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Association of Socioeconomic, Personality, and Mental Health Factors
With Health-Related Quality of Life in Patients With Facial Palsy
Tessa E. Bruins, BSc; Martinus M. van Veen, MD; Tanja Mooibroek-Leeuwerke, PT, MSc;
Paul M. N. Werker, MD, PhD; Dieuwke C. Broekstra, MSc, PhD; Pieter U. Dijkstra, PT, PhD

IMPORTANCE Knowledge of factors associated with health-related quality of life in patients
with facial palsy may aid in better interpreting outcomes of research and treatment.

OBJECTIVE To identify factors associated with health-related quality of life in patients with
facial palsy.

DESIGN, SETTING, AND PARTICIPANTS The inclusion period for participants in this
cross-sectional study at the University Medical Center Groningen, a tertiary referral center for
facial reanimation surgery, was March 1 to June 1, 2019. Patients aged at least 18 years with
facial palsy who had undergone surgery for facial palsy between January 1, 2007, and January
1, 2018, and patients visiting the outpatient clinic of the University of Groningen Department
of Plastic Surgery for their facial palsy between March 1 and June 1, 2019, were also asked to
participate. Of 276 patients invited, 145 gave informed consent. Twenty patients did not
respond after consent, 3 patients withdrew from the study, and 1 patient was wrongly
included.

MAIN OUTCOMES AND MEASURES Health-related quality of life was measured using the Facial
Clinimetric Evaluation Scale and the Facial Disability Index (physical score and social score).
Facial function was assessed with the Sunnybrook Facial Grading System. Other variables
were investigated using validated questionnaires, including the Duke University Religion
Index, Ten-Item Personality Inventory, and Hospital Anxiety and Depression Scale.
Multivariable linear regression analyses with stepwise backward selection were performed to
identify associations with health-related quality of life. Because 44 Sunnybrook composite
scores were missing, a sensitivity analysis was performed that excluded the Sunnybrook
composite scores from the multivariable analysis.

RESULTS In total, 121 patients with facial palsy were included; their median age was 62 years
(interquartile range, 48-71 years), and 63 (52%) were women. Sunnybrook composite score
(β = 0.4; 95% CI, 0.2-0.5), extraversion (β = 2.6; 95% CI, 0.4-4.8), and anxiety (β = −2.4;
95% CI, −4.1 to −0.8) were associated with the Facial Clinimetric Evaluation Scale total score
(R2 = 0.380; 95% CI, 0.212-0.548). The Sunnybrook composite score was associated with
the Facial Disability Index physical score (β = 0.2; 95% CI, 0.0-0.4) (R2 = 0.084; 95% CI,
−0.037 to 0.205). Bilateral facial palsy (β = −21.2; 95% CI, −32.3 to −10.1), extraversion
(β = 2.7; 95% CI, 1.3-4.1), conscientiousness (β = 2.7; 95% CI, 0.2-5.2), emotional stability
(β = 3.3; 95% CI, 1.7-4.8), and depression (β = −1.3; 95% CI, −2.5 to −0.1) were associated with
the Facial Disability Index social score (R2 = 0.400; 95% CI, 0.262-0.538). In the sensitivity
analysis, the Sunnybrook composite score was associated with age (Spearman ρ = −0.252).

CONCLUSIONS AND RELEVANCE Bilateral facial palsy, age, severity of facial palsy, mental
distress, and personality traits should be taken into account in future research and treatment
of patients with facial palsy.

JAMA Otolaryngol Head Neck Surg. doi:10.1001/jamaoto.2019.4559
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F acial palsy alters the movement of mimic muscles and
impedes expression of emotion (eg, smiling and being
surprised).1 Eating and speaking may also be impeded

