European Journal of Physical and Rehabilitation Medicine
EDIZIONI MINERVA MEDICA

ARTICLE ONLINE FIRST
This provisional PDF corresponds to the article as it appeared upon acceptance.
A copyedited and fully formatted version will be made available soon.
The final version may contain major or minor changes.

Sunnybrook Facial Grading System reliability in subacute
stroke patients

Marco TRAMONTANO, Giovanni MORONE, Federica Maria LA GRECA, Valeria
MARCHEGIANI, Angela PALOMBA, Marco I0SA, Giulia MUSTO, Marilia SIMONELLI

European Journal of Physical and Rehabilitation Medicine 2027 Jun 09
DOI: 10.23736/S1973-9087.21.06629-6

Article type: Original Article
© 2021 EDIZIONI MINERVA MEDICA

Article first published online: June 9, 2021
Manuscript accepted: May 31, 2021
Manuscript revised: May 5, 2021
Manuscript received: October 3, 2020

Subscription: Information about subscribing to Minerva Medica journals is online at:
http://www.minervamedica.it/en/how-to-order-journals.php
Reprints and permissions: For information about reprints and permissions send an email to:
journals.dept@minervamedica.it - journals2.dept@minervamedica.it - journals6.dept@minervamedica.it

EDIZIONI MINERVA MEDICA


http://www.minervamedica.it/en/how-to-order-journals.php
mailto:journals.dept@minervamedica.it
mailto:journals2.dept@minervamedica.it
mailto:journals6.dept@minervamedica.it
http://www.tcpdf.org

COPYRIGHT® EDIZIONI MINERVA MEDICA

Sunnybrook Facial Grading System reliability in subacute stroke patients

Marco TRAMONTANO!"®, Giovanni MORONE?S, Federica Maria LA GRECA!L, Valeria
MARCHEGIANI?, Angela PALOMBA?, Marco I0SA3!, Giulia MUSTO?, Marilia SIMONELLI!

1 IRCCS Fondazione Santa Lucia, Rome, Italy

2 Multidisciplinary Department of Medicine for Surgery and Orthodontics, University of Campania Luigi
Vanvitelli, Naples, Italy.

% Department of Psychology, Sapienza University of Rome, Italy

$The Authors contributed equally.

*Corresponding Author:

Marco Tramontano

IRCCS Fondazione Santa Lucia

Via Ardeatina 306, 00179 Rome, Italy

Tel +39 0651501420 Fax +39 0651501378

e.mail: m.tramontano@hsantalucia.it

Running title: Sunnybrook Facial Grading System and Stroke

This document is protected by infemational copyright laws. No additional reproduction is authorized. It is permitted for personal use to download and save only one file and print only one
copy of this Article. It is not permifted to make additional copies (either sporadically or systematically, either printed or electronic) of the Article for any purpose. It is not permitted to distibute
the electronic copy of the article through online infemet and/or infranet file sharing systems, electronic mailing or any other means which may allow access fo the Article. The use of all or any
part of the Article for any Commercial Use is not permitted. The creation of derivative works from the Article is not permitted. The production of reprints for personal or commmercial use is not
permitted. It is not permitted fo remove, cover, overlay, obscure, block, or change any copyright nofices or ferms of use which the Publisher may post on the Aricle. It is not permitted to
frame or use framina techniaues to enclose any frademark, loao, or other proprietary information of the Publisher.


mailto:m.tramontano@hsantalucia.it

COPYRIGHT® EDIZIONI MINERVA MEDICA

Background: A lack of evidence on the reliability limits the utility of the Sunnybrook Facial

Grading System (SFGS) in individuals affected by stroke both in clinical and research settings.

Aim: To examine the test-retest reliability and the inter-rater reliability of the SFGS in patients

affected by subacute stroke.

Design: A repeated-assessments design (fifteen days apart) was used to examine the test-retest

reliability of the SFGS.

Setting: Inpatient rehabilitation unit.

Population: Thirty-two inpatients with subacute stroke.

Methods: Thirty-two inpatients with subacute stroke participated in the test-retest reliability study.
All patients were video-recorded in sitting position and uncovered face for about two minutes, in
static position to evaluate symmetry at rest, then assessing symmetry of voluntary movement and
synkinesis. For the inter-rater reliability, fifteen experts in neurorehabilitation were selected as
raters. The facial function was assessed using the Italian version of the SFGS was used as grading
system on a recorded video of each patient. The inter-rater reliability was carried out through the
ICC, Intraclass Correlation Coefficient, while the intra-rater reliability was assessed comparing for

each rater the scores evaluated at TO and T1 using Wilcoxon signed-rank test.

