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ABBREVIATIONS
FLACC Face, Legs, Activity, Cry, and Consolability
r-FLACC RevisedrFace, Legs, Activity, CryandConsolability

NRS Numeric rating scale

AIM Peoplewith cerebral palsy (CP) are often unable to expressquaing to cognitive or
speech impairments. Reports that rely on observation can be inaccurate, because behaviours such
as grimacing, common in people with spastic €Bemble pain expressioMge examined
preliminaryvalidity and reliability of be revised Face, Legs, Activity, CrandConsolability (
FLACC) sealein persons with spastic CP.

METHOD Forty-eightyoung people and adults (8&males,13 males;mean[SD] age 29y o
[13y]) were.videerecorded during a standard examination, rating their(0aitO) afterwards.

Two raters*completed theRLACC using the video recordingsiterrater reliability wagsssessed
with an unconditional crosslassified random effects model and Item Response Theory
approachPearson correlations measured agreement between raters and participants.
RESUL TSMean(SD) participant(n=48) painscores wer@.48 (2.5)andmean(SD) r-FLACC
scoresvered:46 (1.68)There was moderate agreement between raters (intraclass coefficient
0.41 and 0.5Tespectively but low agreement between participants and ratefs46). There
wereno significant effects for raters (lay observens;ses, physicians, and inexperienced raters
INTERPRETIATION Resultsprovidemixed supportfor theinterratereliability of ther-

FLACC in peoplewith spasticCP.
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What this'paper adds
e ThérevisedFace Legs,Activity, Cry, and Consolabilitfr-FLACC) scalecanbereliably
usedby expertsandlay ratersfor personswith spasticcerebrapalsy(CP).
e Supportis mixedfor interaterreliability of the rFLACC scaleusedwith personswvith
spasticCP.

[Main text]

Pain is a cemmon problem in cerebral palsy (@} approximately 62% of children and 75%
of adults with"GP reporting chronic pain, far méran heir peers who arneithout disabilities?

In one study, 85% of 442 young adults reported paiittn, the majority reporting greater than
moderatepaifi People with CP report pain during daily tasks such as dressing, transfers, and
range of-motion, and may undergainful medical interventiodainassessment scales are
predominantly based @elfreport and use a numeric or visual analogade because pama
participative experiencand selfreport is thecriterionstandad.>° Alternative selfreport
measuresssuch,as pictures or the use of adaptive communication devices are preferred whenever
possible foryoeung people and adults with commuimoadr cognitive impairmentho cannot

use standard seteport measures>°Pain report by proxy is often used; however, given the
subjective.nature of pain, a proxy may not have accurate insight imteamal experience of

pain andmayever-or underestimate paffl.n a large study of 174 young peopleith CP, a
parent proxy-fating of pain had a moderate association with self-report, but pain was
overestimated if it was infrequent and mild and underestimated if frequent or Sevarstudy

of 252 children,and young peopigth CP, 47% of children and young people reported some
painversuss5.8% of their caregiverand 38.7% of physiciart$To assess pain in those who are
unable to verbally communicate pain severity, observational tools have been dgvelope

interpret pain behavia§*?**The use of observational tools, however, can be a challenge in a
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population such as those wiiP where some commatservations such as flexion and
grimacing can be interpreted as pain behargitut are actually characteristics of spasticity.
Other barriers to utilizing observational assessment tools include timaéntdhe observer and to
administerthe tool in a clinical encounter. For example, the Non-Communicating Childnen Pai
Checklistand-Non-Communicating Adult Pain Checklist have been developed and extensively
evaluated for its sensitivity in clinical settiny§:** However specifictraining of the rater is
required and ainimum 10-minute observation periasialso necessaryhich may be too
lengthyfor-a'sereening tooh a timepressed medical setting when pain is only one of many
pressing issue$. The 204tem, relatively quicker & minutes, observian Pediatric Pain Profile
has been yalidated and found torekable foruse in children with cognitive impairmeithe
Pediatric PainProfiles used by caregivers and health professionals to establish baseline pain
scores on a ‘good day’ and rescore when the child is experiencing pain. Some of the 20 items
measure motoric behavics that may be present in the person with sp&ftion a good dy,
such as grimacing, teeth grinding, tenseness, flexion, involuntary movenrespasms® Other
observationaland proxy measures will be useful for further evaluatioa ffresence of pain is
suspected®

