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Purpose: The purpose of this study was to compare the psychometric data and feasibility 
and clinical utility of the Face Legs, Activity, Cry and Consolability scale (FLACC), the 
Modified Behavioral Pain Scale (MBPS) and the Visual Analogue Scale for observers 
(VASobs) used to assess procedural pain in infants and young children.
Patients and Methods: Twenty-six clinicians assessed videorecorded segments of 100 
infants and young children who underwent a painful and/or distressing procedure in the 
emergency department using the FLACC scale, the MBPS and the VASobs pain and VASobs 
distress.
Results: VASobs pain scores were lowest across all procedures and phases of procedures 
(p < 0.001). Inter-rater reliability was lowest for VASobs pain scores (ICC 0.55). Sensitivity and 
specificity were highest for FLACC scores (94.9% and 72.5%, respectively) at the lowest cut-off 
score (pain score two). Observers changed their MBPS scores more often than they changed 
FLACC or VASobs scores, but FLACC scores were more often incomplete. Reviewers did not 
consider any scale of use for procedural pain measurement.
Conclusion: The reliability and sensitivity of the FLACC and MBPS were supported by 
study data but concerns about the capacity of these scales to distinguish between pain- and 
non-pain-related distress were raised. The VASobs cannot be recommended. Despite its 
limitations, the FLACC scale may be better suited than other scales for procedural pain 
measurement.
Keywords: pain measurement, infants, validity, reliability

Introduction
Pain assessment informs decisions about treatment and measurement of pain 
intensity is a frequent outcome measure in trials evaluating methods designed to 
reduce pain. Pain assessment is ideally achieved using self-report and will include 
measurement of pain intensity using a numeric scale. For those unable to self-report 
pain intensity, such as infants and young children, the most widely used alternative 
is an observational pain scale. Over 60 tools designed for infants and children have 
been reported in the literature.1 However, despite how often infants and young 
children experience painful procedures associated with their healthcare few of the 
scales used are supported by sufficient data to support their use for procedural pain 
measurement and fewer still were designed for this purpose.2,3
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The Modified Behavioral Pain Scale (MBPS) was 
developed to account for the variability in infant responses 
to procedural pain and at a time when few scales were 
available.4 Until recently, data have not been available to 
support the validity of MBPS scores in circumstances 
other than immunization of infants and young children.5 

For this reason, the MBPS is rarely referenced in practice 
recommendations. In contrast, the Face, Legs, Activity 
Cry and Consolability scale (FLACC) scale, which was 
originally developed as a tool to assess postoperative pain 
in children aged two months to seven years,6 is one of the 
most well-known and widely recommended pain measure-
ment scales.5,7–9 These recommendations support its use 
for procedural pain measurement despite limited data sup-
porting the validity of the FLACC scale used to assess 
procedural pain.2 Finally, the Visual Analogue Scale 
applied by an observer (VASobs), a unidimensional scale 
based on the VAS used for self-report of pain, has been 
extensively used to assess procedural pain in infants and 
young children, particularly for research purposes. This is 
despite data that suggests that the scale may be unsuitable 
for this purpose.10

In our recent psychometric evaluation study, the 
FLACC scale and the MBPS were applied reliably by 
clinicians to assess pain associated with procedures fre-
quently experienced by infants and young children aged 
between six months and three and half years during an 
emergency department presentation.11,12 The sensitivity of 
both scales was demonstrated but none were shown to be 
highly specific for procedural pain. Furthermore, there 
were circumstantial factors, such as restraint that interfered 
with the feasibility of applying the FLACC and the MBPS. 
These results have been previously published in detail 
elsewhere.11,12

The data reported here are derived from our psycho-
metric evaluation study and the aim was to compare the 
performance of the FLACC scale, the MBPS and the 
VASobs pain and VASobs distress used to assess proce-
dural pain in infants and young children. Specifically, we 
compare the reliability and validity of the score, the feasi-
bility of application of these scales during a procedure and 
the extent to which these scores are likely to impact on 
clinical decision-making (clinical utility) of these scores. 
These scales were the focus of our original study follow-
ing an extensive literature review to identify pain scales 
designed for procedural use, evaluated for this use and 
supported by data or scales widely recommended for pro-
cedural use by experts. As very few studies evaluate scales 

for procedural use and available data highlights various 
limitations to the scales tested, clinicians and researchers 
are likely to find a selection of the scale best suited for use 
difficult. We aim to provide recommendations regarding 
scale selection for procedural use.

