001). As well as a severe
clinical complication, delayed recovery increases
the risk of mortality and long-term
psychological consequences such as anxiety
and fear (Linton & Shaw, 2011). One factor
that contributes to poor pain management
in this children group is the difficulty in
assessing pain (Ismail, 2016). Thus, accurate
pain assessment is a key component
to estimate ventilated children’s pain,
which in tum leads to appropriate pain

management.
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To assess pain as accurately as the
experience of ventilated children, pain
scales using behavioral and physiological
indicators have been developed. The most
common behavioral pain scales used in the
PICU are the COMFORT-B scale and the
modified FLACC scale (Oakes, 2011). These
instruments have been shown to have good
validity and reliability in assessing the pain
of ill children, particularly in post-surgical
ventilated children in critical care settings
(Bai, Hsu, Tang, & Dijk, 2012; Johansson &
Kokinsky, 2009; van Dik et al, 2000;
Voepel-Lewis, Merkel, Tait, Trzcinka, &
Malviya, 2002). These scales are categorized
as behavioral categories and items with the
definition of each item for scoring pain.
Each behavioral item is scored on a Likert
scale depending upon different pain
behaviors. Although each item is simply
defined, it is difficult for health care
providers to evaluate the quality of each
behavior if they do not understand
children’s behaviors because of pain and
factors influencing them in a ventilated
environment. Therefore, education specifically
on behavioral pain assessment of
ventilated children with critical illness is
needed, and it has been suggested by the
expert that improving nursing pain
management requires more  than
knowledge acquisition (Watt-Watson, 1997).

Presently, nursing education programs
for pain management have been developed
and the outcomes have indicated
improvements in nurses’ pain knowledge,
beliefs, attitudes, and management of

clinical skills specifically in pain assessment
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in a hospital environment (Hurley-Wallace,
Wood, Franck, Howard, & Liossi, 2019;
Michaels, Hubbartt, Carroll, & Hudson-Barr,
2007). Examples of teaching methods are
interactive pain lectures, on-ward skill
development to enhance pain scale use,
assessment guide, web-based instruction, and
feedback. In Thailand, pain management is
included in the nursing teaching curriculum.
However, the time allocated for teaching is
only about 2-3 hours and the content
is focused mostly on pain theory,
mechanism, pain scales, and pharmacological
and non-pharmacological pain management
without any training on how to use the
pain scales or non-pharmacological pain
management. Thus, basic pain education
for nursing students is not enough for
effective pain assessment and management,
and this knowledge deficit continues to
clinical practice later when they work,
which is confirmed by two studies. One
study reported that the level of nurses’
knowledge and attitude about pain
management for postoperative children
was only moderate (Prasanwon, Patoomwan,
& Pookboonmee, 2018). Similarly, Mayae,
Wattanasit ~ (2020)

presented that the mean score of

Wiroonpanich,  and

knowledge and attitude regarding pain
management of nurses in  Southern
Pediatric Intensive Care Units was at a
moderate level. The most frequent barrier
to nurses who provide pediatric
postoperative pain  management is the
difficulties of accurate pain assessment,
especially their lack of knowledge and skill

in using and selecting the assessment tool,

leading to their inability to differentiate
children's pain behaviors and understand
how to use pain scales. Therefore, nurses
use their own experience in assessing pain
in children rather than wusing pain
assessment tools. The authors also
suggested that providing regular training to
nurses about the selection of appropriate
pain assessment instruments to the age of
each patient is needed. The researchers
suggested that workshop training in the
areas they do not have enough knowledge,
especially assessing pain and pediatric pain
scale usage, should be provided to
enhance nurses’ knowledge and skills
when they work in the real situation later.
Our previous work has shown that the
modified FLACC scale and the COMFORT-B
scale have good construct and convergent
validities and both scales could measure
pain in intubated and ventilated children in
PICU (Narktim, Wiroonpanich, & Wattanasit,
2018). However, these scales have not been
tested for inter-rater reliability between a
standardized person and nurses. Therefore,
this study was conducted with 2 following

objectives.

Research objectives

1. The primary objective was to
evaluate the inter-rater reliability of the
COMFORT-B (Thai) scale and the modified
FLACC (Thai) scale between a standardized
person and nurses in a Pediatric Intensive
Care Unit (PICU) after the nurses had
received education and skill training in
assessing post-surgical pain of ventilated
Thai children
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2. The secondary objective was to
evaluate the feasibility of wusing the
COMFORT-B (Thai) scale and the modified
FLACC (Thai) scale in assessing post-surgical
pain for ventilated Thai children in PICU.

