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Abstract
Introduction: Bell's palsy causes unilateral facial weakness due to seventh cranial nerve damage, affecting motor
function and impairing basic movements such as smiling, closing the eyes, and lip movement. This condition reduces
the quality of life, making facial muscle strengthening essential for improving function and rehabilitation outcomes.
Methods: This cross-sectional study assessed facial muscle strength using Manual Muscle Testing (MMT) and facial
function using the House-Brackmann (HB) scale. Data were collected retrospectively from medical records (2017-2024)
and analyzed from June to August 2024. Of 219 cases of facial paralysis, 125 met the inclusion criteria. Participants
were Bell's palsy patients referred for physiotherapy at RS Katolik St. Vincentius a Paulo.
Results: Facial muscle strength scores ranged from 0 to 1.8, with weakness observed in the frontalis, corrugator
supercilii, and orbicularis oris muscles. Spearman’s correlation analysis revealed a significant relationship between
facial muscle strength and function, with HB scores indicating moderate to severe dysfunction (p = 0.000).
Conclusion: Facial muscle strength is significantly associated with functional ability in Bell’s palsy patients. Gradual
strengthening exercises should be included in rehabilitation programs. Further research with larger samples is needed
to explore additional influencing factors.
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Introduction

Bell's palsy is a unilateral paralysis of the facial nerve (cranial nerve VII) with an unknown cause. It occurs due
to swelling and compression of the nerve at the stylomastoid foramen, leading to nerve obstruction and damage.* Bell's
palsy is classified as a type of peripheral paralysis that is non-suppurative, non-neoplastic, and non-primary
degenerative.

Bell's palsy can also result from swelling of the facial nerve (distal facial canal). Several studies suggest that
HSYV infection is one of the causes of Bell's palsy.? This condition is characterized by sudden weakness or paralysis on
one side of the face due to damage to the seventh cranial nerve, impairing the motor function of facial muscles. As a
result, patients experience difficulty performing simple movements such as moving their lips, closing their eyes, and
smiling.3

Bell's palsy can affect individuals of all ages and genders, with an annual incidence ranging from 11.5 to 53.3
per 100,000 people worldwide.* The prevalence of Bell's palsy in Indonesia is relatively high, although the exact number
remains uncertain. It has been reported that 19.55% of all neurological disorders in Indonesia occur most frequently in
individuals aged 20 to 50 years, with incidence rates increasing in those over 60 years old. Data from four hospitals in
Indonesia indicate that idiopathic cases account for 19.55% of occurrences, with the highest frequency in individuals
aged 21-30 years.>® Although the male-to-female ratio is similar, females aged 10—19 years are more susceptible to
infection than males.”

According to the World Health Organization’s 2001 International Classification of Functioning, Disability, and
Health (ICF), Bell’s palsy leads to a decline in facial muscle strength, resulting in facial dysfunction. Patients may
experience difficulties chewing on one side, closing their eyes, drinking, smiling, and whistling.® The facial asymmetry
caused by weakened facial muscles contributes to social challenges and reduced self-confidence.®,'® Consequently,
this condition can significantly impact Bell's palsy patients’ quality of life and social interactions.

Addressing facial muscle weakness is a key priority in the rehabilitation of Bell’s palsy patients. Facial muscle
weakness affects multiple functional aspects, including facial symmetry, movement coordination, reflex control, facial
motor skills, emotional expression, and verbal and nonverbal communication participation. These functions are highly
dependent on facial muscle strength.*! Therefore, facial muscle strength and functional facial ability are closely related
in Bell’'s palsy patients.

Despite this, there remains a gap in understanding the relationship between facial muscle strength and various
aspects of facial function, such as emotional expression, speech, chewing ability, and eye closure. Most studies have
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focused on the effectiveness of rehabilitation therapies or comparisons between intervention methods, while quantitative
research on the correlation between muscle strength and facial function recovery remains limited.

This study aims to fill this gap by analyzing the relationship between facial muscle strength and facial function
in Bell's palsy patients. Understanding this relationship is essential for determining appropriate therapeutic strategies.
Thus, this research explores the association between facial muscle strength and functional facial ability in individuals
with Bell’s palsy.