because of facial palsy.2 Facial function can be assessed
using facial grading systems, such as the Sunnybrook Facial
Grading System (hereafter referred to as the Sunnybrook
composite score).3 However, facial function alone does not
represent all of the consequences of facial palsy on a
patient’s health-related quality of life (HRQOL). In addition
to its physical repercussions, facial palsy alters mental and
social well-being.2,4,5 Validated instruments assessing
HRQOL in patients with facial palsy include the Facial Clini-
metric Evaluation (FaCE) Scale6 and the Facial Disability
Index (FDI).7 Most patients with facial palsy and poor facial
function experience lower HRQOL,2,4 although that associa-
tion was not observed in studies8-10 examining facial palsy
after acoustic neuroma surgery. This outcome suggests that
some factors associated with HRQOL may be related to the
cause of facial palsy. A study11 examining the role of religi-
osity in the quality of life of patients with facial palsy found
that religious attendance was associated with HRQOL.
Regarding mental well-being, depression and anxiety rates
were found to be statistically significantly higher in patients
with facial palsy than in control groups.5,12,13 Although anxi-
ety has been associated with total HRQOL scores in patients
with facial palsy, depression has not.2 In the literature,2,4

several factors explain 26% to 43% of the variance of
HRQOL scores in patients with facial palsy, including sex,
duration of facial palsy, facial function, anxiety, and oral
commissure movement with smiling.2,14,15

It is unknown whether socioeconomic and personality
factors alter HRQOL in patients with facial palsy, although
such associations have been observed in patients with heart
conditions.16,17 Those factors include marital status, educa-
tional level, occupational status, monthly income, and per-
sonality. Identifying factors associated with quality of life in
patients with facial palsy may facilitate interpretation of
outcomes of treatment in individual patients and outcomes
of research in patients with facial palsy. Therefore, this
study aimed to identify factors associated with HRQOL in
patients with facial palsy, focusing on socioeconomic and
personality factors. We hypothesized that socioeconomic
and personality factors would be associated with HRQOL in
patients with facial palsy. Furthermore, we expected to find
associations with HRQOL that have been reported in the lit-
erature, such as severity of facial palsy and mental well-
being.

Methods
Formal medical ethics review of this study was waived by
the Institutional Review Board of the University Medical
Center Groningen (UMCG), Groningen, the Netherlands,
because it did not fall within the scope of the Medical
Research Involving Human Subjects Act. Before participat-
ing in the study, written informed consent was obtained
from all patients.

Data Collection
This cross-sectional study was conducted at the UMCG
Department of Plastic Surgery, a tertiary referral center for
facial reanimation surgery. Patients who had undergone
surgery for facial palsy between January 1, 2007, and Janu-
ary 1, 2018, were eligible and received an invitation letter for
participation. Because the inclusion period for participants
was March 1 to June 1, 2019, patients visiting the outpatient
clinic of the University of Groningen’s Department of Plastic
Surgery for facial palsy in the same period were also asked
to participate. Patients younger than 18 years were excluded
because the HRQOL questionnaires used are only validated
for adults. Participants were asked to provide medical pho-
tographs, have a video taken of the movement of their face,
and complete questionnaires. When patients were not able
to visit the UMCG, they completed questionnaires at home,
and no photographs or videos were obtained.

The HRQOL was assessed using the Dutch versions of
the FaCE Scale and the FDI. The FaCE Scale includes 15
questions with 5-point Likert-type responses (with 1 being
the worst facial function and 5 being the best facial
function).6 The FaCE Scale total score ranges from 0 (worst)
to 100 (best). The FDI consists of 2 scales (FDI physical
score and FDI social score), with each including 5 questions
with 5-point Likert-type responses.7 Both scales range from
0 (worst) to 100 (best). The FDI has been translated accord-
ing to a forward-backward method by 2 independent trans-
lators and validated for the Dutch population (B. ten Hoope,
MD, and N. Talukder, BSc, unpublished data, 2019).

Five personality traits were assessed using the Dutch
version of the Ten-Item Personality Inventory (TIPI).18 In
this questionnaire, the participant judges in 10 pairs of traits
to what extent each pair is applicable to his or her own per-
sonality by scoring the pairs from 1 (disagree strongly) to 7
(agree strongly). A score ranging from 1 to 7 is then calcu-
lated for extraversion, agreeableness, conscientiousness,
emotional stability, and openness to experiences, with
higher scores indicating the stronger presence of a personal-
ity trait.

The Dutch version of the Duke University Religion Index
(DUREL) was used to measure the degree of religiosity.19 The

Key Points
Question What is the association of socioeconomic, personality,
and mental health factors with health-related quality of life in
patients with facial palsy?