Conceptual framework

The conceptual framework of this
study was based on a KAP model
(Schwartz, 1975). This model stated that
the link between knowledge and attitude
led to practice, especially in specific
situations. In the current study, the knowledge
of the pain scales with promoting attitude
on using the pain scale was employed
during education and skill training workshops in
order to enhance the reliability of using the
COMFORT-B (Thai) and modified FLACC

(Thai) scales.

Methods

Research design: This research and
developmental design were conducted in
a PICU in Southern Thailand.

Samples: This study was conducted
at the PICU of Hatyai Hospital in Songkhla
province, Thailand. A total of 19 nurses
participated. Inclusion  criteria  were
1) being a registered nurse working in a
PICU, and 2) having experience of at least
one year in caring for intubated children
with post-surgical pain.

Research instruments: The instruments
consisted of two parts: the instruments for
data collection and intervention. The
instruments for data collection comprised 1)
a  questionnaire  about
characteristics of nurses, 2) COMFORT-B (Thai)

demographic
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and modified FLACC (Thai) scoring records,
3) a questionnaire about the feasibility of
using the COMFORT-B (Thai) and the
modified FLACC (Thai) scales, and 4) an
open-ended questionnaire for asking about
problems and barriers using these two
instruments.

The COMFORT-B scale was modified
from the COMFORT scale originally developed
by Ambuel et al. (1992) for measuring distress
in ventilated children admitted to a PICU.
The COMFORT-B scale can be used to
assess pain in both non-ventilated and
ventilated children in a PICU (van Dijk et al,,
2002). It consists of 6 behavioral categories
with descriptions of each item: alertness,
calmness/agitation, respiratory response
(ventilated children) or cry (non-ventilated
children), physical movement, muscle tone,
and facial tension. Each category is scored
ona 1 -5 scale. The theoretical total score
ranges between 6 and 30.

The FLACC scale was originally
developed by Merkel and colleagues to
measure pain in children aged 2 months to
7 years who had undergone a variety of
elective surgical procedures in a post-
anesthesia care unit (PACU) after completing
surgery (Merkel, Voepel-Lewis, Shayevitz, &
Malviya, 1997). For measuring pain in intubated
and ventilated children in a PICU, the item
“cry” was modified to “cry face” (i.e. facial
expression of moaning or crying), and the
scale was named “The modified FLACC
scale” (Johansson & Kokinsky, 2009). The
modified FLACC scale can be used to
assess pain in both non-ventilated and

ventilated children. Each category is scored
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ona 0 -2 scale. The total score ranges between
0 and 10.

The COMFORT-B (Tha) and the
modified FLACC (Thai) scales had been
constructed by first translating the originals
into Thai versions and then converting
them back to English by a professional
translator. The validity and reliability of the
Thai versions have been previously
published (Narktim et al., 2018). The results
revealed that the COMFORT-B (Thai) and the
modified FLACC (Thai) scales showed good
construct  validity when both  scales
discriminated pain  before and during
suctioning (t = -30.98, p < .001 and
t = -28.06, p < .001, respectively). In
addition, the inter-rater reliabilities of both
scales were equally excellent (ICC = .98).

The questionnaires about the
feasibilities of using the COMFORT-B
(Thai) and the modified FLACC (Thai) scales
were modified from the feasibility and
clinical utility of the Critical-Care Pain
Observation Tool (Gélinas, 2010). It
consisted of 5 questions on a Likert scale,
scored as 1 = not at all; 2 = a little; 3 =
moderate; 4 = very much. ltems included
1) The length of time to train how to use
the scale is sufficient, 2) the items in the
scale are clear and easy to understand, 3)
the assessment of post-surgical pain in
ventilated children with the scale is quick,
4) the scale is easy to use to assess post-
surgical pain in ventilated children, and 5)
the scale is acceptable to be used for the
communication about pain among health
personnel. The content validities of the

instruments for data collection were

confirmed by 2 experts who work in the
area of pain.

The instruments for intervention were
two sets of videos that had been developed
in a previous study (Narktim, et al., 2018). Each
set of videos consisted of 10 videos, each
taking about 2 minutes to watch.

Ethics: The study was approved by
the Research Ethics Committee of Hatyai
Hospital ~ (REC-HY)  (Protocol  number
24/2561, dated 11/4/2561), and informed
consent was obtained from all nurses who
participated in this study.