Patients and Methods
We compared the psychometric performance and feasibil-
ity and clinical utility of the FLACC scale, the MBPS and 
the VASobs pain and VASobs distress using data from our 
earlier study where 26 clinicians assessed the procedural 
pain from video recordings of 100 infants and young 
children. A summary of the method is provided here but 
the protocol is published in full elsewhere.13 The princi-
ples of the Consensus-based Standards for the Selection of 
Health Measurement Instruments (COSMIN) Checklist14 

informed the protocol. The original protocol complied 
with the Declaration of Helsinki, written informed consent 
was obtained from all participants (parent/guardian and 
clinicians) and the study was approved by the hospital 
ethics committee (Human Research Ethics Committee, 
Royal Children’s Hospital Melbourne HREC 35220B).

Children aged between six to 42 months who under-
went a procedure during their presentation to the emer-
gency department of a tertiary paediatric hospital were 
recruited for this study. The final sample was comprised 
of 100 videorecorded procedures of 60 children under-
going a painful procedure (30 intravenous catheter (IVC) 
and 30 nasogastric tube (NGT) insertions) and 40 children 
undergoing a non-painful procedure (20 inhaled medica-
tion administrations and 20 oxygen saturation (SpO2) 
measurements). Procedures presumed painful and non- 
painful were included to determine the sensitivity and 
specificity of the scales.

A requirement for immediate treatment, a history of 
cognitive delay, altered conscious state or significant co- 
morbid disease or a non-English speaking parent/caregiver 
excluded the child from this study. In addition, the child 
was excluded if the video-recording was not complete or 
the view of the child was inadequate for use of the scale, 
eg the child’s face could not be seen well enough to assess 
their expression.

Data were collected during the ED presentation which 
included demographics, clinical details, and 
a videorecording of the procedure, which was achieved 
using a hand-held video recorder. The videorecording was 
started prior to the clinician touching the child and ended 
once the procedure was over. The aim was to capture the 
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child’s face and body to allow for pain measurement with 
the selected scales. The study protocol did not make any 
stipulations regarding clinical decisions which were all 
made by the treating team.

The video-recordings of the procedures were divided 
into phases that were considered likely to evoke varying 
levels of pain and/or distress; baseline (before handling), 
preparation (tactile but non-painful stimulus) and proce-
dure (procedural stimulus) and saved in 15 second seg-
ments. Baseline and preparation phases were 
indistinguishable in non-painful procedures so only base-
line and procedural phases were used. Each segment was 
15 seconds long and the final set included 260 segments of 
video for review.

A unique set of video segments was created for each 
assessor (total 26) using a Stata Statistical Software15 

script to automate allocation. Several rules were applied 
so that; all segments were reviewed by four reviewers, but 
different combinations of reviewers reviewed each seg-
ment, and reviewers assessed segments for all procedures 
and phases but not more than one segment for the same 
child. The order in which reviewers used the scales to 
assess the segment was randomly allocated with only one 
rule applied so that each scale was applied first on equal 
numbers of occasions. A random sequence generator was 
used to sequence the scales (https://www.random.org/ 
sequences/).

The reviewers used a purposefully designed computer 
interface to view the video and record their scores. To 
replicate clinical assessment reviewers were required to 
enter a score after watching the video segment only 
once, during which they were unable to stop or review 
the recording. Reviewers were then asked to enter their 
final pain intensity score using the same scale. They were 
able to replay the video recording before recording their 
final score. The reviewer then entered pain scores for the 
segment using the other scales. Following the assessments, 
the reviewers were asked to complete a feasibility and 
utility questionnaire. Reviewers repeated pain measure-
ments at least four weeks later for the same segments of 
the video. On this occasion, they only used the first scale 
originally used to assess this segment.

Instruments
FLACC Scale
The Face, Legs, Activity, Cry and Consolability (FLACC) 
scale is an observational scale comprised five behavioural 
indicators that are scored from zero to two. The pain score 

is the sum of the item scores and ranges from zero to 10.6 

Reviewers were given the original instructions for the 
application of the scale to guide their assessment.

MBPS
The MBPS uses three behaviours (“face”, “movement”, 
and “cry”) each of which is scored to provide a pain score 
ranging from zero to 10. Approaches to the application of 
the MBPS vary so reviewers were provided with the 
original authors' recommendations.4

Visual Analogue Scale Observer (Pain) and (Distress)
The VASobs pain and the VASobs distress scales used 
were 10 cm unmarked lines labelled at one end with “no 
pain” for the VASobs pain scale or “no distress” for the 
VASobs distress scale and the number zero and at the other 
end “worst possible pain” for the VASobs pain scale or 
“worst possible distress” for the VASobs distress scale and 
the number 10.16 Reviewers were asked to place a mark on 
the line to represent their estimate of the pain or distress 
experienced by the child. The distance from the end 
labelled zero and the mark on the line is the pain score.

