] Med Sci, Volume 55, Number 2, 2023 April: 135-141

Journal of the Medical Sciences
(Berkala Ilmu Kedokteran)

Volume 55, Number 2, 2023; 135-141
JMedSci https://doi.org/10.19106/J]MedSci005502202305

Relationship of bizygomatic and bigonial breadth with
the suitability of surgical masks

Tjam Diana Samara'?, Magdalena Wartono'?, Nany Hairunisa?, Lie T. Merijanti?, Alvin M.
Ridwan?, Ridwan Harrianto'?

Department of Anatomy, Faculty of Medicine, Universitas Trisakti, 2Department of Occupational
Medicine, Faculty of Medicine, Universitas Trisakti, West Jakarta, Indonesia

ABSTRACT
Submitted: 2023-01-10 Use of masksismandatoryto preventthe transmission of COVID-19. Appropriate
Accepted :2023-02-16 masks that match the face size is very important to avoid leakage. This study

aimed to evaluate the relationship between bizygomatic and bigonial breadth
with the suitability of surgical masks. It was an analytic observational study with
a cross-sectional design conducted at the Occupational Medicine Laboratory,
Faculty of Medicine, Universitas Trisakti, Jakarta during March to April 2021.
A total 132 employees of Faculty of Medicine, Universitas Trisakti aged from
20 to 64 y.0o. who meet the inclusion and exclusion criteria participated in
this study. No significantly difference in age (p=0.248) and body mass index
(BMD) (p=0.226) was observed. However, there was a significantly difference
in bizygomatic width (p=0.000) and bigonial width (p=0.001) between men and
women. The use of appropriate surgical masks was observed in 89 respondents,
but not suitable for 43 respondents. There was no significantly difference
between BMI, bizygomatic width and bigonial width with the suitability of
surgical masks. However, old age was significantly more appropriate for using
surgical masks than young people. In conclusion, BMI, bizygomatic width, and
bigonial width are not substantially different with the suitability of surgical
masks. However, older age is more suitable for employing surgical masks than
younger age.

ABSTRAK

Penggunaan masker diwajibkan untuk mencegah penularan COVID-19.
Penggunaan masker yang sesuai dengan ukuran wajah sangat penting agar
tidak terjadi kebocoran. Penelitian ini bertujuan untuk mengetahui hubungan
antara lebar bizygomatic dan bigonial dengan kesesuaian masker bedah. Ini
adalah penelitian observasional analitik dengan dengan rancangan potong
lintang dilakukan di Laboratorium Kedokteran Kerja, Fakultas Kedokteran,
Universitas Trisakti, Jakarta selama Maret sampai April 2021. Total sebanyak
132 pekerja di Fakultas Kedokteran Trisakti berumur 20 sampai 64 tahun yang
memenuhi kriteria inklusi dan eksklusi berpartisipasi dalam penelitian. Tidak
dijumpai perbedaan nyata pada umur (p=0.248) dan indeks masa tubuh (IMT)
(p=0.226). Namun demikian, terdapat perbedaan nyata pada lebar bizigomatik
(p=0.000) dan bigonial (p=0.001) antara pria dan wanita. Pemakaian masker
bedah yang sesuai dijumpai pada 89 pekerja dan yang tidak sesuai pada 43
pekerja. Tidak ada perbedaan bermakna antara IMT, lebar bizigomatik, dan

Keywords: bigonial dengan kesesuaian masker bedah. Namun, usia tua secara bermakna
bizygomatic breadth; lebih sesuai dalam penggunaan masker bedah dibandingkan usia muda.
bigonial breadth; Dapat disimpulkan IMT, lebar bizigomatik, dan lebar bigonial tidak berbeda
surgical mask; secara substansial dengan kesesuaian masker bedah. Namun, usia yang lebih
suitability; tua secara lebih cocok menggunakan masker bedah dibandingkan usia yang
age lebih muda.
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INTRODUCTION

