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General introduction

Medical test analysis is a critical aspect of healthcare as it furnishes healthcare profes-
sionals with essential information needed to diagnose and treat various medical conditions.

Blood test analysis and analysis from the InBody 770 device are fundamental compo-
nents of comprehensive medical evaluations, each offering unique insights into an individ-
ual’s health status.

Blood tests deliver valuable data on various biomarkers, like cholesterol, glucose, and
liver function, facilitating the diagnosis and monitoring of medical conditions.

In contrast, the InBody 770 unit utilizes advanced technology to analyze body compo-
sition, such as fat, muscle, and water distribution, furnishing a detailed view of physical
health. [1]

The relationship between medical test analysis and InBody 770 device analysis is sym-
biotic, with the combination providing a holistic understanding of an individual’s well-
being. By integrating information from both blood tests and InBody 770 analyzes, health-
care providers can tailor treatment plans, track progress, and optimize health outcomes. 2]

The purpose of our work is to prove the accuracy of Inbody 770 devise analysis. This
work contains three chapters.

In the first chapter, we will present general information about the physical and biolog-
ical system of Inbody, its meaning and the principle of direct segmental multi-frequency
bioelectrical impedance analysis.

In the second chapter, we will mention the description of Inbody and the principles
of this work of Inbody 770. To provide the accuracy of Inbody. We will present the most
important steps of the measurement of body composition and compare it to other body
composition analysis methods, ending a the description of the limitations of InBody 770.

The third chapter contains the practical work as will as the presentation of the results
of Inbody 770 analysis with details.

Finally, we will finish with a general conclusion and perspectives.



Chapter 1

General information about

bioelectrical impedance

1.1 Introduction

Any hospital, university, or professional organization that needs to validate health
programs with a comprehensive examination of body composition and body water has to
have the Inbody. This chapter will address the physical and biological principles of Inbody
through an examination of the human body’s resistance, conductor length, cross-sectional
area, and impedance. We have focused on the physical and biological properties of the

device.

1.2 Physical principle of Inbody

The hypothesis that body impedance can be used to measure total body water is based
on the following principle: the impedance of simple geometric systems is a function of
conductor length and configuration, conductor cross-sectional area, and signal frequency
[3]. Using a fixed signal frequency and a relatively constant conductor configuration,
the impedance becomes a function of conductor length and cross section, or conductor
volume.

Electrical conduction in biological substances is ionic in type and is related to the
free ion content of the various contained salts, bases, and acids, their concentration,
mobilities, and conducting medium temperature. Assuming the signal frequency and

conductor configuration to be constant, the impedance (Z) to the flow of current can be
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related to the size or volume of the conductor as follows:
Z =pL/A (1.1)
where
e Z = impedance in €2,
e p = specific resistivity in ohm centimeters,

o L = conductor length in centimeters, A = conductor cross-sectional area in square

centimeters. Multiplying equation (1.1) by L/L gives
7 = pL*/AL (1.2)

in which AL is equal to volume (V). Rearranging gives

_ o

V="

(1.3)

While there are many difficulties in applying this principle in a system with complex
geometry, such as the human body, this relation (1.3) is presented as a background for

the empirical relationship to be presented subsequently.

1.3 Biologic principle of Inbody

1.3.1 The human body and impedance

Bioelectrical Impedance Analysis (BIA) measures impedance by applying alternating

currents to the human body

1.3.2 The concept of resistance

To better illustrate how this works, imagine the flow of cars in traffic [4]. Your car is
the voltage source or current, and the highway you’re.0 on is body water. If there were
no other cars, you could zoom past the highway, just as if the human body were full of
body water and nothing else; there would be no resistance.

But water is not the only element in the human body, just like you're not the only
car on the freeway. As more cars get onto the freeway, the longer it takes for you to get
through the path, creating resistance. Other elements, such as fat, muscle, bone, and

minerals, create resistance to the electrical current that is going through your body.

3



Chapter 1. General information about bioelectrical impedance

In BIA, the more water that is in your body, the lesser the resistance. The muscle in
your body contains water, unlike fat, so the more muscle you have, the more body water
there is. And the more body water you have, the lesser the resistance to the electrical
current.

Reactance, also known as capacitive resistance, is the opposition to the instantaneous
flow of electric current caused by capacitance. Reactance helps measure the cell’s ability

to store energy and is an indirect measurement of cellular strength and integrity.

High Low

| \ Resistance in
ﬁ Body Water

Reactance

at Cell Wall \

ICW(Intracellular Water)  ECW(Extracellular Water]  Cell Wall

Figure 1.1: The resistance and reactance of the cell [6]

1.3.3 Putting it all together

Impedance is the vector sum of resistance and reactance and is the measurement BIA
devices used to determine your body composition. BIA applies a cylinder model to the
relationship between impedance and a human body.

Cylinder model in physics related to impedance would focus on understanding the
impedance properties of cylindrical systems and how they influence the flow of alternating
current through these structures.

Impedance is calculated by using two formulas:
1. Calculating the volume of a cylinder
V=LxA (1.4)
With :

e V: Volume ;

o L: Length ;
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e A: Area

Characteristic of impedance: impedance is inversely proportional to cross-sectional

area and directly proportional to length.

By knowing the impedance and the length of the cylinder, we can measure the

volume of total body water.

Figure 1.2: Measurement of total body water [6]

2. In the human body, the same formula applies, where the length would be the height
of the person. Therefore, we can calculate the volume of the total body water just
by knowing the impedance and the height of individuals. This is also why it is

imperative to have an accurate height measurement.

Measuring impedance with electrodes creates contact resistance.
InBody accounts for this by strategically placing electrodes to accurately measure.

InBody provides independent measurements for the body’s 5(five) cylinders:
o Left Arm
o Right Arm

o Left Leg
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o Right Leg
e The Torso

InBody’s BIA technology sets itself apart in several ways. Firstly, it uses multiple
currents at varying frequencies to provide precise body water analysis, allowing for a more
comprehensive assessment of body composition. Unlike traditional BIA devices, InBody
does not rely on empirical estimations to calculate body composition, enhancing the
accuracy of its measurements. Additionally, InBody measures impedance independently,
ensuring that the results are not affected by factors such as age, ethnicity, or gender. This
approach, known as Direct Segmental Multi-frequency Bioelectrical Impedance Analysis,
allows for a more personalized and precise assessment of body composition, making it a

valuable tool in various medical and health applications.