Feasibility and Utility Questionnaire
A previously developed questionnaire, comprised of nine 
statements, was used to assess the feasibility and utility of 
the scale (Table 2).17 Reviewers rated the extent of their 
agreement with these statements using a five-point Likert 
scale.

Sample Size
The COSMIN Checklist rate a sample of 100 as “excel-
lent” and this served as the basis for determining the 
sample size (number of procedures) for this study.14 The 
number of reviewers ensured that a range of reviewers 
applied the scale which is consistent with practice. 
Studies with similar objectives have used sample sizes as 
low as 30 participants and two reviewers.18

Statistical Analysis
The statistical software package R: A language and environ-
ment for statistical computing (https://www.R-project.org/) 
was used to analyze the data.19 Descriptive statistics were 
used to report demographic and clinical data and the pain 
scores. Chi-square was used to compare the proportion of 
incomplete scores for each scale, which were then treated as 
missing data. The Wilcoxon signed-rank test was used to 
compare scores at different phases of painful and non- 
painful procedures and clinical utility survey results. 
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Spearman correlation coefficients were used to examine 
convergence between the scale scores. To establish statistical 
significance p-values were set for significance at 0.05.

The results for assessment of remaining psychometric 
properties; inter- and intra-rater reliability (intraclass cor-
relation coefficient, one-way random effects), discrimina-
tion (independent t-test), responsiveness (linear mixed 
modelling), sensitivity and specificity at various cut-off 
scores, the extent to which first and final scores agreed 
(Wilcoxon signed-rank sum) are reported and compared 
descriptively. A full description of the analysis of the 
psychometric properties for each scale can be found else-
where, which includes the values for intra-class correlation 
coefficients considered to define acceptable levels of relia-
bility (0.75) and clinically significant changes in pain 
score to show responsiveness (change in score = 2).13

Results
The children in this study were 22.5 (±10.3) months old, 
mostly boys (58%) and the majority presented with respiratory 
disease (38%) or dehydration due to gastroenteritis (29%). 
Nineteen nurses and seven physicians participated with 
a mean of 10.1 years of experience (range <1 to 20 years). 
Twelve nurses (63%) had postgraduate specialty training and 
three physicians (43%) had completed specialty training.

Clinicians allocated scores that ranged across proce-
dures and phases from zero to 9.5 and mean and median 
scores were highest for nasogastric tube (NGT) insertion 

(FLACC 9.5 ± 0.8, [10 IQR 9–10], MBPS 8.8 ±1.1, [9 
IQR 8–9.5], VASobs pain 6.4 ±2.0 [6.7 IQR 5.3–8] and 
VASobs distress 8.1 ±1.8 [8.5 IQR 7.3–9.5]) and lowest 
for oxygen saturation measurement (SpO2) (FLACC 0.5 ± 
0.9, [0 IQR 0–1], MBPS 2.0 ±0.9, [2 IQR 2–2], VASobs 
pain 0.7 ±3.2, [0 IR 0–0], VASobs distress 2.7 ±5.2, [0 
IQR 0–0.3]). VASobs pain scores were lowest for all 
phases of all procedures except for the procedural phase 
of SpO2 measurement. MBPS scores were highest for all 
baseline and preparation phases and the procedural phase 
of intravenous cannula insertion compared to the other two 
scales. Mean and median scores of the three scales and all 
procedures and phases are reported in Table S1 which is 
available online.

Data were pooled by procedure type and analysed 
using Wilcoxon signed-rank sum, a non-parametric test 
to compare scale scores for painful and non-painful pro-
cedures. The results demonstrated a significant difference 
between scores for painful and non-painful procedures at 
baseline and during the procedure. The aggregated means 
and medians and the results of the comparison are reported 
in Table 1.

Psychometric Evaluation
Feasibility and Clinical Utility
Application of the FLACC scale resulted in a larger number 
of incomplete scores than for the MBPS (14.6% vs 8.5%, 
χ2 = 473.7, p < 0.000). VASobs pain and VASobs distress 

Table 1 Comparison of FLACC, MBPS Scores, VASobs Pain and VASobs Distress for Baseline and Procedural Phases of Painful and 
Non-Painful Procedures

Procedure Scores Comparisons

FLACCa MBPSa VASobs 
(Pain)a

VASobs 
(Distress)a

FLACC: 
MBPS

FLACC: 
VASobs 
(Pain)

FLACC: 
VASobs 

(Distress)

MBPS: 
VASobs 
(Pain)

MBPS: 
VASobs 

(Distress)