Data collections: The study comprised
two sessions. The first session was a workshop
training providing pediatric pain knowledge,
the COMFORT-B (Thai) and the modified FLACC
(Thai) pain scales, and how to assess pain.
The training of these two scales included a
discussion of each category and item,
clarification of  specific  behavior
definitions, scoring, and showing a short
video clip, followed by practicing in
assessing children’s pain from videos (with
permission from the developer, Monique
van Dijk) as similar as the real situation with
post-surgical pain of intubated and ventilated
children in a PICU with feedbacks until
participated nurses felt comfortable and
confident to use these scales.

The second session involved the
testing of inter-rater reliability between the
researcher as a standardized person and
nurses using a set of videos. The researcher,
who assumed to be the role of a
standardized person, had been trained and
tested for inter-rater reliability of the FLACC

scale with Sandra Merkel and the
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COMFORT-B scale with Monique van Dijk,
yielding values of 1.00 and .95,
respectively. In this study, there were two
sets of videos that had been developed in
a previous study (Narktim, et al.,, 2018). A
group of nurses (3-5 nurses) was assigned to
observe and independently evaluate the
child’s behaviors from the first set that had
10 videos using the first scale and then
another scale. The order of the scales was
randomized. After observing and evaluating
10 videos using both scoring scales, the
agreement of each nurse with the
standardized person was scored. If the
proportion of percentage agreement was
less than .80 (80%), the nurse of interest
was required to undergo a second round of
observation and evaluation again and
finished with the agreement assessment to
find the new proportion. As before, if a
nurse scored <0.8 agreement on this round,
she was required to undergo subsequent
rounds, alternating between two sets of
videos until she obtained an agreement
proportion of at least 0.8 (80%).

After all nurses had achieved an
agreement score of at least .80, the evaluation
from the final round of each nurse was used
to estimate the Cohen-Kappa Coefficient and
95% confidence interval for inter-rater reliability
(Sheskin, 2011).

Data analysis: The personal data
and the feasibility score were analyzed
using descriptive statistics. The inter-rater
agreement between the researcher and
each nurse was analyzed wusing the
percentage  agreement formula. To

calculate the percentage of agreement, the
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total number of times the abstractors
agreed on the same item was divided by
the total number of data items. Inter-rater
reliability (IRR) of the total scores was
calculated by a software package using the
Cohen Kappa coefficient. IRR was a
measurement of the internal consistency
reliability of a research tool. Using IRR
required 2 or more raters to evaluate the
reliability of a research tool. The Kappa
value was interpreted using Altman’s
Benchmark scale, which was scored as
< .20 = poor; .21 to .40 = fair; .41 to .60 =
moderate; .61 to .80 = good; .81 to 1.00 =
very good (Gwet, 2014).

Results

Nurse participants

All nurses were female with a mean
age of 36.71 (SD = 8.10) years. Most of them
were Buddhist (79%) and 21% were Muslim.
The majority (17) had a bachelor’s degree
and 2 nurses had a master's degree in
nursing. Years of working in the PICU varied
from 1 to 19 years (M = 11.33, SD = 5.73).
Thirteen nurses had received pain education
1-2 times from training sessions and six
nurses had never received pain education.
All of them had experience in using the
modified FLACC (Thai) scale, while no one had
experience in using the COMFORT-B (Thai)

scale.

Inter-rater reliability of the COMFORT-B
(Thai) scale and the modified FLACC (Thai)
scale

Overall, all nurses could reach the

acceptable proportion agreement by the
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fourth round of the evaluation using the
COMFORT-B (Thai) scale. Meanwhile, it

required three rounds at most when the

nurses utilized the modified FLACC (Thai)
scale (Table 1).

Table 1 Numbers and percents of nurses who achieved acceptable proportion of agreement
when implementing the COMFORT-B (Thai) scale and the modified FLACC (Thai) scale

(n = 19), separated by rounds

1st round 2nd round 3rd round 4th round
n /number n /number n /number n /number

Scales o o . o
remaining remaining remaining remaining

(%) (%) (%) (%)

COMFORT-B (Thai) 0(19) 11(19) 6(8) 2(2)

- (58%) (75%) (100%)
Modified FLACC (Thai) 4(19) 13(15) 2(2)
(21%) (87%) (100%)

For the COMFORT-B (Thai) scale, the
Kappa scores showed that the inter-rater
reliability value for the total score was .86,
which can be categorized as very good, or
indicated that it is acceptable. For each
item, their Kappa scores ranged from .88 to
.95, which can be categorized as very good

as shown in Table 2.

For the modified FLACC (Thai) scale,
the Kappa scores showed that the inter-
rater reliability value for the total score was
.89, which can be categorized as very good
or indicated that it is acceptable. For each
item, the Kappa scores ranged from .90 to
.98, which can be categorized as very good

as shown in Table 3.