The.Eace, Legs, Activity, CrandConsolability (FLACC) scale was develed to
observe_ signs of pain in prerbal childrenbutit is also usedvith non-verbal peopleOne
limitation of the use of the FLACC in persons with CP is that behevinuhe scalgsuch as
‘legs drawn up’ and ‘arched’ are common positions observedrsons with spastic CByen
without pain“being present. To address this concern and improve the reliability and validity of
the tool in"people witltognitive impairmenand communication problentie revised FLACC
(r-FLACC) was developet!. The FFLACC scale adds descriptions of pain provided by parents
and caregivers of children, which help distinguish pain from spasticity in someone svho ha
chronically.spastic muscleshe FFLACC and Individualized Ratingc&@le can be customized
indicating behaviots specific to each person, an important featupeople with spastic CP and
cognitive impairmentMoreover, the4FLACC can be completed in a very short time and is easy
to use in busy,healtare settings by providers who are not experts in pain asses&niart.
address a gap in tools for persons with CP who are unable to communicate theiepain,
examined the inteater reliability of tha-FLACC ina sample ofoung people anddults with
CP who were able to communicate their pain ratings.
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METHOD

Participants

The study_was conducted in an outpatient hospitaitdh a tertiary medical cergwhere

children and.adults are seen flisabling conditions, including CP, between September 2014 and

June 2015Participants were recruited at their regularly scheduled visit after a brief screen of

thar medical'recordto determine eligibilityInclusion criteriavereage 13 to 6§ears with a

diagnosis'of'spastic AR/ a physiaist; and the ability to communicate verbally, using signs, or

with the use of a communication device. Participants were screened using the Communication

Functon Classification Systeto ensure they werdke to communicate effectively with

strangers@ommunication Function Classification Systiwvels HIl were eligible)?° After the

visit, a$10gift card was mailedio the participantA sample size of 48 was determirgased on

feasibility in terms otlinical service flow and study resourc@slditionally, asample of 48 was

equally divisional by the siraters and watelt to besufficient for relevant statistical analysis.
Fourraterswere healthcare specialists (two registered nurses and two physicians) and

two werelaypersonswith personal or professional experience related to children with

disabilities:All of the raters had at least some previous exposure to the FLACCRu#OC,

and some-had used the scale in clinical practice for many years. Standardizegl draithie use

of the FLACC and r-FLACC was provided to each rat@spective of experience or expertise

This study.was approved by the Institutional Review Board of the University of Michigan

Medical Sehool,(HUM00085574) and all participants and raters signed a writbeméuf

consent document.

Pain measur ement

The rFLACC. is.an observational pain measure based on the extensively evaluatedeind wi
used preerbal pain assessment FLACC t6bt/#in 2002, VoepeLewis et al.tested the
reliability andvalidity of the&=LACC scale in children with cognitive impairmeartd desribed
limitationsin‘the use of the tot1Revisions made to each category were based on parent and
caregiver interview of pain behavisucharacteristic of children with cognitive impairmefor
example, in the face category the descrippipears sad or worried was addedo the mild pain
section andlistressed looking face; expression of fright or panic was added tthe moderatde-
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severe section. laddition, in the revised version, pareand cargivers are offered additional
descriptions and an open-ended blank to fill in individualized moderatevere pain behawuio,
resulting in improved reliability and validity in children witbgnitive impairment! Intensity is
assigned a value on3apointscale (8-3) for each of five categories: face, legs, activity, cry, and
consolability=:For example, the face category scores include 0=no particular expressibe; or sm
1=occasional grimace/frowmjithdrawn or disintereste@nd2=consistent grimace or froywn
frequent/constant quivering chin, clenched jaw. Total scores range from OnahL00

indicating ‘the'worst pain.

Data collectionsand rater assignment
Firstly, participants weréamiliarized with thenumeric rating scalNRS) pain score from 0
(indicating no pain) to 1dr{dicating worst painand they were informed that they would be
asked immediately after the exam to report any pain experienced during the ecamaly$Séhe
participants wer@riented to the FLACC form withthefive categories and descriptions of pain
behavioussThe participant, research stafiid/or the participant’s family/staff facilitated this
task by providing assistance as needed, such as reading the behaviours aloud and recording
individuahzed behavios describd by the participants. Once the unique pain descriptions were
documented, a standard examination including tone and range of motion was video recorded by a
research assistarithe standardlinician examination includes evaluation of muscle tone and
joint range.of motion evaluation and was not meant to provoke pain, but often people with
spasticity do'express at least some discomfort during theiexion. Hadderet al. report
measuring'pain in children during routine stretch procedures in physiotherapy
sessions’immediatelyafterthe exarination and after the vidececorder was stopped, the
research staff asked the participanteportthe painlevel experienced during the preceding
examnationon.aNRS of 0 (no pain) to 10 (worst pain).