VASobs (Pain): 
VASobs 

(Distress)

Painful procedures

Baseline 0 [0–2] 2 [2–3] 0 [0–0] 0 [0–2]1.4 −11.89b 9.26b 4.17b 13.42b 12.26b −8.74b

1.6 (2.5) 2.9 (2.0) 0.4 (1.1) (2.2)

Procedure 9 [5.3–10] 8 [6–8] 6 [3–8] 8 [6–9] 0.99 9.44b 6.83b 10.89b 5.91b −10.66b

7.5 (3.0) 7.5 (2.3) 5.4 (2.7) 6.9 (2.8)

Non-painful procedures

Baseline 0 [0] 2 [1.75–2] 0 [0–0 0 [0–0] −11.51b 5.16b 1.30 12.04b 11.40b −5.14b

0.4 (1.2) 1.9 (1.2) 0.1 (0.6) 0.4 (1.2)

Procedure 0 [0–2] 2 [2–5] 0 [0–0.9] 0.1 [0–2.6] −8.40b 8.47b 5.84b 11.53b 10.65b −8.64b

2.1 (3.3) 3.4 (2.7) 0.6 (1.4) 2.0 (3.0)

Notes: aValues are median [interquartile ranges] and mean (standard deviation). bp value < 0.05 based on Wilcoxon signed-rank sum. 
Abbreviations: FLACC, Face, Legs, Activity, Cry, Consolability; MBPS, Modified Behavioral Pain Scale; VASobs, Visual Analogue Scale observer.
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scores were relatively infrequently omitted by reviewers 
(0.9% and 0.2% of scoring occasions, respectively) so they 
were not considered further for this comparison. The most 
frequent obstacle to the allocation of items for the FLACC 
scale and MBPS was restraint. Uniquely, no attempts to 
console the child were made preventing the allocation of 
a score for the FLACC item “consolability” on 30 occasions.

Reviewers rated the utility of the scale similarly for several 
items: clinically useful, able to discriminate children with and 
without pain and reflective of procedural pain-specific features 
(Table 2). Comparison between FLACC and MBPS ratings 
using Wilcoxon signed-rank sum revealed no statistically sig-
nificant differences in ratings between the FLACC scale and 
MBPS. However, larger numbers of reviewers agreed that the 
VASobs was “quick” and “easy” to apply when compared 
with their response for the FLACC scale (z = 4.15, p < 
0.000 and z = 2.081, p = 0.037, respectively) and the MBPS 
(z = 3.023, p = 0.003 and z = 2.043, p = 0.041, respectively). 
When asked to rank the scales in order of preference, 
reviewers liked the VASobs the most (n = 14) and the 
MBPS the least (n = 11). The full rankings can be seen in 
the supporting material online (Table S2).

The first score and the final score allocated by the 
reviewers were compared and reviewers changed the 
MBPS scores more often than FLACC and VASobs pain 
scores (28.2% vs 23.0% vs 8.8%, respectively) (Table 3). 
Wilcoxon signed-rank sum test results show that there was 
a statistically significant difference between the first and 

final median FLACC scores (0 vs 2, p = 0.033) but not for 
the first and final scores for MBPS and VASobs scores. 
Correlations between the first and final scores were simi-
larly high for all scales and all coefficients exceeded 0.90.

Reliability
Intra-class correlations (ICC) calculated as a measure of 
inter-rater reliability for the FLACC scale and MBPS scores 
provided by the four reviewers were very high and ranged 
from 0.69 to 0.94 (Table 4). Correlations for VASobs pain 
and distress were lower, ranging from 0.27 to 0.77 and 0.60 
to 0.89, respectively. The results of linear mixed modelling 
confirm that the effect of the reviewer on FLACC scores 
(variance = 0.004, SD ± 0.063) and MBPS scores (variance 
= 0.016, SD ± 0.125) was very low and only slightly higher 
for VASobs distress (variance = 0.146, SD ± 0.382) and 
VASobs pain (variance = 0.35, SD ± 0.592).