Methods

This study employs a cross-sectional research design, measuring variables at a single point in time without
intervention. This approach allows for a rapid and efficient assessment of variable relationships, optimizes resource
utilization, and provides prevalence data without requiring long-term follow-up. The study received ethical approval from
the Research Ethics Committee (KEPK) of STIKES Katolik St. Vincentius a Paulo Surabaya under approval number
001/Stikes Vine/KEPK/V/2024. Retrospective data collection was conducted using medical records from 2017 to 2024,
with data recruitment and collection from June to August 2024. A total of 219 cases of facial paralysis were identified.
However, 69 patients met the exclusion criteria, leaving 150 eligible respondents. Among these, 25 respondents
dropped out, resulting in 125 respondents included in the final analysis. Data from medical records included gender,
age, occupation, onset, work and daily activities, facial muscle strength, and facial function.

The study population was individuals diagnosed with Bell's palsy at RS Katolik St. Vincentius, a Paulo Surabaya.
Inclusion criteria included individuals with a confirmed diagnosis of Bell's palsy and those referred for physiotherapy
treatment. Exclusion criteria included incomplete medical records. The inclusion criteria ensured that participants had a
definitive diagnosis of Bell’s palsy and were undergoing physiotherapy, making the collected data relevant to the study
objectives. The exclusion criteria were applied to prevent bias due to incomplete data, which could hinder the analysis
of the relationship between facial muscle strength and functional ability. The study was conducted following established
protocols at the research site.

Facial muscle strength was assessed using Manual Muscle Testing (MMT), while facial function was evaluated
using the House-Brackmann (HB) grading system. The facial muscles assessed included the frontalis, corrugator
supercilii, orbicularis oculi, zygomaticus major, orbicularis oris, nasalis, buccinator, and risorius. Muscle strength was
rated on a 0-5 scale, where 0 indicated complete paralysis, 1 represented weak muscle contraction, 3 showed moderate
muscle contraction, and 5 reflected normal muscle contraction. Facial function was categorized using the House-
Brackmann grading system, ranging from 1 to 6, with 1 indicating normal function, 2 representing mild dysfunction, 3 for
moderate dysfunction, 4 for moderate-severe dysfunction, 5 for severe dysfunction, and 6 indicating total paralysis. The
HB assessment was conducted through observation and interpretation by research assistants who had undergone
perception alignment training to ensure consistent evaluation.

Data analysis began with a normality test using the Kolmogorov-Smirnov test, as the sample size exceeded 50
respondents. If p > 0.05, the data were considered normally distributed. Spearman's correlation test was applied to
examine the correlation between facial muscle strength and facial function. A p-value < 0.05 indicated a significant
relationship between the variables. Additionally, the correlation coefficient (r) was used to determine the strength and
direction of the relationship.*?

Results

The selection of study participants followed predefined inclusion and exclusion criteria. Individuals diagnosed
with Bell’s palsy were included, while those with incomplete data were excluded. The recruitment process began with
an initial sample of 150 respondents. After applying the exclusion criteria, 69 participants were removed due to
incomplete data. Additionally, 25 participants dropped out due to incomplete evaluations. As a result, the final number
of respondents included in the study was 125. The detailed selection process is illustrated in Figure 1—flowchart of
Participant Selection.

‘4 3\
Population (n=219)
| 7
‘& 3\
In accordance with the inclusion and exclusion criteria

Total Respondents (n=150)

Dropout (n = 25) — Incomplete evaluation

Final Respondents (n = 125)

Figure 1. Flowchart of Participant Selection
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The sample size was relatively large compared to standard research requirements, with a large effect size (d =
1.71). All subjects underwent facial functional assessment using the House-Brackmann (HB) grading system and facial
muscle strength evaluation using Manual Muscle Testing (MMT). The assessed facial muscles included the frontalis,
corrugator supercilii, orbicularis oculi, zygomaticus major, orbicularis oris, nasalis, buccinator, and risorius.

The characteristics of the respondents are presented in Table 1. The mean age of the respondents was 42.6
years (£15.07), with the majority being female (56.8%). The average HB score was 4.32 (+0.884), indicating moderate
to severe facial dysfunction. The range of facial muscle strength was between 0 and 1.8, suggesting severe muscle
weakness.