1.4 Direct segmental multi-frequency bioelectrical impedance
analysis

Traditional BIA systems view the human body as a single cylinder of water, using
whole-body impedance to determine total body water [5]. This method had a number
of flaws, including the assumption that the distribution of lean body mass and body fat
across all segments of the body is uniform and the fact that the shape and length of the
arms, legs, and torso differ, so the body cannot be seen as just one cylinder but actually
as five separate parts. In contrast, InBody provides independent measurements for each
cylinder to provide accurate measurements for the direct-segmental multi-frequency bio-
electrical impedance analysis. This approach allows for a more personalized and precise
assessment of body composition, making it a valuable tool in various medical and health

applications.
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Figure 1.3: Handheld BIA device [6]

This method has a number of flaws, including:
o It assumes the distribution of lean body mass and body fat is constant.

o The shape and length of the arms, legs, and torso differ, so the body cannot be seen

as just one but five separate parts.

o Impedance is based on length and cross-sectional area; the calculation of total body
water (TBW) is inaccurate because each segment has a different length and cross-

section.
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Measuring

Estimating

Figure 1.4: whole body impedance device [6]

The one-cylinder method for body impedance measurements presents a notable lim-
itation due to its failure to account for torso measurements, a crucial aspect given the
torso’s unique characteristics. Despite encompassing approximately 50% of an individ-
ual’s lean body mass (LBM), the torso’s impedance is often disregarded in whole-body
impedance measurements. This oversight is particularly critical considering the torso’s
distinct impedance profile, characterized by very low impedance values ranging from 10
to 40 ohms, attributed to its relatively shorter length and higher cross-sectional area.
Given that the torso comprises a higher proportion of water and muscle compared to the
limbs, even minor discrepancies in torso impedance, as small as 1-2 ohms, can result in
significant errors in the determination of total body water (TBW). Without separate mea-
surements of torso impedance, the potential for overlooking these discrepancies persists,

undermining the accuracy and reliability of body composition assessments.
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Estimating

Measuring

=y

.

-

Figure 1.5: BIA foot scale [6]

Some BIA devices employ varying methodologies for measuring body impedance, with
implications for the accuracy and reliability of their assessments. While certain devices
only measure the impedance values of two cylinders and rely on estimations for the re-
maining segments, others may focus solely on specific body parts, such as the legs for BIA
scales or the arms for handheld devices. Despite claims of whole-body measurement, some
devices only assess one arm and one leg and extrapolate the rest, introducing potential
inaccuracies. Therefore, the selection of a BIA device that directly measures the torso
separately becomes paramount to minimize errors stemming from estimations. InBody
devices stand out in this regard, employing Direct Segmental Multi-frequency BIA, which
independently measures each body segment—right arm, left arm, torso, right leg, left
leg without resorting to estimations. This meticulous approach enhances the precision
of body composition assessments and mitigates the risk of significant errors commonly

associated with estimation-based methodologies.
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Figure 1.6: DSM-BIA (DirectSegmental Multi-frequency) [6]

1.5 Conclusion

In this chapter, we have explained in detail the relationship between the physical and
biological properties of the device InBody by dealing with several points.

In the physical principle, we identify the impedance and the segmental multi-frequency
bioelectrical impedance, and in the biological principle, we deal with extracelluele and

intracelluele water concept

10



Chapter 2

Description of InBody 770

2.1 Introduction

The InBody 770 is a high-end body composition analyzer that has been recognized for
its precision and reliability by top professionals in the fields of sports and healthcare. It
has won the International Forum Design Award in 2015 and is considered a top-of-the-line
body composition analyzer used in hospitals, medical research, patient monitoring, sports
medicine, and sports science. The InBody 770 is equipped with advanced features and
capabilities, including patented tactile tetrapolar electrodes with 8 touch points, distinct
thumb and palm technology for reliable repeated analyses, and the ability to conduct
30 impedance measurements using 6 different frequencies, providing over 50 parameters
related to body composition.

In this chapter, we have presented a set of mean informations about Inbody 770:prin-

ciple of work, importances and description.

2.2 History of InBody

The InBody medical device is a series of bioelectrical impedance analyzers (BIAs)
designed to assess body composition accurately and efficiently. InBody devices have a
significant history in the fields of medical diagnostics and fitness assessments.

Here’s a brief overview of the historical development of InBody devices:

1. Founding and Development: InBody was founded in South Korea in 1996 by
Dr. Kichul Cha, a pioneer in the field of body composition analysis. The com-

pany initially focused on developing bioelectrical impedance analysis technology for

11



Chapter 2. Description of InBody 770

medical and research purposes.

2. Introduction of InBody Technology: The first InBody device was introduced
in 1998, marking the beginning of a new era in body composition analysis. Unlike
traditional BIA devices, InBody analyzers utilize multiple frequencies and segmental

analysis to provide more accurate and detailed assessments of body composition.

3. Advancements in Technology: Over the years, InBody has continued to in-
novate and improve its technology. The introduction of the InBody 3.0 in 2000
represented a significant advancement in BIA technology, offering enhanced accu-

racy and reliability.

4. Expansion into Medical and Fitness Markets: InBody devices quickly gained
popularity in both medical and fitness settings due to their accuracy, ease of use, and
non-invasive nature. Medical professionals began using InBody analyzers for a wide
range of applications, including assessing nutritional status, monitoring changes in

body composition, and evaluating the effectiveness of treatment interventions.

5. Segmental Analysis: One of the key features of InBody devices is segmental anal-
ysis, which allows users to assess body composition in different regions of the body
independently. This capability has important clinical implications, particularly in

fields such as sports medicine, orthopedics, and rehabilitation.

6. Global Recognition: InBody analyzers have received widespread recognition and
accreditation from regulatory bodies and professional organizations worldwide. The
devices are used in hospitals, clinics, research laboratories, fitness centers, and sports

facilities in over 100 countries.

