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Abstract

Purpose The Sunnybrook facial grading system (SFGS) is one of the most widely employed tools to assess facial function.
The present study aimed to determine the validity and reliability of the Spanish language version of the SFGS.

Methods Forward—backward translation from the original English version was performed by fluent speakers of English and
Spanish. Videos from 65 patients with facial paralysis (FP) were evaluated twice by five otolaryngologists with experience
in FP evaluation. Internal consistency and intra- and inter-rater reliability were assessed. The House—Brackmann scale was
used to display concurrent validity which was established by Spearman’s rho correlation.

Results The Cronbach’s a score exceeded 0.70. The intra-rater intraclass correlation coefficient (ICC) was nearly perfect for
the composite score (0.96-0.99), voluntary movements (0.97-0.99), and synkinesis (0.91-0.98), and important to almost
perfect for symmetry at rest (0.79-0.97). In both evaluations, the inter-rater ICC was higher than 0.90 for the composite
score (0.92-0.96) and voluntary movements (0.91-0.96) and slightly lower for symmetry at rest (0.66—0.85) and synkinesis
(0.72-0.87). A strong negative correlation was found between the H-B scale and SFGS (Spearman’s rho coefficient=— 0.92,
p <0.001) in both evaluations.

Conclusion The Spanish version of the SFGS is a reliable and valuable instrument for the assessment of facial function in
the diagnosis and treatment of patients with FP.
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Introduction ocular problems due to incomplete eye closure, as well as
aesthetic impairments.

Facial palsy is a common disease which is characterized by Standardization of facial functional assessment is essen-

functional limitations in the mimic muscles. Affected indi-  tial to the management of facial paralysis. Standardized

viduals often have impaired facial expression of emotions,  assessment facilitates the follow-up of the course of recovery

and response to interventions in a reproducible and accu-
rate manner. Although video or photo documentation can be

Isabel Sanchez-Cuadrado, Teresa Mato-Patino have contributed used to assess facial function, a standardized facial function
equally. grading instrument can improve the reporting of outcomes,
54 Isabel Sanchez-Cuadrado as well as facilitate communication and comparison among

iscuadrado @ gmail.com specialists [1]. Multiple instruments are available, but their

usage varies based on individual or institutional preferences.

Among surgeons, the most commonly used grading sys-
tem is the House—Brackman (H-B) scale, which was intro-
duced in 1985 and was originally created to assess facial
recovery after vestibular schwannoma surgery [2]. It is a
ranked scale which grades facial function from 1 (normal
Biomedical Research Networking Centre on Rare Diseases function) to 6 (total paralysis). Although widely used, it
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of synkinesis evaluation and its low sensitivity to detect
regional changes.

The Sunnybrook facial grading system (SFGS) is a reli-
able, sensitive, and validated scale used to determine facial
symmetry at rest, voluntary facial movements, and synki-
nesis. It was introduced in 1996 by Ross et al. [3] and has
become one of the most widely used assessment tools, par-
ticularly among rehabilitation therapists [1]. In this scale, a
final score of 0 to 100 is calculated, wherein O indicates total
paralysis and 100 indicates normal function.

Despite the fact that Spanish is spoken by more than 500
million people—one of the five most spoken languages in
the world—to the best of our knowledge, there is currently
no Spanish language version of the SFGS. Consequently, the
psychometric properties of the SFGS have not been estab-
lished among Spanish physicians, preventing the widespread
use of this instrument in the Spanish-speaking population.

In order to resolve this, an effort has been made to trans-
late the SFGS into a Spanish-language version using cross-
cultural adaptation measures [4]. In the present study, we
assessed the internal consistency and validity of the Spanish
version of the SFGS in a cohort of 65 patients with facial

palsy.
Methods
Subjects

The present study enrolled 65 consecutive patients seen
at the facial palsy clinic of La Paz University Hospital

between January and July of 2021. The study was approved
by the Research Ethics Board of our hospital (approval code
PI-4599). Inclusion criteria for the study included adults
affected by acute or chronic unilateral peripheral FP. All lev-
els of severity and all etiologies were accepted. All patients
gave written informed consent for images registration and
for the use of their data in this study. Patients with sequential
or simultaneous bilateral palsy were not enrolled, nor were
those who did not consent to participate in the study.

