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Abstract

Keywords

Background and aims: Anthropometry facilitates the physical matching
of product and equipment dimensions to the user. Each race, group, and Anthropometry
ethnicity possess unique anthropometric characteristics. For designing and
manufacturing of personal protective equipment, particularly for the head and
face, accurate anthropometric data for the target population are essential. This Head and face
study aims to investigate the anthropometric dimensions of the head and face Full-face masks
among Iranian ethnicities to support the ergonomic design and production of
respiratory protective equipment.

Iranian ethnicities

Design and manufacture

Methods: This cross-sectional study was conducted in 2024 (Persian calendar). Personal protective equip-

Anthropometric measurements of 11 head and face dimensions were collected ment
from 323 participants (212 men and 111 women) aged 18 to 50 years,
representing seven Iranian ethnicities: Kurdish, Lur, Fars, Azeri, Turkmen,
Arab, and Baluch. Data analysis was performed using SPSS version 27 software.

Results: The mean anthropometric measurements of all head and face
landmarks were higher in men than in women. Significant differences were
observed among Iranian ethnicities for all landmarks, except for head breadth
and bitragion coronal arc (p > 0.05). Also, the most significant difference
between ethnicities was related to the face width landmark.

Conclusion: Anthropometric characteristics vary across populations due to Received: 2025/07/26
differences in racial, genetic, nutritional, and climatic factors. Comprehensive
databases of head and face anthropometric measurements are essential for
designing protective equipment, such as full-face and elastomeric masks,
to prevent pressure points and discomfort while ensuring stability during
movement.
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EXTENDED ABSTRACT

INTRODUCTION

Anthropometry, a  branch of  physical
anthropology and a subset of anatomy, is a critical
component of ergonomics. It ensures physical
and dimensional compatibility between users and
products. Anthropometric data is essential for the
ergonomic design of equipment, spaces, and work
environments. Using anthropometric data, designers
can create tools and equipment tailored to the
needs and dimensional characteristics of the target
population. A comprehensive database of head and
face measurements is essential for designing and
manufacturing devices and equipment for this body
region, representing a critical initial step in the design
process. Due to the absence of a comprehensive
database containing body measurements of the
Iranian population, designers often rely on data
from Western countries, particularly the United
States. Significant differences exist between the
anthropometric dimensions of Western populations
and those of the Iranian population. Consequently,
companies designing and manufacturing tools and
equipment often rely on subjective criteria. The lack of
proportionality between these tools and workstations
and the body dimensions of Iranian users leads
to issues such as premature fatigue and various
physical injuries. In general, factors influencing body
dimensions include age, sex, race, body structure,
profession, diet, and physical activity. Among
these, race plays a particularly significant role in the
variation of body dimensions across individuals.
Anthropometric differences among racial groups are
generally greater than those among different nations.
These differences also manifest across ethnicities,
where ethnicity refers to a group distinguished from
other social groups by shared characteristics such
as language, customs, historical heritage, and racial
continuity. Iran, with its ethnically diverse population,
includes groups such as Persians, Azeris, Kurds, Lors,
Baluchis, Turkmens, and Arabs, who are distributed
across various regions and provinces as distinct ethnic
communities. This ethnic diversity significantly
influences anthropometric data and its applications,
particularly in the design and manufacture of products.
Available anthropometric data for Iranians are limited
to specific anatomical regions of the face or pertain to
particular ethnic groups within Iran. Moreover, some
studies report conflicting normal anthropometric
values for the Iranian population. Large and advanced
commercial institutions rely on accurate ergonomic
design, based on the body dimensions of the target
population, to maximize profit and work quality. A
mismatch between tools or equipment and the user’s
body dimensions, particularly in the head region,
can lead to musculoskeletal disorders and premature
fatigue. Anthropometric measurements of the head

and face are critical for designing elastomeric masks
and other devices used in this region.

This study was conducted at Iran University of
Medical Sciences and Health Services to create a
database for designing and manufacturing products
and equipment related to the head and face. Titled
“ Study of the Head and Face Anthropometric
Dimensions Among Iranian Ethnicities in the 18-50
Age Group “ it addresses the need for comprehensive
anthropometric data on the head and face of Iranians,
particularly across different ethnic groups and
genders.

METHODOLOGY

This descriptive-analytical cross-sectional study,
conducted in 2024 at Iran University of Medical
Sciences, included a sample of 323 participants (212
men and 111 women) aged 18 to 50 years, drawn from
students, employees, and visitors. The participants
represented seven Iranian ethnic groups: Kurdish, Lor,
Persian, Azeri, Turkmen, Arab, and Baluch. Inclusion
criteria comprised informed written consent, age
between 18 and 50 years, Iranian ethnicity with
parents of the same specified ethnicity for two
generations, and no history of fractures, surgeries,
orthodontics, or appearance-altering conditions
affecting the head and face. Exclusion criteria included
the absence of any inclusion criterion. Participants in
this study, representing seven Iranian ethnic groups,
were residents of various provinces, including Tehran,
Kurdistan, Lorestan, East Azerbaijan, and Khuzestan,
among others. Sampling was conducted at Iran
University of Medical Sciences and Health Services
from 2024.