Validity
Sensitivity, specificity and AUC using receiver operating 
characteristics (ROC) at various cut-offs were calculated 
for the scores for each scale, the results of which are 
reported in Table 5. Known groups (painful and non- 
painful procedures) were differentiated by scores for all 
scales. The FLACC scores provided the highest levels of 
sensitivity (94.9%), specificity (72.5%) and AUC (0.83) 
for the lowest cut-off score (FLACC score of two). The 
MBPS scores were most sensitive (91.4%) and specific 

Table 2 Clinical Utility Questionnaire Responses (Responding “Agree” or “Strongly Agree”) and Comparison Across Scales (FLACC 
Scale, MBPS and VASobs (Pain))

Utility Statement Frequency n (%) Comparison z Score

FLACC MBPS VASobs FLACC: MBPS FLACC: VASobs MBPS: VASobs

Provides information that is clinically useful 7 (26.9) 7 (26.9) 7 (26.9) 0.15 −0.34 0.07

Is quick to apply 9 (34.6) 14 (53.8) 23 (88.5) −1.48 4.15a 3.02a

Is easy to apply 12 (46.1) 16 (61.5) 22 (84.6) −0.99 2.08a 2.04a

It is clear and easy to understand 13 (50.0) 14 (53.8) 20 (76.9) 0.57 1.74 1.54

Reflects the extent of procedural pain 7 (26.9) 3 (11.5) 4 (15.4) 0.872 −0.63 0.04

Discriminates children with pain from 

children without pain

5 (19.2) 4 (15.4) 5 (19.2) 0.90 0.92 1.70

Score is readily understood and supports 

decisions about pain management

2 (7.7) 4 (15.4) 7 (26.9) 0.68 0.67 0.73

Reflects procedural pain-specific features 6 (23.1) 4 (15.4) 4 (15.4) 0.68 0.52 1.05

Note: ap value < 0.05 based on Wilcoxon signed rank sum. 
Abbreviations: FLACC, Face, Legs, Activity, Cry, Consolability; MBPS, Modified Behavioral Pain Scale; VASobs, Visual Analogue Scale observer.
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(77.5%) but at the highest cut-off pain score (MBPS 
score four).

The scores for each scale across phases for painful and 
non-painful procedures can be seen in Figure 1 and 
visually demonstrates the responsiveness of all scales to 
pain. Independent t-tests results demonstrated that the 
responsiveness of the FLACC scale, MBPS and the 
VASobs to pain (mean difference from baseline to proce-
dure) differed significantly for painful versus non-painful 
procedures (FLACC 6.09 ± 3.36 vs 1.99 ± 3.34, p < 0.000, 
MBPS 4.73 ± 2.63 vs 1.50 ± 2.73, p < 0.000 and VASobs 
pain 4.96 ± 2.16 vs 0.42 ± 0.99, p < 0.000).

These observations were also tested using linear mixed 
modelling to account for the impact of procedure and phase 
(fixed effects) on scores where the children and reviewers 
were acknowledged as random effects. The model indicates 
that there was an average increase of 5.9 for FLACC scores, 

4.2 for MBPS scores and 5.5 for VASobs pain scores across 
phases for children undergoing a painful procedure. 
Responsiveness was more modest for non-painful procedures 
with an average increase of 1.8 for FLACC scores and 1.5 for 
MBPS scores and markedly less so for VASobs pain scores 
(average increase = 0.4). VASobs distress scores showed 
a similar pattern with an average increase in scores of 5.5 
for painful procedures and 1.5 for non-painful procedures.

For children undergoing a painful procedure, the mean 
difference in scores across phases for both scales was signifi-
cantly different for children with baseline scores less than three 
(FLACC 7.01 ±2.90, MBPS 5.71 ±1.94) compared with chil-
dren with baseline scores of three or more (FLACC 2.70 ± 
2.72, MBPS 1.72 ± 2.16), p = 0.0001 and p = 0.0000, respec-
tively. As there was only one child with a mean VASobs pain 
score at baseline over three, this analysis was not completed for 
VASobs pain.

Table 3 Comparison Between First Score and Final Score

Scale First Scorea Final Scorea % Scores Changed Correlation 
Coefficientb

P valuec

FLACC 1.6 (2.7) 1.9 (2.9) 23.0 0.91 0.033

0 [2] 1 [2]

MBPS 4.7 (3.1) 4.7 (3.1) 28.2 0.97 0.96

4 [6] 4 [6]

VASobs (pain) 1.6 (2.7) 1.6 (2.7) 8.8 0.94 0.63

VASobs (distress) 3.7 (3.7) 3.6 (3.7) 9.9 0.92 0.58

Notes: aValues are median [interquartile range]/mean (standard deviation). bSpearman correlation coefficient. cWilcoxon signed-rank test with continuity correction. 
Abbreviations: FLACC, Face, Legs, Activity, Cry, Consolability; MBPS, Modified Behavioral Pain Scale; VASobs, Visual Analogue Scale observer.