Spanish SFGS

Cross-cultural adaptation measures were used to translate
the SFGS into the Spanish version prior to the beginning
of the study [4]. A forward-backward translation method
was used to translate the SFGS into Spanish. Translation
was performed by two Spanish researchers who were flu-
ent in both English and Spanish, and then back-translated
into English by a native English-speaking translator. Any
significant discrepancies were resolved, and a final Spanish
version was established (Fig. 1).

To evaluate symmetry at rest, scores are obtained for the
appearance of the palpebral fissure, the nasolabial fold and
the corner of the mouth. As in the original version, the Span-
ish SFGS compares the paralyzed side with the normal side.
These scores are summed together, and the summed score is
multiplied by 5. This subscale ranges in value from 0 to 20.

The voluntary movement scale assesses the degree of
muscle excursion when elevating the eyebrows, closing
the eyes gently, snarling, smiling with the mouth open and
puckering the lips. Each expression reflects the function of
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Fig. 1 Spanish version of the Sunnybrook facial grading system
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the 5 peripheral branches of the nerve and is graded on a
scale from 1 to 5. These scores are summed together, and
the summed score is multiplied by 4. This subscale ranges
in value from 0 to 100.

Finally, involuntary movement contraction or synkinesis
associated with each of the previous movements is graded
from O (no synkinesis) to 3 (disfiguring synkinesis or gross
mass movement of several muscles). This subscale ranges
in value from O to 15.

The total or composite score is calculated by subtracting
both the resting symmetry and synkinesis scores from the
voluntary movement score, and ranges from 0 to 100 [3].

Video recording and evaluation of facial paralysis

Video and photography recordings were used to assess the
severity of facial paralysis according to the standard rec-
ommendations of the Sir Charles Bell Society [5]. These
recordings were taken during routine visits to the Depart-
ment of Otolaryngology. All patients were recorded while
sitting in the same position and in the same room, with a
luminous environment and a uniform background.

Video recordings were viewed and rated using the H-B
and SFGS scales by five Spanish otolaryngologists with
varying levels of experience in facial palsy. One training
session was provided, wherein each scale was analysed in
detail, and during which 4 patients who were not included
in the study were evaluated and discussed.

The five raters analyzed all the photographs and vide-
otapes, and graded the facial function of each patient using
the H-B and Spanish SFGS in two independent session: the
first one was named #,, and the second one (t;5) was per-
formed between 14 and 21 days later.

Analyses

Continuous variables were expressed using mean =+ stand-
ard deviation, and with ranges. Discrete variables were
expressed using number and percentage.

The reliability of the SFGS was determined using Cron-
bach’s a and intraclass correlation coefficient (ICC). An
coefficient of 0.70 or higher was considered reliable. The
ICC type A and type C were used for examination of the
intra- and inter-rater reliability. An ICC 95% confidence
interval (95% CI) was also used. In line with Landis and
Koch [6], we considered agreement to be weak if rated
within 0-0.40, moderate within 0.41-0.60, important within
0.61-0.80, and excellent within 0.81-0.99.

Validity was tested using Spearman’s rho correlation
analysis in the examination of the numerical variables that
were obtained in SFGS and H-B. In all of the analyses,
p <0.05 was accepted as statistically significant.

Statistical analyses were performed with SPSS version
23.0 (IBM Corp., Armonk, NY, USA).

Results
Subjects

Among the 65 patients, the age at presentation ranged from
20 to 88 years, with a mean age of 49 years. 34 patients pre-
sented with right FP (52.3%) and 31 with left FP (47.7%).
The duration of paralysis at evaluation ranged from 1 to
468 months, with a mean of 38 months. The most common
etiology of FP was Bell’s palsy (27.7%), followed by other
etiologies (21.5%), Ramsay-Hunt syndrome (18%), ves-
tibular schwannoma surgery (16.9%), facial nerve tumour
(6.2%), post-traumatic (4.6%), malignant neoplasia (3.1%),
and cholesteatoma (1.5%). Figure 2 summarizes the com-
posite SFGS scores obtained for the 65 patients evaluated
by the five raters during the two rounds.

Consistency and reproducibility of the Spanish SFGS

The internal consistency of the Spanish SFGS according to
Cronbach’s a was 0.73 for the first session and 0.74 for the
second session. The intra-rater reproducibility is shown in
Table 1. Based on the ICC results, excellent correlation was
determined by all raters in the composite score as well as in
voluntary movement and synkinesis. Only one rater had an
ICC of less than 0.9 in any scale, which was 0.79 in the sym-
metry at rest scale. Three out of five raters had an intraclass
correlation of 0.99 in the total SFGS score.