Results: Evaluations at TO and T1 showed a significant correlation with a total ICC (TO + T1) of
0.901 (95% CI 0.852-0.942; p-value <0.001). The ICC of TO scores is 0.914 (95% CI 0.869-0.950;
p-value <0.001), while the ICC of T1 scores is 0.886 (95% CI 0.829-0.995; p-value <0.001). The
scores of the "voluntary movement symmetry" area are correlated with ICC of 0.916 (95% ClI
0.835-0.958; p-value <0.001). The scores of the "resting symmetry" area show correlation with ICC
of 0.567 (95% CI 0.277-0.762; p-value <0.001). The area of "synkinesis" shows a lower correlation

with ICC of 0.175 (95% CI -0.180-0.489; p-value <0.001). The scores attributed to the patients in
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the two different moments of observation resulted not significantly different from 12 out of 15

raters.

Conclusions: The SFGS resulted reliable in its overall score to assess the facial palsy also in patients

affected by stroke.

Clinical rehabilitation impact: The findings of this study provide empirical evidence of reliable

properties of the SFGS for assessing central facial palsy in patients with stroke.

Keywords: Sunnybrook, Stroke, Facial Palsy, Rehabilitation, Reliability, Psychometrics
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INTRODUCTION

Central and peripheral facial palsy is the most common disease of the cranial nerves and its
incomplete recovery leads to social and psychological consequences [1-3].

Many different etiologies have been linked to facial paralysis (infectious, neurologic, congenital,
neoplastic, trauma, systemic), [4] many clinical trials have been performed and have suggested that
surgical and nonsurgical interventions can improve peripheral facial palsy [3, 5-7]. Although central
facial palsy is a very common impairment after stroke, there are few scales on grading the facial
function in central facial palsy in patients affected by central nervous system diseases. [8] One of the
possible reason of this limitation may be the lack of reliability in the functional grading system for
central facial palsy. The reliability of all clinician-graded systems for facial palsy is influenced by
interrater and intrater variability. The variability is not only based on the raters’ subjectivity but also
by the patient's comprehension of the mimic movements (often compromised due to
neuropsychological disorders, such as apraxia). Facial palsy and asymmetry are common in stroke
patients. [9] The incidence of stroke has been calculated per 1000 person-years [10]. Traditional
symptoms of stroke include, amongst others, facial weakness [11], with significant effect on
swallowing, taste, vision and hearing, and also on verbal and non-verbal communication [12].
Health professionals with varying expertise were recruited to achieve rater-independent assessment
of facial function. Multidisciplinary management is necessary, given the variability of symptoms in
comorbidity with facial paralysis; to promote a multidisciplinary approach an objective grading
system is necessary, which can be used by the whole medical team. Furthermore, an assessment tool
is necessary for evaluating and communicating the spontaneous course and the results of medical and
surgical treatments of facial palsy [13].

The Sunnybrook Facial Grading System (SFGS) was recently recommended as a validated, reliable,
and properly sensitive outcome measure to assess peripheral facial nerve dysfunctions [14-15] and
has been recently translated and validated in Italian [16]. It provides a clinical score from 0 to 100,

which combines static and dynamic assessments of facial muscles with the degree of synkinesis [16].
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This system proved to have high internal consistency, elevated repeatability and good sensitivity to
clinical changes [17].

Reliability and agreement are important issues in classification, scale and instrument development,
quality assurance, and in the conduct of clinical studies [18]. Results of reliability and agreement
studies provide information about the amount of error inherent in any diagnosis, score, or
measurement, where the amount of measurement error determines the validity of the study results or
scores.

In a neurorehabilitation field, many clinicians and health professionals, possessing a range of clinical
background knowledge, degree of expertise, and training routinely assess and manage patients with
central facial palsy. Our hypothesis is that the SFGS could be a reliable tool also for patients with
central facial palsy.

For this reason, the aim of this study is to assess the inter-rater and intra-rater reliability of central

facial palsy in neurorehabilitation setting in patients affected by subacute stroke.

