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Abstract

Objective. Currently there is no parent administered scale for

facial nerve function in children. We set out to assess the

agreement between a newly developed parent-administered

modified version of the House-Brackmann (HB) scale and the

standard clinician-administered HB scale in children with

Bell's palsy.

Study Design. Secondary analysis of a triple-blind, randomized,

placebo-controlled trial of corticosteroids to treat idiopathic

facial paralysis (Bell's palsy) in children (6 months to

<18 years).

Setting. Multicenter study at pediatric hospitals with recruit-

ment in emergency departments.

Methods. Children were recruited within 72 hours of

symptom onset and assessed using the clinician-

administered and the parent-administered modified HB

scales at baseline, and at 1, 3, and 6 months until recovered.

Agreement between the 2 scales was assessed using

intraclass coefficient (ICC) and a Bland-Altman plot.

Results. Data were available for 174 of the 187 children

randomized from at least 1 study time point. The mean ICC

between clinician and parent HB scores across all time points

was 0.88 (95% confidence interval, CI: 0.86, 0.90). The ICC

for the data collected at baseline was 0.53 (95% CI: 0.43,

0.64), at 1 month was 0.88 (95% CI: 0.84, 0.91), at 3 months

was 0.80 (95% CI: 0.71, 0.87) and at 6 months was 0.73 (95%

CI: 0.47, 0.89). A Bland-Altman plot indicated a mean

difference between the 2 scores (clinician-reported minus

parent-reported) of only −0.07 (95% limits of agreement

−1.37 to 1.23).

Conclusion. There was good agreement between the modified

parent-administered and the clinician-administered HB

scales.

This is an open access article under the terms of the Creative Commons Attribution License, which permits use, distribution and reproduction in any
medium, provided the original work is properly cited.
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Acute facial nerve palsy (FNP) is a relatively
common condition in children,1,2 with most
cases idiopathic and referred to as Bell's palsy.3,4

FNP has functional, cosmetic, and psychosocial
implications for affected children.5‐7 The degree of facial
impairment is monitored by clinicians to identify those at
risk of prolonged or permanent facial weakness.8

The most commonly used clinician administered
clinical assessment tool used in children is the clinician‐
administered House‐Brackmann scale, which grossly
divides patients into 6 grades based on the severity of
facial paralysis (Figure 1).9,10 However, regular follow‐up
assessments with a clinician may not be feasible for a
number of reasons such as cost, distance, clinician
availability, and other reasons (eg, Covid‐19‐related travel
limitations).

Parent assessment is already being used either in
combination with or as an alternative to clinician
assessment in some pediatric conditions.11‐13 As part of
a body of work to improve care for children with FNP,
we have developed a modified version of the House‐
Brackmann scale for parents (parent House‐Brackmann
scale), which removed or exchanged medical terms that
were not intuitively understandable (Figure 2).2,4,14‐17

We recently completed a placebo‐controlled randomized

trial in children with Bell's palsy, indicating that
prednisolone is not associated with improved recovery
of complete facial function at 1 month.4 The primary
outcome in this study, complete recovery at 1 month,
was measured using the clinician‐administered House‐
Brackmann scale, as was severity of the FNP at baseline
and at 1, 3, and 6 months. At each time point, parents
were given the modified parent House‐Brackmann scale
to administer themselves. The aim of the current
study was to investigate the agreement between the
clinician‐administered House‐Brackmann scale and the
newly developed and concurrently performed parent‐
administered House Brackmann scale. We hypothesize
that a modified, parent administered House‐Brackmann
scale is comparable to a clinician administered scale. We
also explored if the age of the child was associated with
the level of agreement between the parent and clinician
reports.