At the first evaluation, the inter-rater reproducibility for
the Spanish SFGS scales were 0.78 for symmetry at rest,
0.95 for voluntary movement, 0.79 for synkinesis, and 0.94
for the total score (Table 2). At the second evaluation, the
values were 0.74 for symmetry at rest, 0.94 for voluntary
movement, 0.81 for synkinesis, and 0.94 for the total score.

The item with the lowest inter-rater correlation was the
evaluation of the eye at rest, which was 0.52 for both the first
and evaluation sessions. The item with the highest correla-
tion was the forehead wrinkle, which was 0.94 for both the
first and evaluation sessions.

Comparison of the Spanish SFGS with the H-B scale

For the concurrent validity, the results of the SFGS were
compared with those of the H-B scale, since this scale was
used for psychometric analysis in other publications pre-
viously. For all raters, a strongly negative correlation was
observed between the Spanish SFGS and the H-B scale,
which was statistically significant (p <0.001) (Table 3).
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Fig.2 SFGS composite score
for the 65 patients using the

Spanish version of the scale. ]
First (blue) and second (green) o
evaluation of each video by the o]
five evaluators are represented. b
Upper and lower quartiles are o
represented as black boxes, and o]
median values as vertical lines. bl
Higher scores reflect better il
facial function ]

=1st Evaluation
2nd Evaluation

.Mi;a

ﬁ

”‘“Mm

i

Patient

o

mﬂuﬁﬁﬂr;ﬁl

] p——
R
f: I *
| — "
2 =
1 =
SFGS Composite score
Table 1 Intra-rater re%iability Total Symmetry at rest Voluntary movement  Synkinesis
results of the composite score of
the Sunnybrook facial grading ICC 95% CI ICC 95% CI ICC 95% CI ICC 95% CI
system
Evaluator 1 0.96 0.94-0.98 0.79 0.68-0.87 0.97 0.95-0.98 0.91 0.86-0.95
Evaluator 2 0.99 0.98-0.99 0.93 0.89-0.96 0.99 0.98-0.99 0.94 0.90-0.96
Evaluator 3 0.97 0.96-0.98 0.93 0.88-0.95 0.97 0.95-0.98 0.92 0.87-0.95
Evaluator 4 0.99 0.98-0.99 0.95 0.92-0.97 0.99 0.98-0.99 0.98 0.97-0.99
Evaluator 5 0.99 0.99-0.99 0.97 0.95-0.98 0.99 0.99-0.99 0.95 0.92-0.97
Bold values are the main values
ICCintraclass correlation coefficient, CIconfidence interval
Discussion appropriate for evaluating FP patients and conceptually

The SFGS was described in English in 1996 [3]. Since
then, it has been translated and validated into Italian [7],
French [8], German [9], and Turkish [10]. It has been
suggested to be the best scale for widespread clinical use
by health professionals of all levels [1]. Nevertheless, as
a scale administered by the rater according to their own
clinical experience, it remains a subjective instrument.
For cross-cultural adaptation and validation of
the SFGS, it is required not only to be linguistically

@ Springer

equivalent to the original, it is also essential to present
valid psychometric properties and cross-cultural measure-
ment equivalence. This study evaluated the psychometric
properties of the Spanish version of the SFGS. Our pre-
liminary psychometric analysis provides support for its use
among professionals involved in the diagnosis, treatment
and follow-up of FP patients.

In this study, the Spanish SFGS provided a high degree
of reliability in evaluating facial function. A high degree
of internal consistency according to Cronbach’s a was
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Table 2 Inter-rater reliability results of the Sunnybrook facial grading
system

1st Evaluation 2nd Evaluation

ICC 95%CI ICC 95%CI
Symmetry at rest 0.78 0.71-0.85 0.74 0.66-0.82
Eye 052 041-0.64 052 0.41-0.64
Cheek (Naso-labial fold) 0.67 0.58-0.76  0.53  0.42-0.64
Mouth 0.60 0.49-0.70 0.55 0.44-0.66
Voluntary movement 095 093-096 094 0.92-0.96
Forehead wrinkle 094 091-096 0.94 0.92-0.96
Gentle eye closure 0.87 0.82-091 0.87 0.82-0.91
Open mouth smile 0.84 0.78-0.89 0.82 0.75-0.87
Snarl 0.82 0.75-0.87 0.80 0.74-0.86
Lip pucker 0.76  0.68-0.83 0.78 0.70-0.84
Synkinesis 0.79 0.72-0.85 0.81 0.74-0.87
Forehead wrinkle 0.70  0.61-0.79 0.72  0.63-0.80
Gentle eye closure 0.65 0.55-0.74 0.64 0.54-0.73
Open mouth smile 0.65 0.55-0.74 0.65 0.55-0.75
Snarl 0.53 042-0.65 054 0.43-0.65
Lip pucker 0.62 0.52-0.72 0.69 0.60-0.78
Composite score 094 0.92-096 094 0.91-0.96