MATERIALS AND METHODS

Participants and Raters

The study protocol was approved by the Local Ethic Committee of IRCCS Fondazione Santa Lucia
(FSL). All patients enrolled in the study provided written informed consent. Thirty-two stroke patients
were recruited and enrolled using a consecutive sampling approach from the Neurorehabilitation
Units of FSL. This phase lasted from December 2014 to September 2016.

The inclusion criteria consisted of proven central facial palsy upon completion of the diagnostics, age
> 18 years, the capacity to understand movements on request or on imitation, the ability to maintain
the sitting position and written informed consent to video recording.

The exclusion criteria were: patients with previous peripheral facial palsy, facial disfigurement,
nasogastric tube, cognitive deficits affecting the capacity of patients to understand the task
instructions (Mini-Mental State Examination score >24); severe unilateral spatial neglect (positive

results on the: Letter Cancellation Test. Barraoe Test. Sentence Readina Test and Wundt-Jastrow
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Area Illusion Test), severe aphasia, and presence of neurological, orthopedic or cardiac comorbidities
(all of them clinically evaluated), significant visual acuity impairment caused by cataracts, diabetes,
retinopathy and/or glaucoma.

Time course in recovery, gender, or ethnicity were not considered criteria for selection or exclusion.
Demographic and clinical characteristics were reported in Table 1.

Fifteen experts, with at least 5 years of experience in neurorehabilitation, with a specific post graduate
education for the assessment tools, were selected as raters. Four physicians (two
otorhinolaryngologists, one physiatrist and one neurologist) and eleven health professionals (seven
speech therapists, two nurses and two physiotherapists). For the comparison between the different
figures, two evaluators were randomly selected for each professional profile.

The study was conducted according to the Guidelines for Reporting Reliability and Agreement

Studies (GRRAS) [18].

Table | Demographic and clinical characteristics of the enrolled sample.

N° patients 32

Mean age 51.3 + 16.8 years
Gender 19M

Time since stroke 57.4 £ 17.1 days
Stroke location 44% Left
Stroke type 50% Ischemic

Facial Palsy Grading of the Videos

The facial function was assessed using the Italian version of the SFGS was used as grading system
on a recorded video of each patient.

The SFGS provides a score ranging from 0 to 100, where 0 is the absence of movement and 100 the
physiological function. The scale is divided into three areas: resting symmetry, symmetry of voluntary
movement and synkinesis.

Before starting the rating process, each rater received an hour of training on the grading system using
three videos with two neurological patients not involved in the study and one healthy participant.
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Setting of the Video Recording

The video recording was performed by two health professionals (speech therapists) not included in
the group of raters (Clinical Research Associate: CRA) (Good Clinical Practice (GCP) (D.M. 15
luglio 1997, n. 162).

A SONY HDR-CX 280E camera was used for recording. All patients were video-recorded in sitting
position and uncovered face. Each video lasted about two minutes: five seconds in static position to
evaluate symmetry at rest (first area); later the patients were asked to perform the five movements to
assess symmetry of voluntary movement (second area) and synkinesis (third area). Each movement
was repeated three times and maintained for five seconds. The videos were presented on a laptop by
the two CRA to the fifteen raters.

The set of all of 32 videos was presented twice (TO and T1 after fifteen days) and assessed by the
raters. The order of the videos was decided by drawing lots. The archive code identifying each specific
participant was placed on the source documents by the raters while that videotape was being

reviewed.

Statistical Analysis

All statistical analyses were performed using IBM Statistical Package for the Social Sciences (SPSS),
version 22. The inter-rater reliability was carried out through the Intraclass Correlation Coefficient
ICC (2,1), using a two-way random effects model. All the ICC analyzes were performed, also
reporting the 95% confidence interval (Cl). Also the intra-rater reliability was assessed using ICC
(2,1) comparing for each rater the scores evaluated at TO and T1. According to previous studies
[19,20] the values of ICC from 0.70 to 0.90 should be considered representing a moderate or good
reliability (acceptable error), whereas those above 0.90 as strong reliability (minimal error). Standard
error of the measurement was computed in accordance with Sainani [21] and reported. The correlation

between the scores of each individual evaluation area was studied by combining the scores of the 15
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evaluators (resting symmetry, symmetry of voluntary movement, synkinesis). Furthermore, the
correlation of the scores assigned by the single operator to each item of the TO evaluations was

verified. For all the analysis, the significant threshold was set at 5%.