7. Continuous Innovation: InBody continues to invest in research and development
to further improve the accuracy, usability, and functionality of its devices. Newer
models, such as the InBody 770 and InBody 570, incorporate advanced features such

as touchscreen interfaces, cloud connectivity, and personalized reporting options.

8. Integration with Healthcare Systems: InBody devices are increasingly being
integrated into electronic medical record (EMR) systems and healthcare networks,

facilitating seamless data management and analysis.

12
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Overall, the historical development of InBody devices reflects the company’s com-
mitment to advancing the field of body composition analysis and providing healthcare

professionals with reliable tools for assessing and managing patient health.

2.3 Principle of work

The InBody 770 is a bioelectrical impedance analysis (BIA) tool that measures body
water and composition by fusing physical and biological characteristics. It provides an
accurate examination of body fat, muscle, and water by measuring each body segment
independently using Direct Segmental Multi-Frequency BIA technology. The gadget cal-
culates body fat, muscle, and water by passing several small electrical currents through
the body and producing up to six distinct impedance measurements. It measures vari-
ables ranging from extracellular body water to total body water using various frequency

levels.

2.4 Importance in Inbody

Traditional BIA technology measures the human body as a single cylinder using one
frequency, which increases the likelihood of inaccurate results.

Conventional BIA devices use empirical estimations based on factors like age and sex
to help improve accuracy. While this may work for people with a standard body type, it
is inaccurate for those who do not fit this mold, such as fit elderly adults.

Everyone has a unique body composition that’s why InBody makes innovative tech-
nology tailored to the individual, not a group.

InBody’s medical-grade body composition analyzers use four pillars of technology to
provide accurate, precise direct segmental measurement and multi-frequency bioelectrical

impedance analysis (DSM-MFBIA), extensively validated to gold-standard methods [7].

2.5 Description and definition of InBody 770

The InBody 770 is a bioelectrical impedance analysis (BIA) device used to measure
body composition and water distribution in a non-invasive and user-friendly way. The
device uses multi-frequency bioelectrical impedance analysis (MF-BIA) to estimate body

composition by measuring the electrical impedance of biological tissues. The analysis

13
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of body composition with the InBody 770 only takes one minute, and the subject must
stand barefoot on four electrodes, corresponding with the soles of their feet, and hold
the handles in both hands, making contact with electrodes on the thumbs and palms.
The device measures 30 impedance measurements at six frequencies at each of the five
segments (right arm, left arm, trunk, right leg, and left leg) and provides standard outputs
such as body composition analysis, body water composition, and body mass index (BMI).
The InBody 770 is used in various medical practices, including clinical status monitoring,

diagnosis of diseases, and large epidemiological studies.

oz: Apoguy

Figure 2.1: InBody 770 is a bioelectrical impedance analysis. [8]

The InBody 770 differs from other InBody devices in several ways, including the range
of measurements, the number of impedance measurements, and the specific features it

offers. Here are the key differences:

1. Measurements:

The InBody 770 provides a comprehensive analysis, including 30 different impedance
measurements at 6 different frequencies, allowing for a detailed body composition

assessment [9].

It offers measurements such as dry lean body mass index, visceral fat level, overall
fat loss, and weight loss, in addition to traditional measurements like percent body

fat and skeletal muscle mass [9].

14
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2. Body water analysis:
The InBody 770 takes an in-depth look into body water, providing a dedicated
result sheet for body water analysis [10].

3. Impedance measurements:
The InBody 770 performs 30 different impedance measurements at 6 different fre-
quencies, which is a more extensive analysis compared to other models [9].

4. Additional features:

The InBody 770 is equipped with features such as an integrated voice guidance
system, injury detection capabilities, and a 45-second test duration, making it a

comprehensive and user-friendly body composition analyzer [9].

5. Medical-Grade lineup:

The InBody 770 is part of the medical-grade lineup of products, emphasizing its

suitability for clinical and medical applications [10].

Specifications:
Table 2.1: Specifications of InBody 770.
Frequencies 1, 5, 50, 250, 500, 1000 kHz.
Test Duration 60 seconds.
Dimensions 20.7 x 33.6 x 46.3 (L x W x H ) : in Equipment Weight 83.8 lbs.
Database 100,000 results (if member ID is utilized).

Compatible Printers Laser/Inkjet PCL 3 or above, SPL Wi-Fi/ Bluetooth

Connectivity, Security Access Code.

Weight Range 22-595 1bs.

Age Range 3-99 years.

Height Range 3ft 1.4 in-7ft 2.6 in.

Measurements 30 impedance measurements 6 frequencies at each of the 5

segments (Right Arm, Left Arm, Trunk, Right Leg, Left Leg).

15
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s dih - aR 7S

Figure 2.2: Differences highlight the advanced capabilities of the InBody 770. [8]

These differences highlight the advanced capabilities of the InBody 770, particularly
in terms of the depth and detail of the body composition analysis it provides, making it

a top-of-the-line option for those serious about health, wellness, and fitness [9].

2.6 How does Inbody 770 measure body composition

The InBody 770 measures body composition using a technique called bioelectrical
impedance analysis (BIA). This non-invasive method sends a safe, low-level electrical
current through the body using hand and foot electrodes. The impedance, or resistance,
the current encounters are then measured and used to calculate body composition. The
InBody 770 uses Direct Segmental Multi-Frequency BIA technology, which measures body
segments separately, allowing for a more accurate analysis of body fat, muscle, and water
[11].

The InBody 770 provides two types of results sheets: one for body composition and
one for body water. The body composition results sheet includes measurements for fat
mass, muscle mass, and body water, while the body water results sheet provides detailed
information on extracellular water, intracellular water, and extracellular water to total
body water ratios in each arm, leg, and trunk segment [12].

The InBody 770 also offers advanced features like segmental lean mass analysis, which
identifies how many pounds of lean mass and fat are in each body segment, and segmental
body water analysis, which measures the level of body water in each arm, leg, and trunk
segment [13]. This allows for a more comprehensive understanding of body composition
and helps track changes over time . InBody 770 is trusted by top professionals in various
fields, including hospitals, universities, and professional sports teams, due to its precision,

non-invasive nature, and ability to provide a detailed overview of body composition [12,
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13].