Methods

Study Design
Data on facial function scales from clinicians and parents for
the current study come from our phase III, triple‐blinded,
randomized, placebo‐controlled trial of prednisolone for the
treatment of Bell's palsy in children.4,16 This study was
conducted in 11 emergency departments (EDs) in the
Paediatric Research in Emergency Departments
International Collaborative (PREDICT) research network
in Australia and New Zealand between October 13, 2015,
and August 23, 2020. The study protocol has been published
with relevant details extracted below.16 The trial was

Figure 1. House-Brackmann grading system adapted by Sullivan et al.9,10 Clinician-administered House-Brackmann scale.
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approved by the lead institutional ethics committee at the
Royal Children's Hospital, Melbourne, Australia (HREC/15/
RCHM/V4), and received institutional approval by the
research office at each participating site. The study was
registered with the Australian New Zealand Clinical Trials
Registry (ACTRN12615000563561), registered June 1, 2015,
https://www.anzctr.org.au/Trial/Registration/TrialReview.
aspx?id=368505&isReview=true.

Study Population
In brief, children were eligible if aged between 6 months
to <18 years and presented within 72 hours of onset of
clinician diagnosed Bell's palsy to a participating ED.
The exclusion criteria included children with contra-
indications to prednisolone including active or latent
tuberculosis or fungal infection, hypersensitivity to
prednisolone, diabetes mellitus, peptic ulcer, and current
or past oncological diagnosis. Children were also

excluded if there was known otitis media or facial
trauma within 1 week prior to onset of symptoms or a
prior episode of Bell's palsy.

Facial Function Scales Used
Clinicians used the House‐Brackmann scale to assess
facial function. This scale grossly divides patients with
facial paralysis into 6 grades (I‐VI): I represents normal
facial function, VI is total paralysis and grades in between
correspond to progressively more severe descriptions of
facial asymmetry and facial muscle dysfunction, at rest
and during movement. For assessments in this study, we
used a House‐Brackmann scale version by Sullivan
et al,9,10 which contains slight variations in word order
and presentation to improve the organization and ease of
administration of the scale (Figure 1).

We also created a modified version of the House‐
Brackmann scale which replaced certain medical terms

,

Figure 2. Modified parent-administered House-Brackmann grading system. Newly developed modified descriptions for parent-administered

House-Brackmann scale.
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with lay language to be used by parents (Figure 2), for
example, we replaced the term “synkinesis” with “ab-
normal extra movement of the muscles of the face” prior
to commencing the randomized controlled trial.16

Study Procedures
All children suspected of Bell's palsy were assessed for
eligibility by their treating clinician. Following informed
consent, demographic and other relevant clinical data
relating to presentation and past medical history were
collected. Treating clinicians in the ED and parents
evaluated the severity of facial palsy using the standard
House‐Brackmann scale and the modified parent‐
administered House‐Brackmann scale, respectively. One
month after randomization, participants were reviewed by
a specialist clinician (a pediatric neurologist, otolaryngol-
ogist, pediatrician, or emergency physician according to
site specific resources) and the facial palsy was again
assessed using the standard House‐Brackmann scale.
Similarly, parents again assessed facial deficit using the
parent‐administered House‐Brackmann scale. A further
follow‐up assessment at 3 and 6 months was arranged for
participants deemed at their previous visit not to be
completely recovered (defined in the primary study as a
House‐Brackmann score greater than 1) with assessment
of facial function as set out above.

In this secondary analysis, the agreement between
clinician‐ and parent‐administered House‐Brackmann
scales was analyzed collectively across all time points,
and separately by time point using the data collected at
baseline and the 3 follow‐up visits. Only children assessed
using both scales at a single time point were included in
the analysis, with children missing an assessment on either
scale excluded from the analysis for the affected time
point.