RESULTS

Thirty-two patients (19 men), who met the inclusion criteria, were recorded. The average mean age
was 51.3 + 16.8 years. Forty-four percent of patients had a right facial palsy, the remaining had left
facial palsy. The overall average score of SFGS was 50.3£26.9.

To assess inter-rater reliability, evaluations at TO and T1 were analyzed, showing a significant
correlation. The ICC of TO scores was 0.914 (95% CI 0.869-0.950; p-value <0.001), while the ICC
of T1 scores was 0.886 (95% CI 0.829-0.995; p-value <0.001), and the total ICC (TO + T1) was 0.901

(95% Cl 0.852-0.942; p-value <0.001) (Table 2).

Table Il Intraclass Correlation Coefficient Results computer for Inter-rater reliability, reported with 95% Confidence

Interval, p-values, and Standard Error of the Measurement.

95% ClI
ICC Lower bound Upper bound p-value SEM
To 0.914 0.869 0.950 <0.001 8.44
T1 0.886 0.829 0.995 <0.001 10.03
To+ T1 0.901 0.852 0.942 <0.001 9.20

The scores of the "voluntary movement symmetry" area are correlated with 1CC of 0.916 (95% ClI
0.835-0.958; p-value <0.001). The scores of the "resting symmetry" area show correlation with ICC
of 0.567 (95% CI 0.277-0.762; p-value <0.001). The area of "synkinesis" shows a lower correlation

with 1CC of 0.175 (95% CI -0.180-0.489; p-value <0.001) (Table 3).
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Table Il Correlation analysis

95% ClI
Area ICC Lower bound Upper bound p-value
1- Simmetry at rest 0.567 0.277 0.762 <0.001
2- Simmetry of voluntary 0.916 0.835 0.958 <0.001
movement
3- Synkinesis 0.175 -0.180 0.489 <0.001

The analysis made on the weighted scores of the evaluators divided by profession shows that the
highest correlation is between otorhinolaryngologists with an ICC of 0.970 (95% CI1 0.939-0.985; p-
value <0.001) and the lowest correlation is between nurses with an ICC of 0.855 (95% CI 0.724-
0.926; p-value <0.001).

In both speech therapists and physiotherapist groups a strong statistical correlation was confirmed
with an ICC, respectively, of 0.927 (95% CI 0.856-0.964; p-value <0.001) and 0.878 (95% CI 0.765-
0.939; p- value <0.001).

The correlation between the assessments of the seven speech therapists recruited for the study was

also analyzed separately (ICC =0.934; 95% C1 0.869-0.967; p-value <0.001).

The intra-rater reliability was tested for each raters using ICC for comparing TO and T1 scores. The
scores attributed to the patients in the two different moments of observation resulted with a strong
reliability (>0.9) for 13 out of 15 raters, and good (>0.7) for the other two (a nurse and a speech

therapist), as shown in Table 4.
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Table 1V Intra-rater reliability: the Intra-class Correlation Coefficient (ICC), the relevant 95% confidence interval, the

standard error of the measurement, and the p-value.

Raters ICC 95% ClI SEM p-value
Otorinolaryngol. 1 0.981 0.961-0.991 4.36 <0.001
Otorinolaryngol.2 0.978 0.955-0.989 3.85 <0.001
Neurologist 1 0.944 0.888 - 0.972 6.27 <0.001
Physiatrist 1 0.943 0.887 - 0.972 6.41 <0.001
Physioterapist 1 0.923 0.849 —0.962 8.44 <0.001
Physioterapist 2 0.950 0.901-0.975 5.36 <0.001
Nurse 1 0.887 0.782 -0.943 9.57 <0.001
Nurse 2 0.975 0.949-0.976 5.21 <0.001
Speech ther. 1 0.942 0.885-0.971 5.98 <0.001
Speech ther. 2 0.922 0.847 - 0.961 8.44 <0.001
Speech ther. 3 0.930 0.863 — 0.965 7.91 <0.001
Speech ther. 4 0.963 0.926 — 0.982 6.54 <0.001
Speech ther. 5 0.961 0.921 -0.981 5.30 <0.001
Speech ther. 6 0.959 0.917 - 0.980 5.98 <0.001
Speech ther. 7 0.732 0.518 - 0.859 14.00 <0.001
Mean values TO vs. T1 0.998 0.992 - 0.998 1.23 <0.001