Sars-CoV-2isanewcoronavirusstrain
that is responsible for the respiratory
illness named corona virus disease
2019 (COVID-19).! This disease is very
contagious and caused mortality in more
than 2.9 million people worldwide.? The
transmission of COVID-19 is primarily
through  the respiratory droplet.
Therefore, wearing face masks during
the COVID-19 pandemic is mandatory
in some coutries.! The widespread use
of face masks in the community has
successfully prevented the spread of
Sars-CoV-2 and reduced the incidence
of COVID-19.2 However, wearing face
masks could become useless if they are
not worn properly and the materials are
not suitable to prevent droplets.*

One of the recommended face masks
for daily use in this situation is surgical
masks. According to the American
Industrial Hygiene Association (AIHA),
a surgical mask is an infection control
device designed to prevent the spread
of infection from the wearer’s exhaled
breath to potentially susceptible
individuals. It provides a barrier to
reduce environmental contamination
from materials exhaled by the wearer.’
Milton et al.,’ proved that surgical masks
could reduce the amount of virus on fine
particles (< 5mm): OR 2.8 (95% CI 1.5 -
5.2) and on coarse particles (> 5mm): OR
25 (95% CI 3.5 to 180). Overall, the masks
can provide 3.4 fold reduction in viral
aerosol release (95% CI 1.8 to 6.3).6

Two factors that play an essential
role in determining the function of a
mask. The first one is the efficiency of
the filter material, which depends on
the particle size, and the second one is
the suitability of the mask. Therefore
the ineffectiveness of face masks can
be influenced by a person’s face or
facial anthropometry.” In this study, two
measurements of face anthropometry
were carried outi.e. bizygomatic breadth
and bigonial breadth. The bizygomatic
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breadth was obtained by measuring the
distance between the most prominent
structure of left and right zygomatic
bones. Thebigonial breadthis the straight
distance between the most lateral points
of the two mandibular angles.?® There
are other face dimensions, but we choose
these two dimensions because the two
face dimensions show the length of the
face and it should be covered when one
is wearing a mask. Facial anthropometry
not only being influenced by race, but
also by age and gender. Omotoso et al.,'°
study proved a significant difference in
all facial anthropometric measurements
except facial width between men and
women in the age group of 16-20 yr. The
results in the higher age group also got
similar results. For age, there was an
average increase in all facial sizes and an
increase in the age group.

A study examining the connection
between the bizygomatic and bigonial
breadth and the appropriateness of the
surgicalmaskhasnotyetbeen conducted.
The aim of this study was to compare the
bizygomatic and bigonial breadth and
the suitability of the surgical mask. The
surgical mask was chosen because they
are commonly used. The results of this
study are expected to determine the size
of surgical masks suitable for Indonesian
facial anthropometry so that they can
effectively minimize the spread of
COVID-19 or other droplet transmission
diseases.

MATERIALS AND METHODS

Itwasananalyticobservational study
with a cross-sectional design conducted
atthe Occupational Medicine Laboratory,
Faculty of Medicine, Universitas Trisakti,
Jakarta during March to April 2021.
A total 132 employees of Faculty of
Medicine, Universitas Trisakti aged from
20 to 64 y.o. who meet the inclusion and
exclusion criteria participated in this
study. Subjects with a history of facial
trauma, facial aesthetic surgery, facial



reconstruction and orthognathic surgery
as well as orthodontic treatment were
excluded in this study.

Measurements

Demographic data, including age
and gender, were obtained through
interviews. The age of the subjects was
life span as measured by the year listed
on the identity card. Gender was male
or female written on the identity card.
Body mass index (BMI) was calculated
by dividing a person’s weight in kg by
their height in square m. Body height
was measured using a height measuring
device (microtoise).