Findings This cross-sectional study found that health-related
quality of life among 121 patients with facial palsy at a tertiary
referral center for facial reanimation surgery appeared to be
associated with age, bilateral facial palsy, severity of facial palsy,
mental distress, and the personality traits of extraversion,
conscientiousness, and emotional stability.

Meaning It is important to assess socioeconomic, personality, and
mental health factors when investigating health-related quality of
life before and after facial palsy intervention to better interpret the
results and evaluate treatment.
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questionnaire includes 5 questions assessing the following 3
aspects of religiosity: organizational religious activity (1 ques-
tion), nonorganizational religious activity (1 question), and in-
trinsic religiosity (3 questions). Higher scores indicate that a
person is more religious.

Anxiety and depression were assessed using the Dutch ver-
sion of the Hospital Anxiety and Depression Scale (HADS).20

The HADS evaluates psychological distress with 14 questions
divided into an anxiety scale and a depression scale. Each scale
ranges from 0 to 21, with scores of 7 or lower indicating no anxi-
ety or depression, 8 to 10 indicating moderate anxiety or
depression, and 11 or higher indicating severe anxiety
or depression.

With the Sunnybrook composite score, standardized pho-
tographs and videos were used to grade facial function.3 This
scoring system has 3 components, including resting symme-
try, voluntary movement, and synkinesis. The scores of the
3 components are converted into a total composite score, which
ranges from 0 (complete paralysis) to 100 (normal function).

Statistical Analysis
The number of patients needed in our study was based on the
following rule for multiple linear regression: for every vari-
able appearing to be statistically significant in univariate analy-
sis, 10 to 15 persons should be included in the study. We
planned to explore 11 variables; therefore, a maximum of 110
to 165 persons was needed.

All statistical analyses were performed using SPSS Statis-
tics for Windows, version 23.0 (IBM Corp). All statistical tests
were 2 sided, and α = .05 was considered statistically
significant.

Simple linear regression analyses were performed
between the potential factors and the outcomes of the FaCE
Scale total score, FDI physical score, and FDI social score
separately. For categorical variables, dummy variables were
constructed. All factors univariately associated with the
outcome variable at P < .20 were entered into multiple lin-
ear regression analyses. For each outcome variable, a sepa-
rate analysis was performed with a manual backward selec-
tion process until all P values were less than or equal to .05.
The R2 values were calculated as a measure of model fit (ex-
plained variance). We calculated 95% CIs around the R2 val-
ues by bootstrapping.

We expected that some participants would not be will-
ing or able to visit the UMCG (owing to distance from the
institution); therefore, a recent Sunnybrook composite
score could not be obtained. Because 44 Sunnybrook com-
posite scores were missing, a sensitivity analysis was thus
performed that excluded these scores from the multivari-
able analysis if the Sunnybrook composite scores were asso-
ciated with the outcome measured in simple linear regres-
sion analyses. This consisted of one analysis that included
the Sunnybrook composite score and another analysis of the
total population that excluded this score. The differences
between the analyses were then compared. In all multiple
linear regression analyses, assumptions were checked and
fulfilled. If the results needed clarification, post hoc analy-
ses were conducted.

Results

In total, 276 patients with facial palsy were identified and in-
vited for participation (Figure). Written informed consent was
provided by 145 patients. Twenty patients did not respond af-
ter consent, 3 patients withdrew from the study, and 1 patient
was wrongly included, leaving 121 patients (44%) to be in-
cluded in this study. Their median age was 62 years (inter-
quartile range, 48-71 years), and 63 (52%) were women (Table 1).
Seventy-seven patients visited the UMCG, and the remaining
44 patients completed questionnaires at home. All patients had
undergone surgery for their facial palsy. The most common
cause was benign acoustic neuroma (31 [26%]), followed by Bell
palsy (11 [9%]), benign parotid tumor (10 [8%]), trauma of soft
tissue and temporal bone fracture (10 [8%]), and congenital
(10 [8%]) (eTable 1 in the Supplement).