Table 1. Characteristics of Respondents

Category Mean + SD
Age (years) 42.6 £ 15.07
Gender

Male 54 (43.2%)
Female 71 (56.8%)
Comorbidities

Hypertension 29 (23%)
High cholesterol 11 (8%)
Diabetes mellitus 19 (15%)
Others 11%

No comorbidities 75 (43%)
Facial Function (HB) 4.32 £ 0.884
Facial Muscle Strength (MMT)

Frontalis 1.376 + 1.452
Corrugator supercilii 1.568 + 1.405
Orbicularis oculi 1.840 + 1.433
Zygomaticus major 1.040 + 1.247
Orbicularis oris 1.128 + 1.225
Nasalis 0.864 +£1.166
Buccinator 1.208 + 1.138
Risorius 0.888 +1.072

Table 1 shows that most respondents were female (56.8%), averaging 42 years. The mean HB score of 4
indicates moderate to severe facial dysfunction, while the muscle strength scores ranging from 0 to 1.8 suggest severe
facial muscle weakness. The Spearman correlation analysis results in Table 2 indicate that all variables had a p-value
< 0.05, confirming a significant relationship between facial muscle strength and facial function.

Table 2. Correlation Between Variables

Variables p-value Correlation Coefficient (r)
Facial Function & MMT Frontalis 0.000 -0.664
Facial Function & MMT Corrugator Supercilii ~ 0.000 -0.681
Facial Function & MMT Orbicularis Oculi 0.000 -0.636
Facial Function & MMT Zygomaticus Major 0.000 -0.668
Facial Function & MMT Orbicularis Oris 0.000 -0.703
Facial Function & MMT Nasalis 0.000 -0.577
Facial Function & MMT Buccinator 0.000 -0.654
Facial Function & MMT Risorius 0.000 -0.604

Based on the data, there is a significant correlation between facial muscle strength and facial function. The
correlation coefficients (r) indicate a strong relationship between the two variables. Additionally, the negative correlation
suggests that as facial muscle strength increases, facial function (HB score) improves. A lower HB score indicates better
facial function, meaning stronger facial muscles are associated with better functional outcomes.

Discussion
Subject Characteristics

The subject characteristics influencing Bell’s palsy include a history of comorbid conditions. In this study, 19
subjects (15%) had diabetes mellitus. Individuals with diabetes mellitus are more susceptible to Bell’'s palsy due to
mononeuropathy.'® Other comorbid conditions among the subjects included hypertension in 29 subjects (23%), high
cholesterol in 11 subjects (8%), and other conditions in 11%. The respondents in this study had more than one comorbid
condition. However, most respondents had no history of comorbid conditions, totaling 75 subjects (63%). Previous
studies have indicated that hypertension increases the risk of Bell's palsy in individuals over 40 years old.'* Another
study also found that Bell’s palsy poses a risk for individuals with hypertension and diabetes mellitus.'®

The respondents exhibited a decline in facial muscle strength, with the following mean values: m. frontalis
(1.376%1.452), m. corrugator supercilii (1.568+1.405), m. orbicularis oculi (1.840%1.433), m. zygomaticus major
(1.040+1.247), m. orbicularis oris (1.128+1.225), m. nasalis (0.864+1.166), m. buccinator (1.208+1.138), and m. risorius
(0.888+1.072). These results indicate that Bell’s palsy patients experience facial muscle paralysis. Bell's palsy is an
acute neurological condition that leads to unilateral facial paralysis. The decline in facial muscle strength in Bell's palsy
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patients is due to dysfunction of the facial nerve (nervus facialis or cranial nerve VII), which controls facial expression
muscles. Inflammation or compression of the facial nerve disrupts neural signal transmission to facial muscles, leading
to disuse atrophy, reduced muscle strength, and impaired motor control. In the acute phase of Bell’s palsy, inflammation
increases pressure around the nerve, restricting blood supply and oxygenation to nerve fibers. This results in ischemia,
contributing to the loss of facial muscle contraction ability.®

The respondents exhibited a decline in facial function, as indicated by an average House-Brackmann (HB) score
of 4.32+0.884, which reflects moderate to severe dysfunction. Bell’s palsy is primarily caused by inflammation that
compresses the facial nerve within the Fallopian canal, exerting additional pressure on the nerve and reducing its ability
to transmit motor signals effectively. When neural transmission weakens, facial muscles fail to function normally, causing
an increase in House-Brackmann scores, which correlate with the severity of muscle weakness. Facial muscle paralysis
results in asymmetry, as the affected muscles cannot contract efficiently. This imbalance disrupts synchronized facial
expressions and impairs nonverbal communication abilities.’