Bizygomatic and bigonial breadth
measurement

Bizygomatic and bigonial breadth
measurements were carried out using
the Martin GPM Anthropometer Kit.
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The measurement was conducted under
strict health protocols where researchers
wore complete personal protective
equipment (PPE). Measurements were
made using a small spreading caliper
(FIGURE 1A) and following the method
developed by Farkas (1994).° Subjects
were in a sitting position, relaxed, with
the head in the correct anatomic position
(neutral head position). Bizygomaticum
breadth measurement was carried out
first by determining the most lateral
point of the left and right zygomaticum
bones and then measuring the distance
between those two points. Bigonial
breadth measurements were performed
by determining the mandibles’s left
and right most lateral angles and
then measuring the distance between
those two points (FIGURE 1B). The
measurements were made twice by
two different researchers and the mean
value was taken for further analysis.®
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FIGURE 1. A) Small spreading caliper (personal property). B) A is
bizygomaticum breadth, B is bigonial breadth.®

Surgical mask suitability test

The surgical mask suitability test
was performed using 3M Qualitative Fit
Test Apparatus FT -30 (FIGURE 2A). A
head loop surgical mask was provided,
and the individual was instructed to

wear it. (FIGURE 2B), and then they had
to wear a unique head covering. The fit
test was carried out by spraying a special
liquid with the tip of the spray located
approximately 5 cm in front of the mask
at a position of 40° downward. After the
first spraying, if the subject could feel a
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sensation on the tongue and/or throat,
the results were non-fit/not passed. If
the subject doubted the sensation, the
spraying could be repeated up to three
times. If it was confirmed that there was

no sensation at all, then the examination
results was fit/passed and it’s called
suitability. The masks used were Sensi®
three layers surgical masks sized 90 x
175 cm.

B

FIGURE 2. A) Subject was tested with 3M Qualitative Fit Test Apparatus FT-30
(personal property), B) Surgical mask (personal property)

Statistical analysis

Data analysis in this study was
carried out using the Statistical Package
for Social Sciences (SPSS) program
version 20.0. Normal distribution was
determined by the Kolmogorov Smirnov
test. Some variables such as body mass
index (BMI), bizygomatic and bigonial
breadth had normal distributions,
while the age variable was not. For the
comparison test, variables with normal
distribution were analyzed with t test
and the age variable was analyzed
with Mann-Whitney as not-normal
distribution data.

Ethical clearance
This study has been approved by

the Health Research Ethics Committee,
Faculty of Medicine, Universitas Trisakti

138

(Number 168/KER/FK/XI1/2020).
RESULTS
Characteristics of subjects

This study was carried out at
the Faculty of Medicine, Universitas
Trisakti, Jakarta from March to April
2021 involving 132 subjects. Fifty eight
of them were male, and 74 were female.
No significant difference in age and
BMI between male and female (p>0.05).
However, the bizygomatic and bigonial
breadth of males were significantly
wider than females (p<0.005). The
male bizygomaticum was about 0.6 cm
wider than that of the female (p=0.000).
Likewise, the bigonial breadth was
wider in males than females, about 0.5
cm (p=0.001) (TABLE 1).
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TABLE 1. Characteristics of subjects [(mean + SD or median (range)]

Variables Men (n =58) Women (n =74) P

Age (year) 41.50 (18-64)* 40 (20-56)* 0.248!
Body mass index 25.43 (15.97-42.96)* 26.07 (17.97-37.70)* 0.226!
Bizygomaticum breadth (cm) 13.12 £0.85 (11.3-15.6) 12.51 £0.72 (11.0-14.2) 0.000*
Bigonial breadth (cm) 11.73 + 0.94 (9.35-14.95) 11.23 + 0.73 (9.15-13.90) 0.001%

Note: fmedian (range); !Mann Whitney test; %t test; p significant if < 0.05

Comparison age, BMI, bizygomatic
breadth, bigonial breadth, and
suitability of surgical masks

The surgical mask compatibility test
was passed by 89 participants, while
43 were deemed to have failed it. A

significant difference between suitability
and inappropriateness of surgical masks
based on age was observed (p=0.026).
However, there were no significant
difference based on BMI, bizygomaticum
breadth, and bigonial breadth (p> 0.05)
(TABLE 2).