Overall results showed that the Sunnybrook composite
score (β = 0.4; 95% CI, 0.2-0.5), extraversion (β = 2.6; 95% CI,
0.4-4.8), and anxiety (β = −2.4; 95% CI, −4.1 to −0.8) were as-
sociated with the FaCE Scale total score (R2 = 0.380; 95% CI,
0.212-0.548). The Sunnybrook composite score was associ-
ated with the FDI physical score (β = 0.2; 95% CI, 0.0-0.4)
(R2 = 0.084; 95% CI, −0.037 to 0.205). Bilateral facial palsy
(β = −21.2; 95% CI, −32.3 to −10.1), extraversion (β = 2.7; 95%
CI, 1.3-4.1), conscientiousness (β = 2.7; 95% CI, 0.2-5.2), emo-
tional stability (β = 3.3; 95% CI, 1.7-4.8), and depression
(β = −1.3; 95% CI, −2.5 to −0.1) were associated with the FDI
social score (R2 = 0.400; 95% CI, 0.262-0.538).

Specifically, simple linear regression analyses identified
11 factors associated with the FaCE Scale total score, includ-
ing sex, age, nonorganizational religious activity, occupa-
tional status, duration of facial palsy, bilateral facial palsy, Sun-
nybrook composite score, extraversion, emotional stability,
openness to experiences, and anxiety (eTable 2 in the Supple-
ment). In multiple linear regression analyses with stepwise
backward selection, the Sunnybrook composite score and ex-
traversion were positively associated with the FaCE Scale total
score, and anxiety was negatively associated with the FaCE

Figure. Flowchart of Patient Inclusion

276 Patients identified and 
invited for participation

131 Did not respond

145 Informed consent

24 Excluded
20 No response after consent
3 Withdrew from study
1 Wrongly included

121 Patients participated in study
77
44

Visited our institution
Questionnaires at home

All patients had undergone surgery for their facial palsy.
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Scale total score (with positively and negatively indicating the
direction of β of the variable) (Table 2). The model fit (R2) was
0.380 (95% CI, 0.212-0.548), meaning that these 3 factors com-
bined explained 38% of the variance of the FaCE Scale total
score. After removing the Sunnybrook composite score from
the analysis, age, bilateral facial palsy, and anxiety were nega-
tively associated with the FaCE Scale total score, and extra-
version was positively associated with the FaCE Scale total
score (R2 = 0.205; 95% CI, 0.076-0.334) (Table 2).

Simple linear regression analyses identified 8 factors as-
sociated with the FDI physical score, including age, marital sta-
tus, organizational religious activity, educational level, occu-
pational status, cause, Sunnybrook composite score, and
emotional stability (eTable 3 in the Supplement). In multiple
linear regression analyses, the Sunnybrook composite score
was positively associated with the FDI physical score
(R2 = 0.084; 95% CI, −0.037 to 0.205) (Table 3). After remov-
ing the Sunnybrook composite score from the analysis, age was
negatively associated with the FDI physical score (R2 = 0.040;
95% CI, −0.031 to 0.111), explaining 8% of the variance in the
FDI physical score (Table 3).

Simple linear regression analyses identified 9 factors as-
sociated with the FDI social score, including marital status, bi-
lateral facial palsy, cause, extraversion, conscientiousness,
emotional stability, openness to experiences, anxiety, and de-
pression (eTable 4 in the Supplement). In multiple linear re-
gression analyses, bilateral facial palsy and depression were
negatively associated with the FDI social score, and extraver-
sion, conscientiousness, and emotional stability were posi-
tively associated with the FDI social score (R2 = 0.400; 95%
CI, 0.262-0.538), explaining 40% of the variance in the FDI so-
cial score (Table 4).

Two post hoc analyses were conducted. In the first
analysis, we examined the association between age and the
Sunnybrook composite score because age appeared to be
associated with the FaCE Scale total score and with the FDI
physical score after the Sunnybrook composite score was
excluded from the analyses (Spearman ρ = −0.252; P = .03).
In the second analysis, an independent t test was used to
test the difference in the means of FaCE Scale total scores of

Table 1. Patient Characteristics

Variable No. (%) or Median (IQR)a

General

Sex

Female 63 (52)

Age, y 62 (48-71)

Marital status (n = 120)

No relationship 30 (25)

Inhabitants residing per municipality 55 939 (33 634-127 492)

DUREL subscale 1 (n = 120)

Organizational religious activity never 87 (72)

DUREL subscale 2

Nonorganizational religious activity never 76 (63)

DUREL subscale 3 (n = 118) 5.0 (3.0-11.0)