Sound wasecordedduring the examination but removed during later edgmghe rater
would not have any incidental description of paiat tmay have taken place betwedinician
and participantVideos werghen assigned to raters (16 participdotseach rater, twoatersfor
each participantiising block randomization. In the videos, the emphasis was on participant
facial expressions and other non-verbal behavidursthe view was sometimes obscured by the
position of the participant and recorder in the small emationroom. The target length of the
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video was about 1 minute. Actual video lengths ranged from 51 seconds to 2 minutes and 44
secondsVideo recordingsvere transferred from the camera to secure servers at the end of each
day. Each video recordingas editetbefore review by raters (e.g. audio removed, unnecessary
footage removed, such as eamination preparationising Adobe Premiere Elements 13

(Adobe Systems, Mountain View, CA, USA). If a recording appeared too longritiogoal
investigator (MAF) determined content that could be removed to reduce the overall length to

ensure no‘contemtasremovedhat wouldhave provided the ratevdth important information.

Statisticallanalysis

We were interested in overall differences in participant vaetes painscoresandagreement
between raters'or interrater reliability. Firstlye used descriptivstatistics tadescribe score
differences betwen participants and raters. Secondly, we examinedateereliabilityof raters,
irrespective oparticipantscoreswith two methodsThe first method fit a unconditional cross-
classified(l.e. raters wererossed with andot nested withiparticipanty randomeffects model
using MLwiN=3:0(Centre for Multilevel Modelling, University of Bristol, UK}yith random
effects for participantrater, and observatighe. painscoreby the rateryf* For the first method,
pain ratings,were treated as continuous. Estimates of the variance of the random effects were
used to_caleulatine intraclass coefficienTo examine whether the type of rater was associated
with higher or lowepainscores, w thenfit random effects models where rater effects were
allowed tovary by type of rater. Specificallyev@xamined the effects for lay raters, nurses, and
physiciansyand thenexperienced raters versus experienced raters, where the experienced
physicianstagmnurses were the experienced raters. The second metbgadmine rater
agreement was an Item Response Theory approach where each rater score was considered an
item, which allowed us to accountrfthe ordinal nature of the pain ratingsgraded response
modelwas. then.fit to th@ainscoresusing IRTPRO 2.{Scientific Software International,
Lincolnwood, Ik, USA) with item discrimination fixed across the rat&t$he reliability of the
resulting ltem"Response Theawyalescores was then estimatédihis gave an estimated
reliability forthe average score using r@ters—the reliability using a single rater could thes
estimated using the Spearmd@mnown prophecy formuld.astly, we calculated the correlation

between raters arghrticipant pain ratings
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RESULTS

Participant characteristics

In total, 277patients with upcoming clinical appointments were screened in medical records; of
these, 79 were gligible and 48 were enrolled. Of the 31 participants who were eligible but not
enrolled, 11.did not keep their clinic appointment, 13 were not approacheasbebe clinic

was too busy, siwere not interested, amshewas enrolleut was not video recorded because
the camera battery failed. The sample was mosthalenaround 30 years old, with thejarity
having spastic'quadriplegia, and haliGross Motor Function Classification System Level IV.
See Table for sample characteristicA.sample of eligible noparticipants wasimilar to the
participantswith an average age of 31 yeaasdthe magority diagnosedn Gross Motor

Function Classification Systelrevel IV with spasticquadriplegia.

Participant and rater pain ratings

All participants completed theRLACC and 28 of 48 added unique pain characteristics,
predominantlysin the face or activity categories geesummary ifale I1). There wee 96
pain ratings (twaoer participant) from the six raters. The participant dB&es averaged 2.48
(SD 2.5)and rater scores averaged 1.46 (SD 1.68). Slightly over hd&tiL &iGC ratings were
higher than'Selfeport and a thireverelower. See Tabléll .