Table 2 Inter-rater reliability between a standardized person and all nurses of

the COMFORT-B (Thai) scale

COMFORT-B (Thai) Category

K, [95% confidence interval]

Alertness

Calmness/Agitation

Respiratory response (ventilated children)
Physical movement

Muscle tone

Facial tension

Total score of the COMFORT-B (Thai) scale

.95 .90, .99]
,.93]
,.95]

87, .97]
, 98]

, .96]

, 91]

K = Kappa statistic
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Table 3 Inter-rater reliability between a standardized person and all nurses of the modified

FLACC (Thai) scale

Modified FLACC (Thai) Category

K [95% confidence interval]

Face

Legs

Activity

Cry (ventilated children)

Consolability

Total score of the modified FLACC scale

.90 [.94, 1.00]
.93 [.88, .97]
91 [.76, .97]
.98 [.96, 1.00]
.97 [.94, 1.00]
.89 [.84, .94]

K=Kappa statistic

The feasibility of using the COMFORT-B
(Thai) scale and the FLACC (Thai) scale

The percentage of nurses’ agreement
on the feasibility of using the COMFORT-B
(Thai) scale and the modified FLACC (Thai)
scale is shown in Tables 4 and 5.

For the feasibility of using the
COMFORT-B (Thai) scale, 94-100% of nurses
scored 4 (very much) or 3 (moderate) in 3 items.

These were “The length of time used to train

the COMFORT-B (Thai) scale is sufficient”,
“The items are clear and easy to
understand”, and “The scale is acceptable
to be used for the communication about
pain among health personnel”. Less than
80% of nurses scored 4 (very much) or 3
(moderate) in the items of “It is quick to
assess post-surgical pain in ventilated children”,
and “The scale is easy to use to assess post-

surgical pain in ventilated children.” (Table 4)

Table 4 Nurses’ agreements on the questionnaire about the feasibility of using the COMFORT-B

(Thai) scale (n = 19)

Frequency (n)

% of nurses’

Variables 4 3 2 1 agreements,
(Very much) (Moderate) (A little) (Not at all) which were
3and 4
1. The length of time to train in the use 9 10 - - 100
of the COMFORT-B (Thai) scale is
sufficient.
2. The Items in the COMFORT-B (Thai) 4 14 1 - 94.7
scale are clear and easy to
understand.
3. Assessment of post-surgical 3 6 - 68.4
pain in ventilated children with
the COMFORT-B (Thai) is quick.
4. The COMFORT-B (Thai) scale is 3 11 5 - 73.7

easy to use to assess post-
surgical pain in ventilated

children.
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Frequency (n)

)

% of nurses

Variables 4 3 2 1 agreements,
(Very much) (Moderate) (A little) (Not at all) which were
3and 4
5. The scale is acceptable to be used 5 13 1 - 94.7

for the communication about pain

among health personnel.

For the feasibility of using the modified
FLACC (Thai) scale, all nurses rated 4 (very
much) or 3 (moderate) in all items,
demonstrating good feasibility of the modified
FLACC (Thai) scale. It included “The length of
time to train the use of the scale is sufficient,”

“The scale has the items that are clear and

easy to understand,” “The scale is quick to
use to assess post-surgical pain in ventilated
children,” “The scale is easy to use to assess
post-surgical pain in ventilated children”,
and “The scale is acceptable to be used for
the communication about pain among

health personnel.” (Table 5).

Table 5 Nurses’ agreement on the questionnaire about the feasibility of using the modified

FLACC (Thai) scale (n = 19)

Frequency (n)

% of nurses’

Variables a 3 2 1
. Agreement
(Very much) (moderate) (A little) (Not at all)
3and 4
1. The length of time to train in the use 10 9 - - 100
of the modified FLACC (Thai) scale is
sufficient.
2. The Items in the modified FLACC 18 1 - - 100
(Thai) scale are clear and easy to
understand.
3. Assessment of post-surgical pain in 16 3 - - 100
ventilated children with the modified
FLACC (Thai) scale is quick.
4. The modified FLACC (Thai) scale is 16 3 - - 100
easy to use to assess post-surgical
pain in ventilated children.
5. The scale is acceptable to be used 14 5 - - 100

for the communication about pain

among health personnel.