Intrinsic religiosity, 3-15 scale

Socioeconomic Status

Educational level (n = 120)

Lower 79 (65)

Occupational status (n = 119)

Working 67 (55)

Net income per month (n = 111)

Low, <€1400 (<US $1562) 37 (31)

Middle, €1400-€2400 (US $1562-$2678) 41 (34)

High, >€2400 (>US $2678) 33 (27)

Facial Palsy Related

Duration of facial palsy, y 12 (7-27)

Laterality of facial palsy

Left 57 (47)

Right 59 (49)

Bilateral 5 (4)

Cause

Benign tumor 44 (36)

Infection 22 (18

Trauma 18 (15)

Head and neck cancer 13 (11)

Congenital 10 (8)

Other 14 (12)

Sunnybrook composite score, 0-100 scale
(n = 77)

30 (25-42)

Personality

Ten-Item Personality Inventory, 1-7 scale
(n = 117)

Extraversion 4.5 (3.0-6.0)

Agreeableness 4.0 (3.5-4.5)

Conscientiousness 6.5 (5.5-7.0)

Emotional stability 5.5 (4.0-6.5)

Openness to experiences 5.0 (4.5-6.5)

Mental

HADS anxiety, 0-21 scale (n = 120)

No anxiety, ≤7 points 45 (37)

Moderate anxiety, 8-10 points 55 (45)

Severe anxiety, ≥11 points 20 (17)

(continued)

Table 1. Patient Characteristics (continued)

Variable No. (%) or Median (IQR)a

HADS depression, 0-21 scale (n = 117)

No depression, ≤7 points 11 (9)

Moderate depression, 8-10 points 71 (59)

Severe depression, ≥11 points 35 (29)

Health-Related Quality of Life, 0-100 Scale

FaCE Scale total score (n = 111) 52 (5.0-93.3)

FDI physical score (n = 109) 70 (63-80)

FDI social score (n = 111) 76 (64-84)

Abbreviations: DUREL, Duke University Religion Index; FaCE, Facial Clinimetric
Evaluation; FDI, Facial Disability Index; HADS, Hospital Anxiety and Depression
Scale; IQR, interquartile range; Sunnybrook, Sunnybrook Facial Grading System.
a Percentages are based on the total number of included patients (n = 121)

unless otherwise indicated.
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71 patients who visited the UMCG (mean [SD], 54.7 [16.4])
and 40 patients who did not visit the UMCG (mean [SD],
46.1 [18.5]). Ten patients (6 who visited the UMCG and 4
who did not visit the UMCG) had a missing FaCE Scale total
score. The difference in means was 8.6 (95% CI, 1.9-15.3;
P = .01).

Discussion
The Sunnybrook composite score, extraversion, and anxiety
appeared to be associated with the FaCE Scale total score. Re-
moving the Sunnybrook composite score from the analysis re-
sulted in associations with age and bilateral facial palsy. The
Sunnybrook composite score was the only variable associ-
ated with the FDI physical score. When removing the Sunny-
brook composite score from the multivariable analysis, age be-
came the only factor associated with the FDI physical score.
In the final multivariable analysis, bilateral facial palsy, extra-
version, conscientiousness, emotional stability, and depres-
sion were associated with the FDI social score.

Findings in Relation to the Literature
A systematic review21 examining the association between
personality characteristics and HRQOL in persons with dif-
ferent health states (eg, Parkinson disease, total hip replace-
ment, and breast cancer) showed that traits characterized
by positive affectivity, such as extraversion and agreeable-
ness, were associated with higher HRQOL, whereas traits
characterized by a negative affectivity, such as neuroticism,
were associated with lower HRQOL. These outcomes sup-
port the findings in our study that extraversion was associ-
ated with a higher FaCE Scale total score and that extraver-
sion, conscientiousness, and emotional stability were
associated with a higher FDI social score. Personality traits
were not associated with the FDI physical score, suggesting
that personality does not alter a patient’s perception of his
or her facial function, but it does alter the social conse-
quences of facial palsy. Previous research suggests that the
association between personality traits and well-being is a
result of more effective coping strategies in people with per-
sonality traits characterized by positive affectivity.22