Statistical Analysis
The majority of the analysis for this paper combines
participants across the 2 arms. Descriptive statistics were
used to report on demographic and baseline character-
istics of children enrolled, with median and interquartile
range (IQR) reported for continuous measures (due to
non‐normality), and frequencies and percentages for
categorical variables. The relationships between scores
on the clinician‐administered House‐Brackmann and
parent‐administered House‐Brackmann scales were illu-
strated using frequency‐weighted scatterplots. We as-
sessed agreement between the clinician and parent rated
scales using the intraclass coefficient (ICC) estimated
using linear mixed models (LMM). Four LMM were used
to estimate the ICC at each timepoint (baseline, and 1, 3
and 6 months), and a single LMM applied to all data,
including an additional random effect for each timepoint,
was used to estimate an overall ICC. Agreement was also
assessed using a Bland‐Altman plot combining the data
from all time points (where both House‐Brackmann

scores were rescaled to a score between 0 and 1). All
analyses were repeated for children aged <12 years and
those aged ≥12 years, as set out in the prespecified
Statistical Analysis Plan.17

We also repeated the whole group in a post‐hoc
sensitivity analysis where we excluded those with a
clinician‐rated House‐Brackmann score of 1. This was
because at the later time points, it was expected that a
large proportion would be completely recovered (House‐
Brackmann score = 1), which could obscure a lack of
agreement.

Results
Data from 174 of the 187 participants randomized in the
original study were available for this secondary analysis.
Thirteen children were excluded because they were
missing either parent or clinician‐reported assessment at
all follow‐up time points. The baseline characteristics of
the study participants are presented in Table 1. In the 174
included children with Bell's palsy, the median age was
10.3 (IQR: 5.1, 13.1) years, and 51% (88 of 174) were
female. Most children presented within 48 hours to ED
(148 of 174, 86%), with a median clinician‐administered
House‐Brackmann grade of 3.5 (IQR: 3‐4) and a parent‐
administered House‐Brackmann grade of 4 (IQR: 3‐4) at
baseline.

Figure 3 shows a scatterplot of the clinician‐
administered House‐Brackmann scores and parent‐
administered House‐Brackmann scores overall and at
individual timepoints, with circle sizes representing
frequency weights. There appears to be greater variability
in the clinician‐administered and parent‐administered
House‐Brackmann scores at baseline compared to 1 and
3 months. Interpretation of the variability in clinician‐
administered and parent‐administered scores is difficult to
assess at 6 months due to the small number of
observations.

Overall, there was good agreement between the
clinician‐administered and parent‐administered House‐
Brackmann scores (ICC: 0.88 (95% CI, 0.86, 0.90))
(Table 2). At baseline, there was poor agreement
between the scales (ICC 0.53 (95% 0.43, 0.64)), however,
this improved at 1 month (ICC: 0.88 (95% CI 0.84,
0.91)), 3 months (ICC: 0.80 (95% CI: 0.71, 0.87)), and
6 months (ICC: 0.73 (95% CI: 0.47, 0.89)). The ICC
between the 2 scales in children aged <12 years using
data from all of the time points was 0.87 (95%: 0.83,
0.91), and 0.89 (95% CI: 0.85, 0.932) in those aged
≥12 years. The subgroup analysis by age showed a
similar pattern of poor agreement at baseline assessment
improving at subsequent follow up visits in both age
groups.

In the post‐hoc analysis, removing children who scored
House‐Brackmann I on the clinician scale (Table 3), the
ICC reduced to 0.73 (95% CI: 0.67, 0.78). A similar ICC
was observed in children aged <12 years (ICC 0.72
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Table 1. Baseline characteristics of children with at least one concurrent measure of clinician-administered and parent-administered House-

Brackmann scale combining participants in the prednisolone and placebo groups.

Total cohort

Child age, y, N Mdn (IQR) 174 10.3 (5.1, 13.1)

Child age, N n (%)

6 mo to <12 y 174 117 (67.2)

12-<18 y 174 57 (32.8)

Child sex, N n (%)

Male 174 86 (49.4)

Female 174 88 (50.6)

Ethnicity, N n (%)

Nonindigenous 174 164 (94.3)

Indigenous 174 10 (5.8)

Median child weight, kg, N Mdn (IQR) 173 40.0 (20.5, 56.3)

Median length of illness, h, N Mdn (IQR) 168 24.0 (11.0, 48.0)