2 compartment 3 compartment 4 compartment

Fat mass | Fat mass
15-25% 15-25%

Body water Body water
60% 60%

Fat free
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75-85% Protein
Protein and 15%
minerals Minerals
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The numbers in this infographic are for ugtration pUPOSes only

Figure 2.3: Measurement of body composition [14].

2.7 How does Inbody 770 compare to other body
composition analysis methods

The InBody 770, a multi-frequency bioelectrical impedance analysis (MF-BIA) de-
vice, compares favorably to other body composition analysis methods, such as air dis-
placement plethysmography (Bod Pod), dual energy x-ray absorptiometry (DXA), and
single-frequency bioelectrical impedance analysis (BIA) devices.

Air displacement plethysmography (Bod Pod): A study comparing the Bod Pod,
InBody 770, and DXA found no significant differences between the Bod Pod and InBody
770 for any measure of body composition. However, both the Bod Pod and InBody 770
underestimated percent body fat and overestimated fat-free mass compared to the DXA
[15]. Dual energy x-ray absorptiometry (DXA): DXA is considered the gold standard for
body composition analysis, but it is more expensive and time-consuming than MF-BIA
devices like the InBody 770. DXA provides accurate measurements of body composition,
including fat mass, fat-free mass, and bone mineral content [15].

Single-frequency bioelectrical impedance analysis (BIA) devices: Studies have shown
that single-frequency BIA-derived equations may not provide accurate estimates of body
composition, especially in populations with higher body fat percentages [16]. However,
MF-BIA devices like the InBody 770 have been found to be valid estimators of lean body

mass and fat mass in various populations [16].

17
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In summary, the InBody 770 provides a comprehensive body composition analysis
using MF-BIA technology, which is non-invasive, portable, and relatively quick. While
it may not be as accurate as the gold standard DXA for some measurements, it offers a

more cost-effective and accessible solution for assessing body composition

2.8 How does the accuracy of Inbody 770 compare to
DXA

The accuracy of the InBody 770 in measuring body composition is comparable to that
of dual-energy X-ray absorptiometry (DXA), which is considered the gold standard for
body composition analysis. A study by the Mayo Clinic found that InBody scans were
98% accurate at measuring body composition, which is similar to the accuracy of DXA
scans [17].

InBody scans utilize bioelectrical impedance analysis (BIA), while DXA scans use
dual-energy X-ray absorptiometry to measure body composition. Both methods have
their advantages and limitations. InBody scans are non-invasive, quick, and provide
detailed information about body composition, while DXA scans are more invasive, time-
consuming, and provide more accurate measurements of body composition, especially for
fat-free mass and bone mineral density [17].

In a study comparing MF-BIA (InBody 770) and DXA, researchers found that the
InBody 770 could predict changes in body composition (i.e., fat mass, fat-free mass, and
percent body fat) similar to DXA, although it showed more variability in the measure-
ments [20].

The InBody 770 is a reliable and accurate method for measuring body composition,
with results that are comparable to those obtained using DXA. However, it is essential
to consider the specific needs and goals of the individual or group being assessed when

choosing between these two methods.

2.9 The limitations of InBody

The InBody 770 is a device that provides detailed comprehensive results about an
individual’s body composition by sending multiple mild electrical currents through the

body, resulting in up to six different impedance readings that calculate body fat, muscle,
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and water. The device uses Direct Segmental Multi-Frequency BIA technology to measure
body segments separately for an accurate analysis; bioelectrical impedance analysis (BIA)

technology include the following:

o Assumptions and empirical data:

BIA technology, including that used in InBody devices, may still have limitations in
individuals with unique body compositions, such as those with amputations, edema,

or other conditions that affect body water distribution [21].

e Whole-body impedance measurement:

Traditional BIA systems, including some InBody devices, view the human body as
a single cylinder of water, using whole-body impedance to determine total body
water. However, this method has limitations as it assumes the distribution of lean
body mass and body fat across all segments of the body are the same, which may

not be the case [4, 22].

o Segmental Impedance Measurement:

While InBody devices use direct segmental multi-frequency BIA, which measures
impedance in the limbs and torso separately, the change of the body torso impedance
is underestimated in the whole-body impedance measurement, as the torso com-

prises about 50% of an individual’s lean body mass (LBM) [22].

« Contact Resistance:

BIA technology, including that used in InBody devices, may be affected by contact
resistance, which occurs when the electrodes do not have proper contact with the
skin. InBody accounts for contact resistance by strategically placing electrodes to

accurately measure [4].

e Unique body types:

While InBody technology does not use empirical estimations in calculating values,
it is important to note that BIA technology, in general, may have limitations in

evaluating a wide range of body types, from extremely obese to elderly to athletic

[4].

These limitations highlight the need for careful consideration when using BIA tech-

nology, including InBody devices, and the importance of interpreting the results in the
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context of an individual’s unique characteristics and any potential limitations of the tech-

nology.

2.10 What are the advantages of using Inbody ?

The advantages of using InBody’s bioelectrical impedance analysis (BIA) over other

methods for measuring body composition include:

o Reliability and Precision: InBody BIA technology provides accurate and precise
measurements of body composition, taking into account factors such as age, gender,
and height, without relying on empirical assumptions based on age, sex, ethnicity,

or body shape [19].

o Direct Segmental Measurement: InBody devices use direct segmental multi-frequency
BIA, which measures impedance in the limbs and torso separately, yielding highly
accurate results and providing a more comprehensive assessment of body composi-

tion [19].

o Individualized Feedback: InBody BIA technology provides individualized feedback
for progress tracking, making it a valuable tool for individuals looking to achieve

specific health and fitness goals [19].

o Non-Empirical Estimations: Unlike some other BIA devices, InBody measures body
composition without relying on empirical assumptions based on age, sex, ethnicity,
or body shape, producing accurate and precise results validated to gold standard

methods [19].

o Comprehensive Analysis: InBody BIA technology offers a more comprehensive anal-
ysis, including the use of multiple frequencies and impedance measurements to im-

prove the accuracy of body composition assessment [7].

e Segmental Measurement: The direct segmental measurement feature of InBody
devices allows for the independent measurement of each body segment, providing a

more detailed and accurate assessment of body composition [19].