Another study2 examining factors that predict HRQOL
in patients with facial palsy found an association between
high anxiety levels and low HRQOL, similar to the results of
the present study. Anxiety seemed to alter overall HRQOL
and not specifically physical function or social function.
Although depression has been associated with facial palsy,
no association between depression and HRQOL in patients
with facial palsy has been described in the literature.2,5,13

In the present study, greater depression was associated with
lower FDI social scores. An explanation for these different
findings may be the duration of facial palsy. Patients mani-
festing facial palsy for a longer period may have become
adjusted to their condition and thus report fewer depressive
symptoms. Patients included in this study were in that long-
standing facial palsy category, with a median duration of
facial palsy of 12 years (interquartile range, 7-27 years)
(Table 1).

Table 2. Multiple Linear Regression Analysis of the Facial Clinimetric Evaluation Scale Total Score

Variable

Including Sunnybrook Composite
Score (n = 70)a

Excluding Sunnybrook Composite Score
(n = 108)b

β (95% CI) P Value β (95% CI) P Value

Intercept 50.2 (31.2 to 69.2) >.001 74.7 (52.5 to 96.9) >.001

Age NA NA −0.2 (−0.4 to 0.0) .02

Laterality of facial palsyc NA NA −19.0 (−33.8 to −4.2) .01

Ten-Item Personality Inventory

Extraversion 2.6 (0.4 to 4.8) .02 1.9 (0.3 to 3.8) .047

Anxiety −2.4 (−4.1 to −0.8) .005 −2.1 (−3.7 to −0.5) .009

Sunnybrook composite score 0.4 (0.2 to 0.5) >.001 NA NA

Abbreviations: NA, not applicable.
a R2 = 0.380; 95% CI, 0.212 to 0.548.
b R2 = 0.205; 95% CI, 0.076 to 0.334.
c Unilateral is 0 and bilateral is 1.

Table 3. Multiple Linear Regression Analysis of the Facial Disability Index Physical Score

Variable

Including Sunnybrook Composite Score
(n = 69)a

Excluding Sunnybrook Composite Score
(n = 109)b

β (95% CI) P Value β (95% CI) P Value
Intercept 64.2 (57.3 to 71.0) >.001 80.1 (69.6 to 90.6) >.001

Age NA NA −0.2 −(0.4 to 0.0) .04

Sunnybrook composite score 0.2 (0.0 to 0.4) .02 NA NA

Abbreviations: NA, not applicable.
a R2 = 0.084; 95% CI, −0.037 to

0.205.
b R2 = 0.040; 95% CI, −0.031 to 0.111.

Table 4. Multiple Linear Regression Analysis of the Facial Disability Index
Social Score Among 103 Patientsa

Variable β (95% CI) P Value
Intercept 42.2 (21.1 to 63.3) >.001

Laterality of facial palsyb −21.2 (−32.3 to −10.1) <.001

Ten-Item Personality Inventory

Extraversion 2.7 (1.3 to 4.1) .001

Conscientiousness 2.7 (0.2 to 5.2) .03

Emotional stability 3.3 (1.7 to 4.8) <.001

Depression −1.3 (−2.5 to −0.1) .03

a R2 = 0.400; 95% CI, 0.262 to 0.538.
b Unilateral is 0 and bilateral is 1.
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The Sunnybrook composite score was associated with
the FDI physical score. In univariate analysis, R2 was 0.24;
after removing the Sunnybrook composite score from the
multivariable analysis, R2 decreased from 0.380 to 0.205.
Because the Sunnybrook composite score and the FDI
physical score both measure facial function of the affected
side but from a different point of view (clinician vs patient),
this association was expected. The Sunnybrook composite
score was not associated with the FDI social score, suggest-
ing that distortion of the face as objectively graded by a cli-
nician is less important than personality traits and unilateral
or bilateral facial palsy when it comes to social function. As
stated earlier, 26% to 43% of the variance of HRQOL scores
in patients w ith fac ial palsy was explained in the
literature.2,14,15 In our study, 38% of the variance of the
FaCE Scale total score was explained, and 40% of the FDI
social score was explained (Table 4), which is within the
range found in previous studies.2,14,15 Only 8% of the FDI
physical score could be explained in the present study
(Table 3), suggesting a large discrepancy between facial
function graded by a clinician and facial function assessed
by the patient.