Table 4 The Reliability of the FLACC Scale, MBPS, VASobs Pain and VASobs Distress - Inter-Rater Overall and for Each Procedural 
Phase of Painful and Non-Painful Procedures and Intra-Rater Overall

Measure FLACC MBPS VASobs Pain VASobs Distress

ICC (CI) ICC (CI) ICC (CI) ICC (CI)

Inter-rater – overall 0.92 (0.90, 0.94) 0.87 (0.84, 0.89) 0.55 (0.49, 0.60) 0.78 (0.74, 0.81)

Painful – baseline 0.88 (0.83, 0.92) 0.85 (0.78, 0.89) 0.37 (0.22, 0.47) 0.70 (0.59, 0.78)

Painful – preparation 0.93 (0.89, 0.95) 0.89 (0.83, 0.93) 0.35 (0.30, 0.37) 0.78 (0.70, 0.85)
Painful – procedure 0.90 (0.84, 0.94) 0.82 (0.74, 0.88) 0.48 (0.34, 0.60) 0.65 (0.52, 0.75)

Non-painful – baseline 0.79 (0.67, 0.85) 0.69 (0.56, 0.79) 0.27 (0.11, 0.40) 0.60 (0.45, 0.72)

Non-painful – 
procedure

0.94 (0.90, 0.96) 0.88 (0.79, 0.92) 0.35 (0.18, 0.50) 0.89 (0.82, 0.93)

Intra-rater – overall 0.87 (0.84,0.89) 0.88 (0.86,0.91) 0.77 (0.70,0.82) 0.81 (0.75,–0.85)

Abbreviations: ICC, intra-class correlation coefficients; CI 95%, confidence intervals; FLACC, Face, Legs, Activity, Cry, Consolability; MBPS, Modified Behavioral Pain Scale; 
VASobs, Visual Analogue Scale observer.
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The correlations between FLACC and VASobs distress 
scores and MBPS and VASobs distress scores (r = 0.89 
and r = 0.87, respectively) were higher than they were for 
correlations between these scales and VASobs pain scores 
(r = 0.74 for both correlations) and the correlation between 
VASobs pain and VASobs distress scores (r = 0.77). The 
relationships between scores for the different scales are 
shown in the scatterplots provided in Figure 2, where 
scores allocated by the clinicians for one scale are plotted 
against scores allocated with an alternative. Except for 
VASobs pain and VASobs distress, where distress scores 
were generally higher than pain scores, there are no 
obvious patterns in the relationships between scores for 
different scales.

Discussion
We have previously shown that the FLACC scale and the 
MBPS are sensitive to pain but that they each have limita-
tions to their capacity to distinguish between pain-related 
and non-pain-related distress.11,12 Our intention in this 
study was to determine which of the scales, FLACC 
scale, MBPS or VASobs pain, is better suited to assessing 
procedural pain in infants and young children.

A comparison of the scores across scales reveals an 
obvious trend for VASobs pain scores to be lower than the 
score allocated using the other scales, and correlations 
between VASobs pain and the FLACC scale (r = 0.74) 
and MBPS scores (0.74) reflect a consistent difference in 
these scores. In contrast, MBPS and FLACC scale scores 
were highly correlated (r = 0.88). It has been shown that 
VASobs scores for acute pain are generally lower than 
self-reported scores.20–23 Although it is not possible to 
replicate these results in a sample of children too young 
to self-report, it is possible that observers using the 
VASobs would also underestimate pain in this age group. 
If we accept this, we could assume that the FLACC scale 
and MBPS scores, which were higher than VASobs pain 
scores, more closely represent self-reported scores. 
Clinically underestimated and undertreated pain is likely 
a greater concern for infants and children receiving health-
care than overestimation or overtreatment supporting our 
concerns about a scale that consistently scores lower than 
others.24 In contrast, MBPS scores for eight of the ten 
phases were higher than the scores allocated using other 
scales and, in both cases, these were procedural phases 
(nasogastric tube insertion and oxygen saturation measure-
ment). Very few observations resulted in an MBPS score 
of “zero” and averaged almost “two” even at baseline. Ta
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This might be best explained by a possible flaw in the 
design of the scale. The descriptors for “face” and “cry” 
items require the infant to be “smiling” and “laughing or 
giggling”, respectively, to achieve a score of “zero”. The 
absence of these behaviours does not equate to the pre-
sence of pain. This is particularly relevant for children 
undergoing procedures other than immunisation where 
a hospital setting, more extensive preparation and parental 
concern are likely to heighten their pre-procedural fear and 
anxiety making smiling and giggling unlikely. Our con-
cerns about the face descriptors echo the work of Chang 
and colleagues who note that the criteria for facial expres-
sion differ substantially across scales and have shown in 
their study that these descriptors are frequently not con-
sistent with the expressions seen in infants and children 
experiencing pain.25