These advantages position InBody’s BIA technology as a reliable, precise, and indi-
vidualized method for measuring body composition, making it a valuable tool in both

clinical and non-clinical settings [18, 19].
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2.11 Conclusion

The InBody 770 is a valuable tool for research and professional settings due to its
accuracy, precision, and advanced insights into body composition. Its ability to provide
detailed information on body composition and body water, as well as its ease of use and
efficiency, make it a popular choice among top professionals in the fields of sports and

healthcare.
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Chapter 3

INBODY 770 analysis Accuracy

3.1 Introduction

The practical part showcases the innovative practices of Ada Health Clinic, a leading
private healthcare facility dedicated to providing exceptional care to its patients. In this
segment, we will delve into the operational excellence and patient-centric approach that
define Ada Health Clinic’s commitment to excellence in healthcare delivery. Throughout
this practical part, we will explore the implementation of cutting-edge technologies, per-
sonalized patient care strategies, and the seamless integration of holistic wellness practices
within a private clinic setting.

By examining these key aspects, we aim to highlight the unique value proposition of
Ada Health Clinic and shed light on the transformative impact of its practices on patient
outcomes and overall healthcare quality.

We focus on how the device works to give us the recommended weight, muscle mass,
and fat mass for a balanced body composition. We have performed the examinations for

three volunteers to show the accuracy that characterizes the IN BODY 770 device.

3.2 Ada clinic

Ada medical clinic is a healthcare facility focused on outpatient care, offering a range
of medical services and staffed by healthcare professionals, with the goal of providing

accessible and affordable care to patients.

22



Chapter 3. INBODY 770 analysis Accuracy

Figure 3.1: Ada clinic

Figure 3.2: Ada clinic logo

This new health facility, which has a capacity of 38 beds and is equipped with the
latest medical means, includes medical examinations in addition to surgical interventions
related to various medical specialties such as ENT, radiography, scanners, obstetrics and
gynecology, and digital radiology, as explained by the project manager.

This clinic will be "an added value for the specialized medical care in this state from
the southeast of the country through its great contribution to alleviating the trouble of
financially costly movement of patients to distant health structures,” as explained by Dr.
Mohammed Kamal Abbazi, a doctor specializing in ear, nose, and throat.

As for the ongoing training, this medical facility, which has a lecture hall with a

capacity of 140 seats, will host medical meetings organized by specialized practitioners
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from different parts of the country and foreigners with the aim of exchanging experiences,
knowledge, and cooperation among themselves, the speaker adds.

This clinic, which is located on a floor with a total area of 1,000 m? in Al Nasr
neighborhood (the western suburb of Ouargle), was distributed as part of the investment
promotion to several medical interests (examination, radiology, emergency, nursing, anal-

ysis, surgery, etc.) according to the technical card of the project.

9

Figure 3.3: Ada clinic localization

Regarding the social impact of this project, which is supervised by medical, paramed-
ical, and administrative staff, it allowed the creation of 124 direct and indirect jobs,

especially for the benefit of the local workforce.

3.3 InBody 770 — Ouargla

The "InBody 770" device is a very modern device that deals with a comprehensive and
accurate reading of the body’s water contents and balances, as well as how to distribute
mind, fat, and muscles in various parts of the human body and how this negatively or

positively affects the organic balances and functional capabilities of the same body.
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Figure 3.4: InBody 770 presented in Ada clinic

This device is considered one of the modern scientific revolutions that scientifically
accurately and definitely accompanies the work of many medical specialties in the follow-
up of patients, in addition to the importance of the results of analytical studies of the
InBody 770 device in the correction and assistance of functional and sports rehabilitation
centers, as well as sports halls, bodybuilding, cosmetology, rehabilitation, and physical
revitalization. In performing its work and following up with its users scientifically and
accurately.

The price of the analysis of InBody 770 was between 2500 DA and 3000 DA.

3.4 How the device works

Here are the steps to perform analysis on an InBody 770 device:

1. Preparation: Make sure that the InBody device is correctly installed and calibrated.
Also check that the user is ready to perform the analysis, wearing light clothing.

2. User Identification: Ask the user to enter their personal information, such as ID,

age, gender, and height, into the InBody device.
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Figure 3.5: Inbody 770 interface (age, Figure 3.6: Inbody 770 Length scale
gender and weight)

3. Positioning on the device: Ask the user to get on the scale or hold the handles of
the device, depending on the model used. Make sure it is positioned correctly and

stable.

Figure 3.7: Inbody 770 hand electrods Figure 3.8: Inbody 770 feet electrods
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Figure 3.9: Inbody 770 interface

Figure 3.10: the first volunteer on In-
body 770

. Starting the scan: Press the start button to start the scan. The InBody device will

then send electrical signals through the user’s body to measure various parameters

such as body composition, muscle mass, fat mass, etc.
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Figure 3.11: Inbody 770 interface results

5. Reading the results: Once the analysis is complete, the results will be displayed
on the screen of the InBody device. You will thus be able to consult the different

measurements carried out and interpret them according to the health or fitness
objectives of the user.
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Figure 3.12: Result for the first volunteer.

6. Interpretation of the results: Explain to the user what the various parameters mea-
sured by the InBody device mean and how they can influence his overall health.

Also offer him personalized recommendations based on the results obtained.

7. Monitoring and Readjustment: Regularly encourage the user to repeat analyzes on

the InBody device to track their progress and adjust their training program or diet

if necessary.

By following these steps, you will be able to efficiently perform accurate analyzes on

an InBody device and help your clients achieve their health and fitness goals.
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3.5 Interpretation of InBody 770 analysis results

3.5.1 First volunteer

3.5.1.1 General informations

Table 3.1: Informations about first volunteer.