Interrater reliability

For the uneonditional randoeffeds model, variance of thesegmated random effects for
participantrater, and observation were 1.25, 0.24, and 1.55 respectively, yieldimgeariass
coefficientof 0.41(moderate agreemengor the Iltem Response Theory model, themeated
interrater reliability wasslightly higher a0.57 (moderate agreement), likely owing, in part, to
the rater scores being treated as ordibdferent types of raters did not differ with respect to
their average rating, as Table $¥iows that there were no statistically significant effects for lay
raters, nurses, physicians, and inexperge ratersFinally, agreement between rater scores and

participant'sceres was 0.26 (small

Rater open-ended comments
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There were 39 comments made by the rateth@r respective-FLACC forms. These were

grouped into three themes: explanation of their rating, view of the participant, &rud $aeind

on the recording. Twenty-four comments explained or justified the rating they gave, eléscrib

the obseryation, why the rating they chose could have been different or commented on their own
assessment.as they watclileel videotape. Examples includgeveral facial movementsnot

clear if dystonia or brief grimace’ or ‘I noted the participant’s eye had rapid mouesten the
examiner pushed ahe hands to release spasticiffen comments cited the limited view of the
participantiin‘the video that was sometimes obscured by the patient’s posiérenaplified in

this comment:could not see participants face for most of the assessmentiiffizdift to assess

face givendoeation and partially covered by patient’'s own.dfive comments by raters

indicated the lack of sound in the video was a hindrance in accurately rating itipqars

pain. Study desigwaspurposefully deleted and did not review the sorgabrdedn the exam
roomasthe participants wer an evaluation with their healthcare provider. We did not ask the
participant.or the examiner to discuss pain, omit discussion about pain or alter their conversation
in anywaygineluding sound with words on the video recording would have negated our effort,

but including 'sound without words would have been helpful toratee who commeted, 1

think she'whimpered even though | could not hear’.

DISCUSSION

The resultof this study do not strongly support the use of theAEC asa usefukool for
assessingainiintensity in people with spas@® and chronic pairkVhile interate reliability
was moderate; agreement between raltACC scaes and participant ratings wasdest.
More than half of =LACC scores were lower thahne participants’ scores. While it can be
argued that some of this discrepancy could be attributable to the differtoidsef arrivingat
a score (seifating of 0—10 vscore on a series of items), the fact thafightly more than half
of ratings rELACC scores were lower than participant salings suggesthat the +FLACC
may be limited in approximating pain intensity. Moreover, categories that used paindues
such as flexion and grimacing, which are common signs in spdtiwalld tend to raise the r-
FLACC score, not lower it, which is in contrast to our findings. One of the advarubtesr-
FLACC is sensitivity to atypical paicharacteristis owingto individualization of the scoring
criteria by others who know the individual well, perhaps overcoming the base cniteliuaing
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flexion, grimacing, and other signs common with high muscle tone. Other commonly used tools
such as theediatric Pain Profiland the Non-Communicating Adult Pain Checklist include
numerouglescriptions of spasticiguch as grimace, flexed inward, stiff spasdiied tense

descriptorghat cannot be distinguished from p&t

Limitations

The rFFEACC'was designed and validated for use in preverbal chilgitbracute pain and was
not createdoryoung people and aduligth chronic pain or spastiCP. Adults and children
expresgaindifferently andacute and chronic pamay beexpressed differentlyAlso people

who can cemmunicate pain verbally, with a device or signshraag different charactetics of
pain expression. Without further study, the validity of the r-FLACC in the spastic CP populat
may be limited.)Ratings may haweteadbeen negatively affected by the use of video versus
person observation. Some information was lost using viglsarding rather than reime
observation and the view was sometimes obsculiraculd have been useful to have a constant
video of thesface with a second camd¥ath the rFLACC and theNRShave a score ranging
from O to 10, but they arrive at the score using very different methods. FIb&GC scoe is
limited tora.maximum of points in a given category and is not as fluid as thel® tdRS in
rating a _level of pain. TheFLACC structure into categories encourages carefidrobion of

the complete physical person and their behagiovtereasthe NRS is a rapid check of a
person’sseltreport of pain intensitywWhile the kFFLACC is a strictly observational tool, and
therefore unable to be transformed as areglort scale, there may be other measures more

suitable forinvestigations of its utility in this population.