DISCUSSION

The aim of this study was to assess the reliability of SFGS in patients with central facial palsy due to
subacute stroke. According to Kanerva [22] and Neely [14], SFGS has been intuitively easy to use,
even for naive raters, and it was clinically relevant. Our results show a strong reliability related to the
symmetry of voluntary movement, a moderate reliability for symmetry at rest, and weak reliability
for the area of synkinesis. The results are due, in accordance with the literature, because the symmetry
of voluntary movement item is more simple to assess thanks to the professionals ability to assess

muscle contraction [16], whereas the synkinesis was the most difficult item to asses [17].
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The results of the synkinesis area could have been influenced by the disagreement between clinical
practice and the scale’s explanatory criteria. Raters usually consider synkinesis in the injured half-
face while in this case the raters were asked to consider synkinesis in the healthy half-face.

A strong reliability was observed among speech therapists between TO and T1. In general, our
research showed a strong reliability between all the evaluations, showing a high repeatability.
According to previous studies [16-18,22], the area of evaluation with the highest degree of reliability
is the "symmetry of voluntary movement" despite the wider range of scores attributable.

The reliability of scores related to symmetry assessments at rest and synkinesis, was weaker than that
of second area [16-18,19]. For the evaluation of symmetry at rest, only some raters exploited the still
image; selecting a frame to exploit the freeze frame could influence the quality of the video [23] also
selecting it manually involves a random selection (not repeatable among all raters).

The small differences observed between the same professional categories could be accounted to the
different clinical and professional experience of the two compared classes. For example, the
otorhinolaryngologist deals with the evaluation of the specific functional deficit in head and neck
area. The intra-rater analysis showed that differences between the first and the second observation
were not statistically significant, with a strong reliability for 13 out of 15 raters, and good reliability
for the other two (a nurse and a speech therapist).

The inter-rater reliability of our study performed on patients with stroke are slightly lower to that
computed by the study regarding the Italian validation of SFGS on patients with unilateral
peripheral facial palsy (0.901 vs. 0.96, respectively) [16]. In both the studies the lowest ICC was
found for the assessment of synkinesis. The intra-rater reliability were similar in the two studies (0.99
vs. 0.98, respectively). Also in our study on patients with stroke, as reported in that study on patients
with unilateral peripheral facial palsy [16], the psychometric properties of the Italian version of SFGS
have been influenced by the experiencial background of the assessors. It suggests that clinicians
working with patients with stroke, that could be not expert in the administration of SFGS, should be
trained for increasing the reliability of their scoring, and that the overall score should be considered

as more reliable than the subscores.
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Neither the original article on the SFGS [15] nor that on its Italian validation [16] reported the
standard error of the mean. Our study reported a SEM generally ranging from 3.85 to 9.57, (with only
one speech therapist showing a higher SEM of 14) a value representing the possible standard
deviation of the population of patients with stroke. Considering a mean values of about 50 (as that of

our sample), the SEM results lower than 20% of the mean.

LIMITATIONS

We acknowledge some limitations of the present study; firstly, the random selection of different frame
to assess symmetry at rest, as already explained. Furthermore, it must be considered that the
evaluation was not carried out in a clinical setting but through a video recording and this could omit
some details due to the bias in mediated video analysis [24]. Moreover, the Video modality probably
reduced real variability of the approaches to cognitive impairment by side of the every rater; this
element can lead to underestimation of implications in terms of method of assessment administration
which should be standardized for example through an administration manual or codified instructions.
Another limitation is that the sample size of patients and professionals is doubtful according to the
COSMIN, despite the used statistics was quite robust against the sample size.

Finally, we did not test the contribute of each item using Item response theory or assessing the
influence of specific items on the reliability of the single area, by Fleiss's K or other analysis, because
this study was focused on the reliability of SGF between and within clinical staff working with
patients with stroke, being the psychometric properties of this scale already evaluated in previous

studies [14-16].

CONCLUSIONS
The SFGS showed an overall inter-rater reliability and an intra-rater reliability strong in 13
professionals out of 15 (and moderate or good in the other 2). The most reliable domain was the

symmetry of voluntary movement, whereas symmetry at rest and especially synkinesis showed a
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lower reliability, suggesting cautions in the use of these subscores. In conclusion, the SFGS resulted

reliable in its overall score to assess the facial palsy also in patients affected by stroke.
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