Gender | Age | Weight | Height
Man 24 83.4 179 em

3.5.1.2 Body composition analysis

Analyse de Composition Corporelle o o
__ Poids |
EauCoporelle 52,9 529
Totale (37,0~45,2) 68,1
x 14,3 (47,5~58,1) 71,8
(kg) s
@ Protéines - (9.9~12,1) (504~616)  115,1
0 Miné (k) 4,56 - @ (55,9~75,7)
INerawx (3,43~4,19)

433
Masse grasse  (*9) ]
o (7.9-15,8)

WATER FROTEIN
o &
L
T

Masse non grasse Masse grasse

Figure 3.13: Body composition analysis
« Total Body Water (ECT): corresponds to the sum of extracellular and intracel-
lular water
e Proteins: represent the muscle fibers
o Minerals: the weight of the bones, (excluding the skull). Index of bone strength.
o Fat Mass: the total amount of fat located in the body.

o Lean mass: corresponds to the sum of Total body water (ECT) + proteins +

non-bone minerals.
e Non-bone minerals: include cartilages and tendons

o Non-fat mass: this is the total weight of the body excluding fat mass.
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3.5.1.3 Muscle-Fat Analysis

xR

High body weight: fat mass level
more important than muscle

Body weight in the norm: fat
mass level equivalent to muscle

Normal weight muscle mass
level more important than fat

Figure 3.14: Interpretation of muscle-Fat Analysis

3.5.1.4 Morphological Assessment

o BMI remains a reference measure for many people. InBody believes that the inter-
pretation of BMI alone is insufficient in the analysis of body composition. For this

reason, the interpretation of the BMI at InBody is systematically done with the

muscle-fat analysis for greater reliability.

Thus, a BMI above does not necessarily mean obesity. Example attached.

o The TGC "body fat rate” is an index that allows body fat to be analyzed in %

relative to the weight of the whole body.

For a man, it should be between 10% and 20% (an average of 15%) For a woman,

it is between 18% and 28% (an average of 23%).

This index is complementary to the fat mass in kg. Attention: a TGC above, does
not necessarily mean that the person has fat to eliminate in the body. But rather

a lack in the non-fat mass.

3.5.1.5 Segmental analysis of lean mass
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The first bar indicates the MM in kg. The upper bar of the
segmental analysis of MM compares the kgs of MM to the
average amount expected for the height of this person.
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The second bar compares the patient's MM to his
measured body weight. This indicates whether it has
enough MM to support its own weight.

Figure 3.15: Interpretation of segmental analysis of lean mass
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3.5.1.6 Analysis of the EEC ratio
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Figure 3.16: Interpretation analysis of the EEC ratio

A holy human body is composed of 38% extracellular water and 62% intracellular
water.

Reminder:

« Total body water (ECT): is the sum of extracellular water (EEC) and intracellular
water (EIC). The EEC ratio represents the % of extracellular water relative to the
total body water. It is therefore an index that makes it possible to analyze the

balance between EIC and EEC: Dehydration, Good hydration, or Water retention.
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Segmental EEC ratio: The InBody technology also makes it possible to analyze
dehydration or water retention in a segmental way. In other words, thanks to

InBody we can locate the edema. Good to know:

Segmental fluid retention makes it possible to identify edema due to injury or fol-

lowing surgery.

The causes of an increase:

Heat
Local inflammation or injury
Obesity (fat cells have less intracellular water than muscle cells)

Malnutrition (the cells shrink and therefore relatively more water accumulates out-

side the cell)

Sarcopenia or muscle loss and associated obesity

The diet rich in salt

Prolonged immobility (sitting or standing position)

Hormonal imbalance (menstruation, pregnancy, menopause...)
Certain medications (corticosteroid, antidepressant...)
Certain diseases (heart, venous and renal insufficiency...)

Poor blood circulation

The causes of a decrease:

Dehydration
Certain medications (Diuretics, NSAIDs; ...)

High muscle mass
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3.5.1.7 History of body composition
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Figure 3.17: History of body composition

3.5.1.8 Score InBody

The InBody score is an index that reflects the evolution of body composition. This
«cursory expresses the balance between muscle mass and fat mass in the body by points
out of 100. on the other hand, a muscular person can have more than 100 points.

80/100 represents the normal that each individual should achieve to be healthy.

Figure 3.18: Score InBody

3.5.1.9 Visceral fat surface

Visceral fat is the fat located in the visceral system around the organs, more precisely
between the muscles and the abdominal cavity. It helps the functioning of vital organs
(sympathetic system).

InBody offers you a graph with a security cloud. The ideal is to be in this cloud. It is
better to be in the light part than in the dark part, in other words it is ideally necessary
to be below 100 ¢m? to maintain the proper functioning of the automatic functions of the

organism.
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Causes:

Excessive consumption of processed (industrial) foods.

Increased stress level.

Lack of physical activity.

Sleep disorders.
Tips:
o Eating fresher, healthier and natural foods.
« Do physical activity (focus on cardio and / or endurance)
» Reduce the level of stress (relaxation and breathing exercise, Pilates, yoga...)

o Get enough sleep between 7 and 10 am.

Surface de Graisse Viscerale

SGViem?) 199.4
200

150 ‘ :

50

20 40 60 80 Age

Figure 3.19: Chart positions of visceral fat surface

3.5.1.10 Weight control

Indicates the recommended weight, muscle mass and fat mass for a balanced body
composition. The sign means to take, and the sign - means to lose.

Weight control is the sum of fat mass control and muscle control.

This is a very important part of the assessment to set the goal to be achieved to be
healthy.

Weight Control will never recommend muscle loss, on the other hand it may be nec-
essary to recommend a fat gain. Here the expertise of professionals comes into play to

judge it.
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3.5.1.11 Segmental analysis of the fat mass

The segmental analysis of the fat mass makes it possible to observe the distribution of
fats in the body by segment (BD, BG, TR, JD, JG), to locate excess fat, and to restore
a balance in relation to the norm.

The data is analyzed in %. Thus the value of 100% represents the norm.

In the attached example, we can see an excess of fat in the trunk of +44.1% compared
to normal. The person will be able to accurately follow the evolution of this excess in
relation to his goals.

NB: Insufficient body fat can cause growth disorders and increase the risk of chronic
diseases. If the insufficient intake of lipids is also accompanied by an insufficient intake

of carbohydrates and proteins and therefore energy, this can lead to malnutrition.