CONCLUSION

The results suggest that thEltACC may not bea useful tool for accurately assessing pain
intensity in_people with spastic CP and chrqganwho are unable to verbalize their paline
r-FLACC may have some applicability as a first stepnassessment to indicate the presence of
pain and unigue pain behavisiut may need to be followed by emdepth pain assessmdat
intensityby a clinician. Future work to further development of paitiag tools for non-verbal

persons with CP is needed.
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Tablel: Participanttharacteristic§n=48)

Mean(SD).age 29y 2mo (13y)
Age range.(y) 13-64y
Female 35 (73)
Male 13 (27)
Type of CP

Spastic quadriplegic 31 (65)

Spastic diplegic 9 (19)

Spastic hemiplegic 8 (17)
CFCS level«(I¥V not eligible)

I 29 (60)

I 14 (29)

Il 5 (10)
GMFCS level

I 3 (6)

I 8 (17)

1 10 (20)

IV 26 (54)

Y, 1(2)

Data aren (%) unless otherwesindicated. CP, cerebral palsy; CFCS, Communication Function
Classification=SystenlGMFCS, Gross Motor Function Classification System.
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Tablell: The revised Face, Legs, Activity, Cry, and Consolabsiggle withadditional

individual behaviouncomment’

Domain Participant individualized behaviour
Face Close eyes

0=No particular expression or smile Eyes squinting
1=Occasienakhgrimace/frown; withdrawn or Scratching face
disinterestedappearsador worried Look away

2=Consistnt grimace or frown; frequentinstant | Eyes widening

quivering chin, clenched jawdjstressedooking Furrowed brow
face expression of fright gpanic Bite lip
Individualizedibehaviau Bite arm or hand

Grind teeth
Legs Spasms
O=Normal"position or relaxed; usual tone and Rub and massage thigh
motion to limbs Legs shaking

1=Uneasy, restless, tense; occasional tremors | Legs jerking

2=Kicking;orlegs drawn up; marked increase in | Flex legs to chest

spasticity,"'eonstant tremors or jerking Legs twist
Individualized behaviour: Legs flex
Activity Clench fists

0=Lying quietly, normal position, moves easily; | Rock and lean forward
Regular, shythmic respirations Tilt chair back
1=Squirming, shifting back and forth, tense or Laughing

guarded movements; mildly agitated (e.g. head biaDleep breathing

and forth, aggression); shallow, splinting Startle

respirations, intermittent sighs. Extend arms

2=Arched, rigid or jerking; severe agitation; head| Flex arms
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banging; shivering (not rigors); breath holding,
gasping or sharp intake of breaths, severe splinti

Individualized behaviour:

Snorting

ngRestlessness

Arms twitching
Withdrawing
Walking around
Standing very still
Crack back

Point to location of pain

Cry

0=No crylverbalization

1=Moans ‘emhimpers; occasional complaint;
occasional verbal outburst or grunt

2=Crying steadily, screams or sobs, frequent
complaints; repeated outbursts, constant grunting

Individualizedibehaviour:

J

Tears without sound

Constant moaning

Consolability

O0=Cortent:and relaxed

1=Reassured by occasional touching, huggmg o
being talked to. Distractible

2=Difficult.to_ console or comfort; pushing away
caregiveryresisting care or comfort measures

Individualized behaviour:

Being quiet in group
Music

Hugs

Touch

Hugs self
Frustration

Hold hands

Tablelll: Differencesn painscoresby raterandparticipant

Mean
n % )
difference
Raterscoe lower thanparticipant(range—1to —3) 52 54 291
Raterscorehigher tharparticipant(range 1-5) 28 29 -1.93
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Raterscoresameasparticipant 16 17 -
Absolute difference of rater vs participart{0Opoint) | 46 48 -
Absolute difference of rater vs participant-{2points)| 40 42 -
Absolute difference of rater vs participant (5+ points) 10 10 |—
Table 1V: Ratereffects
Effect Estimate SE t p
Lay (vsallelse) 0.63 0.73 0.86 0.39
Nurse(vsall else) 0.54 0.80 0.67 0.50
Physician(vs all else) -0.57 0.54 -1.06 0.29
Inexperienced (vs
) 0.72 0.45 1.61 0.11

experienced)

SE, standarcderror, t, t-statistic.
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