Length of illness, h, N n (%)

0-24 173 77 (44.5)

>24-48 173 71 (41.0)

>48-72 173 25 (14.5)

Side of facial weakness, N n (%)

Left 174 93 (53.4)

Right 174 81 (46.6)

Symptoms on presentation

House-Brackmann, N n (%) 174 154 (88.5)

Nonsevere (II-IV) 174 20 (11.5)

Severe (V and VI)

House-Brackmann score—Clinician, N Mdn IQR 174 3.5 (3.0, 4.0)

House-Brackmann score—Parent, N Mdn IQR 172 4.0 (3.0, 4.0)

Abbreviations: IQR, interquartile range; Mdn, median; N, number with available data; n, number with the given characteristic.

Figure 3. Scatterplot of clinician- versus parent-administered House-Brackmann scores. The size of the circles are proportional to the

frequency that the given combination of scores was observed.
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(95% CI: 0.65, 0.78)) and children aged ≥12 years (ICC:
0.75 (95% CI: 0.63, 0.84)) when observations with a
House‐Brackmann score of I were excluded.

A Bland‐Altman plot (Figure 4) showed a mean
difference between the 2 scores (clinician minus parent)
of −0.07 with 95% limits of agreement of −1.37 to 1.23.
The plot indicates excellent agreement between the
2 scales, with a potential negative bias at the higher
values.

Discussion
In this study, we investigated the agreement between
assessment of facial deficits using a newly developed
parent‐administered House‐Brackmann scale and the
clinician‐administered House‐Brackmann scale. To our
knowledge, this has not been done before. Overall, we
found good agreement between parents and clinicians;
however, agreement was poorer at baseline, improving at
the follow‐up visits. These findings support the use of the
parent‐administered House‐Brackmann scale as an esti-
mation of the progress of a child's facial deficit during
follow up if face‐to‐face follow up is not feasible. The
agreement pattern was similar in children aged <12 years
and ≥12 years.

The stronger agreement between the scales during
follow‐up visits at 1, 3, and 6 months as compared to the
agreement at baseline may be due to greater variability
and more severe disease initially in the disease process. A

Table 2. Agreement between clinician-administered and parent-administered House-Brackmann scores overall and at each follow up visit

Total sample Aged < 12 y Aged ≥ 12 y

N ICC (95% CI) N ICC (95% CI) N ICC (95% CI)

All time points 174 0.88 (0.86, 0.90) 117 0.87 (0.83, 0.91) 57 0.89 (0.85, 0.92)

Baseline 172 0.53 (0.43, 0.64) 117 0.50 (0.36, 0.63) 55 0.60 (0.42, 0.75)

1 mo 172 0.88 (0.84, 0.91) 117 0.87 (0.81, 0.90) 55 0.91 (0.85, 0.95)

3 mo 70 0.80 (0.71, 0.87) 46 0.84 (0.73, 0.91) 24 0.77 (0.58, 0.89)

6 mo 18 0.73 (0.47, 0.89) 11 0.72 (0.38, 0.91) 7 0.69 (0.26, 0.93)

Abbreviations: CI, confidence interval; ICC, intraclass correlation coefficient.

Table 3. Agreement between clinician-administered and parent-administered House-Brackmann scores overall and at each follow up visit

excluding cases where the clinician-reported House-Brackmann score was = 1

Total sample Aged < 12 y Aged ≥ 12 y

N ICC (95% CI) N ICC (95% CI) N ICC (95% CI)

All time pointsa 172 0.73 (0.67, 0.78) 117 0.72 (0.65, 0.78) 55 0.75 (0.63, 0.84)

Baseline 172 0.53 (0.43, 0.64) 117 0.50 (0.36, 0.63) 55 0.60 (0.42, 0.75)

1 mo 79 0.81 (0.72, 0.87) 55 0.78 (0.66, 0.87) 24 0.86 (0.73, 0.94)

3 mo 19 0.46 (0.17, 0.78) 12 0.39 (0.08, 0.83) 7 0.27 (0.01, 0.92)

Abbreviations: CI, confidence interval; ICC, intraclass correlation coefficient.
aICC not estimatable at 6 months due to the small sample size.