Discussion

The result showed that the overall
inter-rater reliability of the COMFORT-B
(Thai) scale and the modified FLACC (Thai)

scale between the standardized person

and all nurses was very good as shown by
the Kappa scores equaled to .86 and .89,
respectively. For each item, Kappa scores
ranged from .88 to .95 for the COMFORT-B
(Thai) scale and .91 to .98 for the modified
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FLACC (Thai) scale, which can be categorized
as very good. This indicates that all nurses
in the study could rate pain close to the
standardized person, which in  tumn
suggested that teaching and workshop
training on how to use these scales provided
adequate knowledge and skills for all nurses.
Interestingly, for the COMFORT-B (Thai) scale,
no nurses could pass the acceptable
percent agreement (> 80%) from the first
set of 10 videos, but finally, all of them
could pass by the fourth round. This finding
is not surprising because all nurses in this
study reported that they had never used
the COMFORT-B (Thai) scale. Comparing
with the modified FLACC (Thai) scale, all
nurses surprisingly reported that they had
experience in using the modified FLACC
(Thai) scale, but only 4 nurses could pass
from the first set of 10 videos. They passed
by the third set of 10 videos. This meant
that nurses in a PICU understand pain
behaviors in each item of the FLACC (Thai)
scale differently although they reported
that they had experience in using the
FLACC (Thai) scale. This issue points to the
fact that some nurses might over or
underestimate children’s pain in their previous
work, which means that some children
might not get enough or too much pain
medication. Thus, learning only pain theory
by reading or training is not enough for
nurses to build their competency in using a
pain scale. Nurses need to be trained not
only in terms of knowledge provision but
also by in-service training on how to use

the scale with the real patient and real
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situation (Hossain, Wiroonpanich, & Orapiriyakul,
2010; Michaels et al., 2007).

Consistent with prior reports, this
study demonstrated that providing pediatric
pain knowledge and skills in assessing post-
surgical pain in intubated and ventilated
children from videos, as well as in the real
clinical situation until the nurses feel
comfortable and confident to use the
scale with feedback, can increase their
effectiveness of pain assessment (Lellan,
2004; Morrison et al., 2006). More importantly,
this study suggests that it would be beneficial
to pediatric pain assessment if nurses could
do inter-rater reliability with the standardized
person until they pass the acceptable
percent agreement (> 80%) to make sure
that they have skills in using the pain scales
before the real usage in the clinical practice.
In addition, pediatric pain knowledge, particularly
on-ward training skills using the pain scales,
should be added to the nursing curriculum
and allocated more than 2-3 hours.

Nurses agreed that the modified
FLACC (Thai) scale had items that were
clear and easy to understand, quick and
easy to use to assess post-surgical pain in
ventilated children, and acceptable to be
used for the communication about pain
among health personnel. Nurses stated that
the items in the modified FLACC (Thai) scale
had 5 categories and each category has
only 3 items, which was easy to remember
and use in clinical practice. In contrast, less
than 70% of nurses agreed with the
feasibility of the COMFORT-B (Thai) in terms

of the items in the scale being quick and
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easy to assess, which was confirmed by the
report of nurses from focus group discussion.
Nurses pointed out that the COMFORT-B
(Thai) scale had 6 categories and each
category had 5 items, which were hard to
remember and took time to assess and
score. Specifically, the physical movement
category was really hard to assess and took
time. They had to carefully observe the
movement of the body and extremities
and count the frequency of movement at
the same time. Thus, nurses made more
mistakes in the physical movement category
than in other categories. However, nurses
reported that the COMFORT-B (Thai) scale
was a very good scale to measure pain in
intubated children in a PICU because each
category in this scale had 5 items showing
different pain behaviors. In addition, the
developers provided operational definitions
for each indicator, and scores were clearly
described. Thus, it was easy for nurses to
understand. Nurses claimed that if they
often used this scale in everyday practice
until they became familiar, they may like to
use this scale because the items indicated
pain in children.

Limitation: The testing of inter-rater
reliability between the standardized person
and nurses with a set of 10 videos took
time. Each video took about 2 minutes to
watch.  Thus, this might affect nurses’
concentration. Secondly, nurses might not
be able to listen to children’s voices clearly
from videos. This study suggests that listening
to children’s voices should be done in real

situations.

Recommendation: The inter-rater
reliability of the COMFORT-B (Thai) scale
and the modified FLACC (Thai) scale between
the standardized person and all nurses is a
very good indicator showing that all nurses
in this study could rate pain similarly to the
standardized person. This study suggests
that feasibility is an essential characteristic to
consider when it comes to selecting a pain
assessment tool. Furthermore, If a director
of a hospital wants to improve pain assessment
in intubated children, they should sive priority
to setting up workshop training incorporating
inter-rater reliability for nurses.
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