TABLE 2. Comparison between age, body mass index, bizygomatic breadth, bigonial
breadth [mean + SD or media (range)] and suitability of surgical masks.

Variables Men (n =58) Women (n =74) P
Age (year) 43.00 (18-64)* 34 (20-54) 0.026*
Body Mass Index 25.40 (15.97-37.70)* 26.12 (18.74-42.96)" 0.2631
Bizygomaticum breadth (cm) 12.74 £0.82 (11.1-14.8) 12.88 £ 0.85 (11.0-15.6) 0.3812
Bigonial breadth (cm) 11.30 (9.15-13.90)* 11.60 (10.3-14.95)* 0.4122

Note: #median (range); *Mann Whitney test; %t test; p significant if < 0.05

DISCUSSION
Characteristics of subjects

The results showed a significant
difference between males and females in
bizygomaticum and bigonial breadth. In
this study, both dimensions were wider
in males than in females. Lin & Chen
also reported the same result where the
average of bizygomatic breadth in males
(128.2+6.6 cmm) was wider than in females
(122.7+£7.0 cm) as well as bigonial breadth
(males 114.0+8.8 cm vs females 105.5+7.9
cm).!* The same results were also proved
by Vinay et al.,® their study showed that
the average of bigonial breadth in males
was 9.45+0.53 cm, which was wider than
in females (8.74+0.53 cm). Abitha et al.'?

found that the average of bizygomatic
measurement in men was significantly
wider (10.63+0.78 cm) compared to
women (10.37+0.73 cm).

Comparison age, BMI, bhizygomatic
breadth, bigonial breadth, and
suitability of surgical masks

The results of this study showed
no relationship between the size of the
bizygomaticum and bigonial breadth
and the compatibility of the surgical
mask, indicating that staff of Faculty
of Medicine, Universitas Trisakti could
generally use surgical masks without
being affected by the width of the
bizygomatic and bigonial. Likewise, the
BMI did not affect the suitability of the
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surgical mask. This could be because
the surgical mask is large enough
to encompass the face and prevent
exhalation leaks.

In comparison to younger subjects,
older subjects demonstrated greater
surgical mask suitability, suggesting
that older individuals are more likely to
wear masks correctly and consistently
due to their greater awareness of the
fact that they face a greater risk of
morbidity and mortality from COVID-19
diseases. Education and information
about the importance and proper way
to wear masks during the COVID-19
pandemic are highly needed these days.
Public health education plays a role in
effective-hygiene behavioral changes.®
A surgical mask can effectively reduce
droplet transmission up to 80%.*
Droplets are respiratory particles with
a diameter greater than 5 ym and can
disperse around 1 m (close contact) to
a maximum of 6 feet (1.83 m) in the air
before falling.’>'6 However, in order to
minimize the transmission of COVID-19,
apart from wearing surgical masks, it
is necessary to maintain distance and
wear effective eye protectors to protect
against respiratory tract diseases that
are transmitted by droplets.!617
There has never been any research
about the relationship  between
bizygomatic and bigonial breadth and
surgical mask suitability. However, a
study about respiratory masks found
that more subjects with significantly
larger facial width, bigonial breadth, and
facial length passed the respirator fit test
than those who failed the fit test when
using cup-shaped respirators.’® This
study with a surgical mask showed no
difference between subjects with wider
faces and subject with narrower faces.
This is because the size of the surgical
mask is wider, so it can adequately
cover the nose and mouth, both in
narrow and wide faces. These results
are important for the user of surgical
mask, so they don’t have to worry about
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the leakage when the wear the surgical
mask. The limitation of this study is that
the bizygomatic and bigonial breadth
measurements were not carried out by
three-dimensional measurements so
that accurate measurement may not be
obtained.

CONCLUSION

This study proves that there is no
relationship between bizygomatic and
bigonial size and the suitability of the
mask, but there is a relationship between
age and the suitability of the mask. Thus,
it can be said that currently the surgical
masks available on the market still match
the face sizes of employees of Faculty of
Medicine, Universitas Trisakti, Jakarta.
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