Figure 4. Bland-Altman plot comparing clinician-administered

House-Brackmann scores to the parent-administered House-

Brackmann scores for the evaluation of facial nerve paralysis. The

plot displays the difference between the values measured by the

clinician and the parent-administered House-Brackmann scores

against the mean of these values. The mean difference is

represented by the horizontal red line and the 95% limits of

agreement are shown by the dashed lines. The size of the circles

indicates the frequency weights.
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study assessing clinician agreement of 2 facial grading
scales, House‐Brackmann and Sunnybrook scales, also
found lowest agreement at baseline compared to at
follow‐up assessments.18 In both studies, the variability
in the clinician‐reported scores at baseline may also have
been due to this scale being administered in the ED by
clinicians who varied in their seniority and experience in
assessing FNP, whereas subsequent follow‐up visits were
completed by a small number of specialist clinicians who
were more experienced with the assessment of facial nerve
disorders.18 Greater variability in the assessment of facial
function has been reported between senior clinicians
compared to juniors and medical students.19,20 Increasing
familiarity with the scales and greater familiarity with
facial movement deficits by parents may also explain the
improving agreement over time. In our study some of the
follow‐up assessments may have been conducted by a
different caregiver from the one who completed the
baseline assessment.

In our post‐hoc analysis, we found that agreement
dropped to moderate when children who were fully
recovered (clinician rated House‐Brackmann grade of I)
were removed from the analysis, which suggests that
agreement improves in the absence of disease. In a
study by Berg et al21 in adults with FNP who had
House‐Brackmann score II to VI, the authors similarly
reported moderate agreement between the House‐
Brackmann and Sunnybrook scale, measured by
weighted K levels of 0.54 and Spearman correlation
coefficient of 0.76.

Overall, the moderate association between clinician‐
and parent‐reported measures of severity of FNP at
follow up visits in children with active disease supports
the use of parent report when a gross estimate of facial
deficit is needed. For example, since most children fully
recover before 3 months, the parent‐administered
House‐Brackmann scale may be useful as a screening
tool for poor progression toward recovery for families
who lack access to specialty services because of cost,
distance, availability, or other reasons such as COVID‐
19 pandemic related restrictions.4 The strongest agree-
ment was observed when children who were fully
recovered were included in the analysis, which suggests
that parent report may be also be useful and cost‐
effective to track time to complete recovery in research.
Nevertheless, in children experiencing worsening or
persistent deficits or additional symptoms, in person
clinician assessment will be required to provide a full
characterization of facial deficits and rule out possibly
sinister alternative diagnoses.15

Limitations
The main limitation of the current study is, that while
the clinician administered House‐Brackmann scale is
used most frequently, there is no gold standard to
assess the degree of FNP in children. The parent‐

administered House‐Brackmann scale was not a
validated tool and may have simplified the description
of the facial deficits. We did not conduct repeat
assessment by the same clinicians, by an additional
independent observer or by a second parent to assess
intra‐ or interobserver reliability. This shortcoming
may be particularly relevant for the initial clinician
assessment in the ED where junior clinicians may have
graded participants.19,20 We only assessed agreement
between the scales in children with Bell's palsy though
the results are likely applicable to other causes of
FNP. The parent‐administered House‐Brackmann
scale will need to be externally validated to support
its broader use.

Conclusions
Our data suggest that facial deficits rated by parents using
a newly developed modified parent‐administered House‐
Brackmann scale appear consistent with clinician assess-
ment. Overall, there was good agreement between parents
and clinicians in children with FNP, with correlation
lowest at the initial assessment in ED and improving
thereafter. While a thorough assessment of facial deficits
requires clinician review, where such review is not
possible, our data suggest that parent reports can provide
clinically useful information on the progress towards
recovery.
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