All scales were shown to be responsive to pain, demon-
strated by a marked increase in scores across phases (base-
line to procedural). Responsiveness of scores to the pain 

associated with painful procedures was highest for the 
FLACC scale with an average increase of 5.9, closely 
followed by the VASobs pain with average increases of 
5.5. The responsiveness of MBPS scores was slightly 
lower with average increase of 4.2. To establish the capa-
city of these scales to distinguish between pain and non- 
pain-related distress the responsiveness to pain for infants 
and children demonstrating distress in the baseline phase 
(score ≥ 3) was compared with those who were more 
settled (score < 3). The responsiveness of the FLACC 
scale and the MBPS scores was blunted for infants and 
children distressed at baseline. Although this may reflect 
the natural tendency for the difference between two values 
randomly selected from within discrete limits to be smaller 
if the lower value in this pair is higher than in a second 
pair of values randomly selected from within the same 
discrete limits, it may reflect the limited capacity for 
these scales to differentiate between non-pain related and 
pain-related distress. This analysis could not be completed 

Figure 1 Boxplots representing change of scores over time (procedural phases) in the two procedure cohorts (painful and non-painful procedures) for the FLACC scale 
(A), the MBPS (B), the VASobs pain (C) and the VASobs distress (D).
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for the VASobs pain scores as there were so few observa-
tions scoring at least three in the baseline phase. This is 
likely to reflect the use of separate VASobs for pain and 
distress which allowed reviewers to allocate separate 
scores for pain and non-pain related distress in a way 
that the FLACC scale and MBPS did not. Finally, analysis 
of the scales’ responsiveness for non-pain related proce-
dures was intended to support our understanding of the 
scales’ capacity to distinguish between pain and non-pain 

related distress. A highly specific pain scale should ideally 
show no response or increase in scores in circumstances 
where there is no increase in pain, ie a non-panful proce-
dure. The average increase in scores across phases for non- 
painful procedures was more modest, although not zero, 
for the FLACC scale (1.8) and the MBPS (1.5) but almost 
zero for VASobs pain (0.4). This implies greater specificity 
for pain for the VASobs pain than the FLACC scale and 
the MBPS, which may be the result of the capacity for the 

VASobs distress

0.74

0.74

0.890.88

0.87

0.77

FLACC

MBPS

VASobs pain

Figure 2 Scatter plots demonstrating relationships between scores for each scale. 
Abbreviations: FLACC, Face Legs Activity Cry Consolability; MBPS, Modified Behavioral Pain Scale; VASobs, Visual Analogue Scale observer.
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observer to make allowances for the context when making 
their assessment of pain using the VASobs.

Receiver operative curve analysis was also used to 
demonstrate the capacity of the scores to differentiate 
infants and young children experiencing a painful proce-
dure from those experiencing a non-painful procedure. At 
their highest levels of accuracy FLACC, VASobs distress 
and the MBPS were highly sensitive to procedure type 
(94.9%, 91.5% and 91.5%, respectively) but less specific 
(72.5%, 77.5% and 77.5%, respectively). However, nota-
bly, this occurred at three different pain scores with 
FLACC differentiating these procedures at a score of 
‘two’and the MBPS at a score of ‘four’. Although the 
clinically meaningful difference in score for behaviour 
scales has not been extensively shown it is generally 
accepted that a difference in pain score of two should be 
considered clinically significant. Furthermore, many sys-
tems for classification use a score of three to distinguish 
mild from moderate pain. This adds weight to our concern 
about the capacity of MBPS scores to differentiate pain 
from non-pain-related distress.

These concerns about the capacity of the scales to 
distinguish between pain and non-pain related distress 
were shared by the reviewers who reported in the clinical 
utility survey that they did not consider these scales well 
suited to procedural pain measurement, or capable of 
differentiating children with pain from those without 
pain, but with distress, or supporting clinical decisions 
about pain management. However, our greatest concerns 
about the capacity for discrimination lie with the MBPS. 
Scores for segments of video featuring infants and children 
presumed not to be in pain (baseline, preparation and non- 
painful procedures) were significantly higher for MBPS 
than the FLACC scale and even at baseline averaged 
almost two. This impacted the degree of responsiveness 
demonstrated by the MBPS compared with the FLACC 
scale and the VASobs pain.

VASobs distress scores followed similar patterns to the 
FLACC scale and MBPS scores and an average increase 
of 5.5 was seen for painful procedures and 1.5 for non- 
painful procedures. Sensitivity and specificity results for 
the VASobs scores and FLACC scale and MBPS scores 
were also very similar. This similarity in the way the 
FLACC scale, the MBPS and the VASobs distress 
responded to pain was reinforced by strong correlations 
between the VASobs distress scores and FLACC scale 
scores (r = 0.89) and the MBPS scores (r = 0.87). The 
VASobs distress scale was included in this study to 

provide clinicians with an opportunity to distinguish 
between behavior that they considered indicative of pain 
from those likely to reflect distress which may be 
a composite of pain and non-pain related factors. This 
may provide further evidence that the FLACC scale and 
MBPS scores are a measure of distress and not solely pain.