Relationship Between Facial Muscle Strength and Functional Facial Ability in Bell’s Palsy Patients

This study found a significant relationship between facial muscle strength and functional facial ability in Bell's
palsy patients, with the following correlation coefficients: m. frontalis (r=-0.664), m. corrugator supercilii (r=-0.681), m.
orbicularis oculi (r=-0.636), m. zygomaticus major (r=-0.668), m. orbicularis oris (r=-0.703), m. nasalis (r=-0.577), m.
buccinator (r=-0.654), and m. risorius (r=-0.604) (p=0.000). The m. frontalis functions to raise the eyebrows and wrinkle
the forehead, conveying surprise or concern. The m. corrugator supercilii draws the eyebrows downward and inward,
expressing concentration, worry, or anger, and helps shield the eyes from sunlight by positioning the eyebrows closer
together. The m. orbicularis oculi plays a crucial role in blinking, eye reflexes, and facial expressions like smiling or
sadness. The m. zygomaticus major lifts the corners of the mouth upward and outward, creating a smiling or laughing
expression. The m. orbicularis oris functions to close and pucker the lips, which is crucial for activities such as kissing,
whistling, eating, and speaking. The m. nasalis assists in dilating or constricting the nostrils, while the m. buccinator
presses the cheeks inward to prevent food from escaping during chewing and helps with blowing air or whistling. The
m. risorius pulls the mouth corners outward, creating a subtle or small smile without engaging the m—m-zygomaticus
for a full smile®®. Bell's palsy leads to sudden weakness or paralysis of facial muscles on one side of the face, typically
due to inflammation or facial nerve dysfunction. This condition significantly impacts the patient’s quality of life, impairing
essential facial functions and expressions.*®

The decline in facial muscle strength directly affects functional ability.?® Muscle weakness disrupts fundamental
motor functions, such as emotional expression (smiling or laughing), protective functions (eye closure), and other
expressions like sadness, concentration, worry, and friendliness. In Bell’s palsy patients, muscle weakness results in
facial asymmetry, affecting sensory and motor functions.?* Previous studies have reported that facial muscle size
increased following facial exercise interventions in middle-aged women. Additionally, facial skin function improved after
isometric facial exercises.?° Another study reported that facial muscle strengthening exercises performed before a mirror
led to increased facial muscle strength and improved facial expression ability.?2

This study found that lower facial muscle strength (lower measurement values) correlates with reduced
functional facial ability (higher measurement values). This is due to the direct dependence between muscle strength
and the ability to perform precise, controlled movements. Stronger facial muscles enhance the ability to execute
functional tasks, such as raising the eyebrows, smiling, or wrinkling the forehead.?® Several factors influence facial
muscle strength and function in Bell’s palsy patients, including nerve involvement onset duration and severity. Patients
with longer onset durations and more extensive nerve involvement typically exhibit weaker muscle strength, leading to
greater functional impairment.?*. Additionally, psychological factors play a role in facial muscle strength and function in
Bell's palsy patients. Mental health is crucial, as the inability to control facial expressions often leads to stress or
depression, which can reduce mativation for rehabilitation exercises. Psychological support during recovery enhances
motivation and consistency in facial muscle training.?®

The findings of this study highlight the relationship between facial muscle strength and functional ability in Bell’s
palsy patients, emphasizing the importance of routine facial muscle strength evaluations as a potential indicator of
functional progress. Adequate facial muscle strength enhances a patient’s ability to perform daily activities involving
facial muscles, ultimately improving quality of life. Rehabilitation programs incorporating facial muscle strengthening
exercises, neural stimulation techniques, and psychological support hold great potential for accelerating recovery. These
findings further support the need for early intervention and structured rehabilitation in Bell's palsy patients to enhance
muscle strength and maintain or improve functional facial ability.

Despite these significant findings, this study has several limitations. The researchers did not restrict respondent
age distribution or disease duration, resulting in wide data variability. Furthermore, the study did not differentiate the
causes of Bell's palsy, whether due to nerve compression or facial nerve damage. Additionally, variations in facial
muscle strength and functional facial assessments may exist in medical records before 2024 due to differences in
measurement tools.

Conclusion

The results of this study indicate a significant relationship between facial muscle strength and functional ability
in patients with Bell’s Palsy. The decline in facial muscle strength directly affects functional skills such as emotional
expression, speech, eating, and swallowing. Therefore, restoring facial muscle strength through appropriate therapy is
essential for improving overall facial function, ultimately contributing to a better quality of life for patients.

Based on these findings, it is recommended that rehabilitation programs include progressive and consistent
facial muscle-strengthening exercises to accelerate functional recovery. Further research with a larger sample size and
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a longitudinal study design is needed to evaluate long-term recovery progress. Additionally, future studies should identify
other influencing factors, including psychosocial aspects, and analyze various facial therapies to enhance muscle
strength and function. This will help develop more effective and evidence-based rehabilitation strategies.
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