In the literature,4,23 age has been associated with the FaCE
Scale total score, FaCE subdomain scores, and both FDI physi-
cal score and FDI social score. In these previous studies, age
and facial function appear together as HRQOL score predic-
tors. In this study, age was associated with the FaCE Scale total
score and with lower FDI physical scores after excluding the
Sunnybrook composite score from the multivariable analy-
sis. This finding can be explained by the results of our post hoc
analysis, which showed a statistically significant negative as-
sociation between age and the Sunnybrook composite score.
If it is assumed that older people do not have worse facial func-
tion, the association found in the present study could be the
result of sample variation. Another explanation might be that
older individuals have less elastic skin, which causes asym-
metry at rest to be more pronounced. Hypothetically, out-
comes regarding recovery from facial palsy may be worse in
older age groups than in younger age groups (eg, after Bell palsy
or nerve reinnervating surgery). In the multivariable analy-
sis, post hoc analysis showed that study sample age in our study
was associated with the Sunnybrook composite score.

We found that bilateral facial palsy was associated with the
FDI social score, which can be explained by the greater social
disability experienced by patients with bilateral facial palsy due
to their inability to express emotion by means of facial
movement.24 Although only 5 patients in the present study had
bilateral facial palsy, a statistically significant association was
found between bilateral facial palsy and the FDI social score
(Table 4).

Clinical Relevance
This study provides insight into factors that are important when
measuring HRQOL in patients with facial palsy, including age,
bilateral facial palsy, severity of facial palsy, mental distress,
and the personality traits of extraversion, conscientiousness,
and emotional stability. Observational studies in facial palsy
research are the norm, and these factors should be taken into

account. Furthermore, it may be beneficial for patients when
the clinician considers these factors in discussing facial palsy
treatment because mental distress and personality traits are
often overlooked.

Strengths and Limitations
A strength of this study is that patients were assessed with vali-
dated instruments. Furthermore, measuring HRQOL with 2 in-
struments (the FDI physical score and the FDI social score) en-
abled us to examine the association of factors not only with
overall HRQOL but also with physical function and social func-
tion separately.

This study has limitations. When interpreting the results,
one must keep in mind that this study calculates the HRQOL
of a population. Population-based HRQOL is suitable for guid-
ing clinical work but might not be a correct reflection of the
needs of individual patients. Furthermore, the causes of fa-
cial palsy varied among the patients participating in this study.
There were few patients with Bell palsy in the sample and more
patients with acoustic neuroma, which is consistent with the
UMCG Department of Plastic Surgery being a tertiary referral
center that mainly performs facial reanimation surgery. Dif-
ferent causes of facial palsy could be associated with a dis-
crepancy in the measured severity of facial palsy and in pa-
tients’ perceived HRQOL. The findings of a study25 comparing
self-reported disability between patients with Bell palsy and
those with acoustic neuroma suggest that perceived disabil-
ity mainly depends on patients’ expectations and perceived
control regarding the course of their condition. Patients with
Bell palsy or other nonsurgical causes of facial palsy are acutely
confronted with facial dysfunction, whereas patients with sur-
gical causes of facial palsy have had the time to learn about
this condition and make an informed decision regarding sur-
gery based on the risks. Performing the present study at a plas-
tic surgery outpatient clinic over a time span of more than
10 years implies that almost all patients included in this study
had surgery for their facial palsy and are no longer in the acute
phase of this condition. Therefore, the results of this study can-
not be generalized to all patients with facial palsy, and inter-
pretation of the findings may be particularly challenging for
patients with less severe or short-term facial dysfunction.

Another limitation of this study is that many patients did
not visit the UMCG and instead completed questionnaires at
home. Post hoc analysis showed a statistically significantly
lower FaCE Scale total score among patients who did not visit
the UMCG compared with patients who did, indicating selec-
tion bias. Patients who completed questionnaires at home pos-
sibly found visiting the hospital too difficult, too far away, or
the last appointment too long ago.

Conclusions
Age, bilateral facial palsy, severity of facial palsy, mental dis-
tress, and personality traits are associated with HRQOL in pa-
tients with long-standing facial palsy. It is important to take
these and other factors identified in this study into account in
future research and treatment of patients with facial palsy.
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