Analyse segmentaire de la masse grasse

v —| A
Bras Droit (1,0 KQ) s 100,0%
BrasGauche (1,0 kg) mmmmm 101,9%
Tronc (7,9 KQ) e 144, 1%

Jambe Droite (2,5kg) s s w100, 1%
JlmbeGauche (2,5 kg) mmmmm 99,2%

Figure 3.20: Segmental analysis of the fat mass

3.5.1.12 Search parameters

Parameétres de recherche

Eau Intracellulaire 33,1L ( 230~280 )
Eau Extracellulaie 19,8L ( 140~17,2 )

| Metaboisme de Base 1921 keal ( 2272~2695 ) |
Tour de talle 126,9 cm
Circonférence dubras 44,8 cm
IMS 10,2 kg/ni

Apport cabrique recommandé 2993 keal

Figure 3.21: Search parameters

Basic metabolism:

Corresponds to the minimum daily energy expenditure needs allowing the body to
survive in a resting situation, in other words to keep its functions active (heart, brain,
breathing, digestion, maintaining body temperature).

The body of a person with a low basal metabolism will tend to store fat because his

metabolism does not burn enough calories in a resting situation and therefore the body
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will tend to store calories not consumed.

Generally, a metabolism below normal is a sign of sedentary lifestyle. The person
concerned will have to do more physical activity, prioritizing in the majority of cases an
increase in muscle mass.

The consultation of an endocrinologist may be considered necessary to prevent any
type of disease related to metabolism.

IMS: Skeletal muscle mass index: The IMS is an index that makes it possible to
detect cases of sarcopenia. It must be > 5.5kg/m2 for a woman and > 7kg/m? for a man.
Recommended calorie intake:

Corresponds to the recommendation of daily consumption of an individual in Kcal

taking into consideration his daily activity and his weight goal advised by InBody.

3.5.1.13 Phase angle

The phase angle, a measure of how cells react to the electrical currents used to measure
body composition, reflects the integrity of the cell membrane. It has been associated with
survival in several oncological populations. When the cells are healthy, they are better
able to withstand the currents used by InBody, which gives a higher phase angle. The
phase angle makes it possible to assess the general state of fitness of a person. This state

of form depends on 3 factors:
o Physical activity
o Sleep

o Nutrition

Phase angle

AVAVAL (A VAN

Phase angle

AVAVAS JAVAN

Angle de phase corps entier
$) 50uw 67

Figure 3.22: The phase angle
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Analysis:

o =< 2: Criticism

o 2 < phase angle <4: Bad (interpretation depends on age)
e >=4: good

Women are usually found between 5 and 6, men between 6 and 7 Higher than 8 is

quite rare.

3.5.2 Second volunteer

3.5.2.1 General informations

Table 3.2: Informations about second volunteer.

Gender | Age | Weight | Height
Women | 28 54.9 154.8 em
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InBody
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Figure 3.23: Result for the second volunteer.

3.5.3 Third volunteer

3.5.3.1 General informations

Table 3.3: Informations about third volunteer.

Gender | Age | Weight | Height

Man 33 97.4 180 em

38



Chapter 3. INBODY 770 analysis Accuracy

InBOdy g InBody Algerie
LInBody770] Clinique Ada

Date du test/ heure Tel-029609980 / Num-0795290832
Analyse de la composition corporelle

27.11.2023 12:28
EauCerporelietctale] Masse maigre |Masse non grasse|

Sexe

Taille Age
Homme

180. 6cm 33

Eau Corporelle ({ 42.5 . ol i
totale ) gogeaen | 125 54.6 / 49/100 )
N &g L5 GL8~a.0| 58.3 ) - Fogis €o
Protéines -- \°% (10.8~13.2) (54.9~67. 1) 97.4 #Le score Inl refléte [évaluation de la corfiposition
. RO | © 82.6) corporelle en un chiffre. Unc personnc musclée peut
4.30 1. 0~82. obtenir plus de 100 points.

(3.74~4.57)
39. 1

iné (ke)
Mingraux Surface de graisse viscérale —

e SGV(
Massegrasse (k)| 6.0m17.9 200‘“'"2’ _+_200. 1
Bilan Général
Poid (ke) o 145 160 155 19 205 ® —
olds & 7. 4
X %
‘MMS ‘ “"(k‘s) 120 130 ND', 150 160 170 30
»
" ko) © ® % 10 190 200 230 340 400 460 sl % _ - ; —
Massegrasse (ke i 30. 1 20 40 60 80 Age
Recommandations—————
Bilan Morphologique Poids Cible 71.8kg
ﬁm Recommandations ~ ~25. 6 kg
IMC e ghgm)|| 00 B0 165 ne.e{ 3.0 0.0 $©.0 500 5.0 Masse grasse -28. 3k _ 2
- 29.9 . Masse musculaire +2 Tkg fs)
‘u‘ dc TAUN © o) 0.0 5.0 .0 15.0 20.0 25.0 30.0 35.0 40. 0‘10.45.0 50.0 Evaluahon de la symetrle corpore\\e i
e  Haut du cnrps/MS\memqueD el Dlasymérique
Masse Maigre Segmentalre ! Baéswlepids Basé surle pids Bas du corps M3>nemqnem§€,:"’m"‘$‘e OlAsymétrique
banoss oo R, ssoinas
Membre (k ) 1)0 lla 130 145 ~ 4
Superieur Dot o, ;_m':m }3 29 : 0. 379 Analyse de la graisse vpalr seg:m:nt'
7 o S— Y R ) +
Membre ke, 55 0 Eb_ 1 115 130 145 160 175 / “ MSD ( 3.5kg) :_33‘ 1%
Stpériur Gauche (o) [ g2 f \ 0,378 WMo ( 3.5ke) I e 52 0%
o 10 10 1o 150 % ( 20.3kg) — 117, 3%
(kg) 26.7 ‘ J L 8 ’—T—_‘
Trone (%)} 5 - / 0.380 MiD (' 5.2kg ) 2813
Membre (ko) | 1o 120 10 140 150 % (MlGn - ( 5.1ke) o 278, 1%
! (ke LIS, ’—¥‘:—
Inférieur Droit (o) e — L ] ‘ | Ry Paramétres de recherche -
“;‘rﬂde,mbr% suche (kg)| | Q—si—L 05\ 251]0 S | 0.383 Eau intracellulaire 26.41 (25.0~30.6) &
srisur (%)) P—"—""—H‘ 88.9 . = Eau extracellulaire 16. 11 (15.3~18.7)
. b , / WeaboisnedeBese . ¢ 1630 ke (1079~2337])
Eau Extracellulle/Eau Corporelle Totale {/ prmw“&hwhe —'l—ﬁi: (0.8020.90)
| nféreur | Nommal | Supérewr ] o g™ 5 81
. 310 y ofeo o so 0.400 0410 0.120 0.430 0.410 0.450 Masse CelllaiieAdtive  37. 91y (35.8~43.8) L
Ratio EEC __; IMS 7. Trgme
. Appor cabrique recommandé. 2649 ket s
Historique Angle de phase du corps entier — Z
) #¢> 50un| 5.9° <
Poids (kg) . g 6 -+
Impédance ————~ =2 <

