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Body weight? Fat

Obesity

HIZHE TITHAl HEZ X (BMN2] THE

A

i
&

e

23 ~24.9

<18.5 18.5 ~229

BMI (kg/m?)*

*Th= 2l B2 BMI 7|E

BMI, body mass index.




Normal range of Body Fat ?

Fvidence ? A w_ouﬁm [1SUS

e
‘Guidelines for Average BF%

Description Women Men

Essential fat 10-13% 2-5% )
Athletes 14-20% 6-13% e 4 4
Fitness 21-24% 14-17%

Average 25-31% 18-24%
Obese 32%+ 25%+

<ACE (2009) American Council on Exercise (ACE).>
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Obesity : Body weight? Fat?
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Normal range of Body Fat ?

e Evidence ? No consensus

« Guidelines for Average BF%

Description Women Men

Essential fat 10-13% 2-5%
Athletes 14-20% 6-13%
Fitness 21-24% 14-17%
Average 25-31% 18-24%

Obese 32%+ 25%+

<ACE (2009) American Council on Exercise (ACE).>


http://en.wikipedia.org/wiki/Sportsperson
http://en.wikipedia.org/wiki/Obese

Classic modality of measurement

1. Total body water
« Measure by Isotope dilution
«  Water = 73% of FFM

 Defect (Error)
— Range of water volume of FFM : 67~80%
—  15%~30% of water = in adipose tissue

2. Underwater weighing (Hydrodensitometry)
- Traditionally most exact technique

« Body wei(?ht, body volume, lung volume : Body fat
calculate

« Very difficult method (esp. children, severe obese person)
« Impossible in office

11



Easy modality of Fat measurement

« Anthropometry
. Body weight, BMI, WC, W/H ratio, SAD etc.
« BF% from BMI

« Adult BF% = (1.20 x BMI) + (0.23 x Age) - (10.8 x gender) - 5.4
« Child BF% = (1.51 x BMI) - (0.70 x Age) - (3.6 x gender) + 14

« Effect of race, age, sex on estimating BF% from BMI

= s oiEE  women, Yy =(4.35*BMI)-
o S (0.05*BMI2)-46.24, (r2=0.78, s.e.e.=4.63%)
: | & : L_L men, Y yy= (3.76*BMI)-(0.04*BMI?)-47.80,
i i o women | (r2=0.68, s.e.e.=4.90%)

§/4 I

15 20 25 30 35 40 45 50
BODY MASS INDEX (Wtkg?)

Deurenberg P, Weststrate JA, Seidell JC. Br J Nutr, Mar 1991;65(2):105-14
AS Jackson, PR Stanforth, J Gagnon et al. International Journal of Obesity (2002) 26, 789-796



Easy modality of Fat measurement

« Skin fold

— Subcutaneous fat «Total fat

— Jackson and Pollock equation
« Females Body Density

= 1.0994921 - 0.0009929*sum + 0.0000023*sum? -
0.0001392*age

(triceps, suprailiac, thigh skinfold measurements)

« Males Body Density

= 1.1093800 - 0.0008267*sum + 0.0000016*sum? -
0.0002574*age

(chest, abdominal, thigh skinfold measurements)

— Percent Fat = [(495 / Body Density) -450] * 100

Jackson, AS. and Pollock, M.L.Br.J.Nutr., vol 40:497-504, 1978. (MEN)
Jackson, A.S. and Pollock, M.L. and Ward, Medicine and Science in Sports vol 12:175-182, 1980. (WOMEN)

Siri W. Body composition from fluid spaces and density analysis of methods. In: Brozek J, Henshcel A, editors. Techniques for measuring body
composition. Washington, DC: National Academy Press; 1961. p 223-44. 13




Usual modality of Fat measurement

Bioelectrical Impedance Analysis (BIA)
Dual-Energy X-ray Absorptiometry (DEXA)
Computed Tomography (CT)

Magnetic Resonance Imaging (MRI)
Ultrasonography

14






BIA: Bioelectrical Impedance Analysis
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Definition and Diagnostic Criteria for Sarcopenic
Obesity: ESPEN and EASO Consensus Statement
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SCREENING

DIAGNOSIS

?

* High BMI or WC (based on ethnic cut-points)

* Surrogate parameters for sarcopenia [clinical symptoms, clinical suspicion or
questionnaires (e.g. SARC-F in older subjects)]

Both conditions must be present to proceed with the dlagnostlc process.

It will be performed in two steps:
1. ALTERED SKELETAL MUSCLE FUNCTIONAL PARAMETERS considering strength

(HGS, chair stand test)

If muscle functional parameters suggest the presence of SO, the diagnostic
process will continue considering body composition.

2. ALTERED BODY COMPOSITION: increased FM (FM%) and reduced muscle mass
assessed as ALM/W by DXA or as SMM/W by BIA

Both altered body composition and altered skeletal muscle functional
parameters should be present to assess the presence of SO.