The FLACC scale and MBPS were deemed reliable 
when applied by clinicians in this study and one scale 
cannot be considered more reliable than the other. This is 
perhaps not surprising given the similarities between the 
scales and that each reviewer applied both scales. 
However, despite the similarities between these scales, 
significant differences existed between the scores allocated 
using these two scales for most phases. Furthermore, the 
feasibility and clinical utility of the two scales was not 
consistent. Reviewers changed their score almost a quarter 
of the time when given an opportunity to review the video 
segment and more often when applying MBPS. However, 
changes in MBPS scores were not significant and the 
average change in FLACC scale scores (mean 0.3) 
although statistically significant was unlikely to be clini-
cally significant. More importantly, reviewers were unable 
to score FLACC items more often than they were unable 
to score MBPS items resulting in fewer complete FLACC 
scores. These results suggest that the FLACC scale may 
have more limitations to feasibility than the MBPS. In 
contrast are the results for VASobs pain and VASobs 
distress where the results do not raise concerns regarding 
the feasibility of application of these scales. Reliability for 
both VASobs scales was markedly lower than for FLACC 
and MBPS yet the feasibility of the VASobs exceeded that 
of the FLACC scale and the MBPS; scores were more 
often complete and changed less frequently. Furthermore, 
reviewers rated the VASobs scales as much easier and 
quicker to apply and indicated a preference for the 
VASobs pain for pain measurement over the FLACC 
scale and the MBPS.

Strengths and Limitations
Comparison of the scores for these scales assumes that the 
0 to 10 scale is consistent across this range of scales and 
that this is a ratio scale where a true zero exists and the 
difference between any two adjacent values (eg 1 and 3 
and 6 and 7) is the same. As it is the practice of clinicians 
and researchers to use these scales interchangeably and 
there is no evidence to confirm or refute these assump-
tions, we elected to make these comparisons based on the 
premise that the scores can be compared in this way.
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Although criteria to determine acceptable results for 
the measurement of the psychometric properties for scores 
for a specific scale were defined prior to conducting the 
original study, it was more difficult to set similar standards 
to define the degree of difference between these results 
was necessary to claim that one scale performed better 
than another. The absence of predetermined criteria for 
this is a limitation of this study. As an accepted hierarchy 
for psychometric properties, feasibility and clinical utility 
does not exist we have left it to the reader to determine 
which of these has the greatest bearing on their willingness 
to adopt the scale. We anticipate that context may play 
a significant role in this decision, eg researchers using the 
scale to measure a study outcome may place greater 
emphasis on reliability and validity while clinicians may 
consider the feasibility and clinical utility of greatest 
importance.

Reviewers in this study could not be blinded to the type 
of procedure, eg NGT insertion or the phase of the proce-
dure. To overcome this, reviewers did not review more 
than one segment from each child to prevent them from 
establishing patterns that influenced scores. A large sample 
size was recruited for this study and multiple validation 
approaches were used to overcome the limitations of each 
approach. Application of the scale following one view of 
the video recording was an attempt to replicate real-time 
use of the scale. However, all the circumstances of clinical 
use of the scale could not be replicated and this is 
a limitation of this study. Finally, it was not possible to 
statistically compare all psychometric properties of the 
scales and our results and conclusions are to some extent 
based on a pragmatic comparison of the performance of 
the FLACC scale, the MBPS and the VASobs pain and 
VASobs distress scales.

Conclusion
Although the MBPS was developed for procedural pain 
intensity measurement, the evidence from this study sug-
gested that it did not perform as well as the FLACC scale 
to distinguish between pain and non-pain-related distress. 
However, questions about the design and performance of 
the FLACC scale and the MBPS remain which prevent 
unreserved support for the use of either scale to assess 
procedural pain. The VASobs scale has consistently shown 
poor reliability when used to assess pain and cannot be 
recommended. Based on the results of this study we cau-
tiously recommend the FLACC scale for procedural use 
but advocate for considering scores as an indication of the 

level of procedural distress experienced and not only pro-
cedural pain. We also recommend a review and potential 
revision of the scale for procedural use to improve the 
feasibility of application and to align item descriptors with 
empirical data. Improvement in feasibility and validity 
may in turn positively influence the clinical utility of the 
scores derived from these scales.
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