After obtaining written informed consent and
collecting demographic characteristics, measurements
of age, height, weight, body mass index (BMI), and
11 anthropometric dimensions of the head and
face were recorded in millimeters (mm) with an
accuracy of 0.01 mm. Anthropometric measurements
were conducted manually using a 500 mm large
metal sliding caliper, a 200 mm small metal sliding
caliper (both manufactured in China), and a tape
measure with millimeter graduations. All head and
face measurements were taken with participants
in a natural head position, and each landmark was
measured twice to ensure accuracy and minimize
errors. Height and weight were also measured, and
body mass index (BMI) was calculated.

To identify significant differences among ethnic
groups, a post hoc (Tukey) test was employed, and a
one-way analysis of variance (ANOVA) was used to
examine differences in ethnic group means.

After collecting demographic characteristics and
anthropometric data, analyses were performed using
SPSS version 27 software. Anthropometric indices
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were calculated and analyzed separately for men,
women, and each ethnic group.

RESULTS

This study included participants from seven
Iranian ethnic groups: Kurds, Lors, Persians, Azeris,
Turkmens, Arabs, and Baluchis aged 18 to 50 years.
The mean age (+ standard deviation) of the total
population was 29.90 * 7.27 years (men: 29.74 + 7.38
years; women: 30.22 + 7.07 years). The mean height
(+ standard deviation) was 173.89 + 8.96 cm overall
(men: 178.31 + 6.86 cm; women: 165.43 + 5.93 cm),
with male heights ranging from 165 to 196 cm and
female heights from 154 to 184 cm. The mean weight
(+ standard deviation) of the study participants was
73.52 + 11.75 kg overall (men: 77.68 + 10.39 kg;
women: 65.58 + 9.36 kg), with male weights ranging
from 48 to 106 kg and female weights from 50 to 90
kg. The mean body mass index (BMI) (+ standard
deviation) was 24.22 + 2.67 kg/m® for the entire
population (men: 24.38 + 2.58 kg/m? women: 23.91
+2.81 kg/m?).

The mean anthropometric measurements of all
head and face landmarks were higher in men than in
women. Significant differences were observed among
Iranian ethnicities for all landmarks, except for head
breadth and bitragion coronal arc (p > 0.05).

CONCLUSIONS

The collection of anthropometric data from
diverse populations, ethnic groups, and genders is
crucial in various fields, particularly ergonomics,
and is conducted across research centers for multiple
applications. ~ Anthropometric = databases form
the foundation for the ergonomic design of work
environments, workstations, tools, and equipment. In
Iran, the design and manufacture of tools and personal
protective equipment often overlook individuals’
anthropometric characteristics, particularly gender
and ethnic differences. This oversight contributes to
musculoskeletal disorders, premature fatigue, reduced
comfort, and decreased work productivity. This study
examined anthropometric measurements of the
head and face of 323 participants (212 men and 111
women) from seven Iranian ethnic groups: Kurds,
Lors, Persians, Azeris, Turkmens, Arabs, and Baluchis
aged 18 to 50 years, all with natural head and face
morphology. This age range was selected because head
and face growth is typically complete in adulthood.

Anthropometric data on head and face dimensions
are used to design and manufacture equipment, such
as respiratory masks. By analyzing facial indices and
parameters, three-dimensional facial dimensions
and shapes are determined, enabling the design of
masks that are fully proportional to an individual’s
facial structure. Properly designed respiratory masks,

Study of the Head and Face Anthropometric Dimensions ...

tailored to facial morphology, ensure comfort and
minimize pressure during prolonged use. These
anthropometric measurements enable the production
of standardized tools and equipment that enhance
societal well-being, reduce physical harm, and
increase user satisfaction.

Anthropometric differences among groups are
influenced by various biological and environmental
factors, including geographical and social conditions.
For instance, ethnic groups in hot climates typically
exhibit a higher body surface area to body mass
ratio. Previous studies have demonstrated significant
variation in anthropometric data across populations
in different regions. Even among nations of the same
racial background, differences in economic and social
conditions can lead to variations in body dimensions
and proportions.

Anthropometry focuses on the measurement
of body dimensions and sizes. Changes in lifestyle
and nutrition have contributed to variations in body
dimensions across societies and ethnic groups.
Consequently, anthropometric characteristics are
specific to each population. Differences observed
among ethnic groups highlight the influence of
genetic and hereditary factors. Thus, detailed
knowledge of each ethnic group’s characteristics is
valuable. Comparing the results of this study with
other studies can reveal the impact of environmental
and geographical factors on the diversity of head and
face dimensions.

This study provides a foundation for establishing
a national standard for personal protective equipment
tailored to Iran’s ethnic diversity. It also supports the
need for more comprehensive and precise studies to
develop a head and face anthropometric database with
a larger sample size. Such a database would facilitate
the design of full-face, ergonomic elastomeric masks
that minimize pressure and pain points, ensure
stability during movement, and allow comfortable
breathing without interference. Additionally, these
data could inform the design of other head and face
devices for Iranians across various ethnic groups.
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