MSD MSG TR MID MIG

Ze) lu!:\ﬁQ‘J. 7409.7 27.9 320.2 314.8
Suiz|389.9 400.1 26.9 312.4 307.8
50wuiz(348.0 358.8 23.4 274.0 272.7
250412/ 319.9 329.7 20.6 248.1 247.7
500u1311.0 320.4 19.6 241.4 2419
100011305, 8 314.8 17.3 237.6 238.6

s (ke)

Masse Musculse Sk

(%)

Tar deGranse &

Ratio EEC

¥ Récent o Total ‘571

TODNC TR/ TTASE BOANTTONE NOGA AT LR & 10 T anna OO N T T Thmw

Figure 3.24: Result for the third volunteer.

3.6 Recommendations and contraindications

3.6.1 Recommendations

1. Before the measurement, spread your arms slightly apart.

2. Before each measurement, use an Anios-type wipe to clean the electrodes on the

feet and hands.
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3. Before each test, roughly clean the palms of your hands and the soles of your feet
with a wipe before taking the test in order to moisten the skin and allow better

conduction.
4. The measurement must be done barefoot
5. Not having practiced physical activity before the measurement
6. Not having taken a bath or shower before the measurement
7. Do not drink or eat before the analysis
8. Go to the bathroom before taking the test
9. Avoid the period of menstruation

10. Perform the measurement at room temperature to avoid a change in body temper-

ature

3.6.2 Contraindications

e The only contraindications to the use of InBody concern implantable Defibrillators
and Pacemaker wearers.
e Pregnant women?

Impedance measurements are safe for pregnant women. However, the measurements
will be distorted due to the peculiarity of their condition (the fetus will be considered

a fatty mass).

3.7 Conclusion

The practical part has demonstrated the InBody 770’s potential to revolutionize body
composition assessment, providing healthcare professionals and, non-invasive, and com-

prehensive tool to support promoting health, fitness, and overall wellness.
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In conclusion, the integration of medical analysis tests, particularly blood tests, with
InBody 770 device analysis offers a comprehensive approach to understanding an individ-

ual’s health status.

The InBody 770 device provides detailed body composition analysis, including body
fat, muscle, and water distribution, enhancing insights into a patient’s inner health. More-
over, the device’s accuracy and precision, as evidenced by studies comparing it to the gold

standard models, make it a reliable tool for healthcare professionals.

The InBody 770’s ability to measure extracellular and intracellular fluid separately
for each limb, along with phase angle measurements, adds a layer of depth to health
assessments. Looking ahead, future work could focus on refining the accuracy of InBody
770 device analysis further, exploring its applications in different healthcare settings, and
potentially integrating it with other diagnostic tools to enhance overall health monitoring

and treatment strategies.

Overall, the search results indicate that the InBody 770 device has the potential
to play an increasingly important role in various healthcare settings, from personalized
patient care to military and research applications, as healthcare providers continue to

seek innovative, data-driven solutions to improve patient outcomes.

In the first chapter, the body’s physical and biological systems, their meaning, and the
fundamentals of direct segmental multi-frequency bioelectrical impedance measurement

have all been covered in general.

In the second chapter, the description of In body and the guiding principles of Inbody
770 have been discussed. to supply In body’s precision. To wrap up our explanation of
InBody 770’s limitations, we will outline the key components of the body composition
assessment process and contrast it with other body composition analysis techniques.

The practical work and a detailed description of the Inbody 770 analysis results are
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included in the third chapter.

We have given insightful information about a person’s general health and well-being.
Because of its well-known accuracy and precision, the InBody 770 gadget is a trustworthy
instrument for confidently evaluating general health status and tracking alterations in
body composition. The combination of cutting-edge body composition analysis using
the InBody 770 with conventional blood testing improves the precision and breadth of
medical assessments, which in turn results in more individualized and efficient healthcare

interventions.
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Abstract

The InBody 770 device analysis utilizes bioelectric impedance analysis (BIA) to measure
body composition, including resistance, providing a detailed assessment of muscle, fat, and
water distribution. This method offers accurate, efficient, and rapid analysis, enabling healthcare
professionals to quickly evaluate a patient’s health status. By leveraging the precise data from
the InBody 770, medical practitioners can detect subtle changes in body composition that may
indicate early signs of cancer. This advanced technology not only streamlines the diagnostic
process but also enhances the ability to monitor and address potential health concerns promptly,
ultimately contributing to more effective cancer diagnosis and treatment strategies.

Keywords: InBody 770, bioelectrical impedance analysis (BIA), body composition, resis-

tance, muscle, fat, water distribution, healthcare professionals, advanced technology.
Résumé

L’analyse de 'appareil InBody 770 utilise ’analyse d’impédance bioélectrique (BIA) pour
mesurer la composition corporelle, y compris la résistance, fournissant une évaluation détaillée
de la distribution des muscles, des graisses et de I’eau. Cette méthode offre une analyse précise,
efficace et rapide, permettant aux professionnels de la santé d’évaluer rapidement ’état de santé
d’un patient. En tirant parti des données précises de I'InBody 770, les médecins peuvent détecter
de subtils changements dans la composition corporelle pouvant indiquer des signes précoces de
cancer. Cette technologie de pointe simplifie non seulement le processus de diagnostic, mais
aussi améliore la capacité de surveiller et de traiter rapidement les problémes de santé potentiels,
contribuant ainsi a des stratégies de diagnostic et de traitement du cancer plus efficaces.

Mots clés: InBody 770, analyse d’impédance bioélectrique (BIA), composition corporelle,

résistance, muscle, graisse, distribution d’eau, professionnels de santé, technologie avance.
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