Bold values are the main values

ICCintraclass correlation coefficient, CI confidence interval

Table 3 Correlation between the composite score of the SFGS and
the H-B scale

1st Evaluation 2nd Evaluation Sig (p)

Spearman Spearman
Evaluator 1 -0.91 -0.88 <0.001*
Evaluator 2 -0.93 -0.92 <0.001*
Evaluator 3 -091 -0.92 <0.001*
Evaluator 4 -0.93 -0.94 <0.001*
Evaluator 5 -0.92 -0.94 <0.001*
Total -0.92 -0.92 <0.001*

Bold values are the main values
Spearman’s Rho correlation

*p<0.05 was accepted as statistically significant

demonstrated. Intra- and inter-rater reliability were evalu-
ated using the ICC in order to provide comparability with
previous studies and allow a comparison of outcomes.
When evaluating the intra-rater repeatability, we found an
almost perfect correlation for the composite score [0.98,
(0.94-0.99)], as other studies have previously shown [11,
12]. Within the subscales, we found a high repeatability
with an excellent correlation in all cases. Only one rater
presented an important-to-excellent correlation at symme-
try at rest. Inter-rater reliability was almost perfect for the

subscales of voluntary movement, and was important for
symmetry and synkinesis. These correlation results are
slightly higher than those presented in the literature. This
may be due to the fact that raters underwent training in
the use of the scale prior to its use with the experimental
cohort, or the fact all raters in the current study have expe-
rience in facial function evaluation.

In general, all variants of the SFGS have found a high
degree of inter-rater correlation for voluntary movement
[7-11], and correlation for all other movements were
almost perfect, although lip pucker showed a slightly lower
correlation. However, we found a weak-to-important cor-
relation for resting symmetry (mean 0.78 at the first ses-
sion and 0.74 at the second), even worse than synkinesis,
which is generally the subscale found to have the lowest
correlation [7, 8, 11]. Palpebral fissure was found to have
worst inter-rater correlation. This may be due to the fact
that some raters may have regarded the eyelid exposure as
normal when the symmetry was nearly perfect. In some
cases, this represents a difference of just one millimetre,
but this item accounts for 5 points out of 20 in the final
symmetry at rest score.

Regarding the synkinesis subscale, the Italian [7] and
French [8] groups found that the most difficult item to
assess was the presence of synkinesis when raising the eye-
brows [mean 0.58 (0.42-0.74) and mean 0.77 (0.58-0.89),
respectively]. For the Turkish group, the lowest synkine-
sis correlation was found for the open mouth smile [mean
0.37(— 0.50 to 0.83)] [10]. In our study, the movement of
the snarl showed the lowest ICC [mean 0.53 (0.42-0.65)].
In agreement with other authors, we believe that this rela-
tively lower level of correlation is due to the fact that when
evaluating synkinesis, the rater observes the whole face, and
not all raters focus on the same regions or features. This is in
contrast to the evaluation of voluntary movement, where the
rater’s attention is directed to a particular region of the face.

Finally, as other authors have shown [13], a strong nega-
tive correlation can be seen between the H-B and the Span-
ish version of the SFGS, with a Spearman Rho correlation
close to — 1 (p<0.001). When the facial palsy is more
severe, the H-B scale increases, while the composite score
of the SFGS decreases. The fact that our results strongly
follow this correlation supports the validity of this version
of the SFGS.

Conclusion

The Spanish version of the SFGS was found to be a use-
ful and accessible instrument for Spanish-speaking physi-
cians involved in the diagnosis, treatment and follow-up
of patients with FP. The results of this study show that the
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Spanish version is a reproducible scale with high validity
and repeatability, similar to other international versions. The
use of reliable and validated Spanish-language assessment
tools can improve the reliability and robustness of commu-
nication between professionals.
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