A two-level STAGING should be performed, based on the presence of
complications resulting from high FM and low ASMM, to better mirror the
progression/severity of SO:
*STAGE I: NO complications
*STAGE II: presence of at least one complication attributable to SO (e.g.
metabolic diseases, functional disabilities, cardiovascular and respiratory
diseases).
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Low muscle strength Low muscle mass Physical performance

By handgrip ASM ASM/height? One of the following criteria:
EWGSOP2 criteria <27 kg for men FOR Gait speed: < 0.8 m/s
<20kg o <7.0Kg/m® || sevERITY
<16 kg for women for men SPPB: < &point score
By chair stand test: <15kg o <5.5Kg/m? TUG: 220s
> 15s for five rises for women 400m walk test: 2 6Gmin /NC
Low Muscle strength Low usual gait speed
SDOC criteria Muscle weakness: by handgrip M
[ ] Slowness:
<35.5 kg in men |
< 20 kg in women ‘ <0.8m/s ‘
Reduced “:5'3“—' Physical performance
i stren
T | gt One of the following criteria:
By handgri
AWGS criteria <7.0 Kg/m* for men . + yhencere OR 6-meter walk < 1.0 m/s
< E_’r'ﬂ_;' ';i';""z!{::" g};{:,} < 28 kg for men 5-time chair stand test = 12s
<5, m? (by
for women . < 18 kg for women . SPPE <9
FORSEVERITY ) | The presence of all three criteria: severe sarcopenia |

Vleza-Valderrama, Delky et al. Sarcopenia, Malnutrition, and Cachexia: Adapting Definitions and Terminology o;!éutritional Disorders in Older People with Cancer. Nutrients vol. 13,3 761. 26 Feb. 2021, doi:10.3390/nu13030761



Reduced Musdl
ASM/height? by DXA and BIA strength

| | One of the following criteria:
\ < 7.0 Kg/m? for men + By handgrip ' OR

AWGS criteria . 6-meter walk < 1.0 m/s
/ < 5.4 Kg/m? (by DXa) < 28 kg for men
< 5.7 Kg/m? by BIA) r

for women

' % | . - .
FOR SEVERITY > | The presence of all three criteria: severe sarcopenia

| 5-time chair stand test = 125
<18 kg for women SPPRE<9

NP
=122k =124
S =

Vleza-Valderrama, Delky et al. Sarcopenia, Malnutrition, and Cachexia: Adapting Definitions and Terminology o%@utritional Disorders in Older People with Cancer. Nutrients vol. 13,3 761. 26 Feb. 2021, doi:10.3390/nu13030761
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Korean Working Group on Sarcopenia Guideline:
Expert Consensus on Sarcopenia Screening and
Diagnosis by the Korean Society of Sarcopenia, the
Korean Society for Bone and Mineral Research, and
the Korean Geriatrics Society
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Screening test

SARC-F 24
Calf circumference: M <34 cm, F <33 em
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»11 5 (S-time, sitting position)
M 517, F 515 (30-sec)
Handgrip strength: M <28 kg, F <18 kg
Gait speed (4-m or 6-m) <1.0 mfs
Timed up and go 212§

Possible sarcopenia
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Physical performance Muscle mass (ASM)
DEXA: M <7.0 kg/m’, F <5.4 kg/m?
Muscle mass BIA: M <7.0 kg/m?, F <5.7 kg/m*

(standing position)
itting
5

g tion)
>11 5 (sitting position)
Chair stand (30-sec): M 517, F <1
400-m walk test: non-completion B
or 26 min
Muscle strength
Handgrip strength: M <28 kg, F <18 kg
Physical Musdle "

performance

A E D A: Severe sarcopenia
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B: Sarcopenia
C: Functional sarcopenia
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Comprehensive geriatric assessment






DEXA (Dual-energy X-ray Absorptiometry)
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A

Whole body

DEXA

Head region

Arm region

Trunk region

Leg region

31

Bodycomp Imaging Inc.

Telephone: 604-689-1911

#527-510 West Hastings St.
Vancouver, BC V6B1L8

E-Mail: vancouver@bodycomp.ca

Sex: Male Height: 181.2 cm

Age: 52

Fat

Total Body % Fat

Source: 2008 NHANES White Male

World Health O Body Mass Index C|
BMI = WHO Classification
Underueight MNommal  Overweight Obesity | Obesity Il Obesity Il
10 15 20 % E'l E 40 4

BMI has some limitations and an actual diagnosis of overweight or obesity should be made
by a health professional. Obesity is associated with heart disease, certain types of cancer,
type 2 diabotes, and other health risks. The higher a person's BMIis above 25. the greater
their weight-related risks

Body Composition Results Adipose Indices
Region Fat Lean+ Total % Fat Measure Result 1'score Z-score
Mass () BMC(g) Mass () Tscore  Z-score
1315 4705 6021 0.0 09 Total Body % Fat 252 01 08
4971 6294 02 L1 Fat Mass/Height' (kg/m?) 698 02 .5
31405 44174 05 04 Android/Gynoid Ratio 145
11613 14809 -1.2 9 Fat Trunk/% Fat Legs 1.36 2.6 13
11583 14667 14 Trunk/Limb Fat Mass Ratio 143 21 05
Subtotal 21687 64278 85964 08 Est. VAT Mass (g) 742
Head 1221 3693 4914 Est. VAT Volume (cm) 802
Total 22907 67971 90878 252 0 0.8 Est. VAT Area (em’) 154
Android (A) 2446 4996 7442 329
Gynoid (G) 3110 10639 13749 226 Lean Indices
Scan Date: March 03,2020 ID: A03032005 Measure Result T-score Z-seore
an Type: a Whale Body
Analysis March 03, 2020 11:11 Version 13.6.0.7 Lean/Height' (kg/m’) 197 04 02
Auto Whole Body Appen. Lean/Height? (kg/n?) 942 07 07
Operator: rs
Model: Horizon W (S/N 303423M) Est. VAT = Estimated Visceral Adipose Tissue
Comment:

TBAR1209 - NHANES BCA calibration

HOLOGIC*



DEXA (Dual-energy X-ray Absorptiometry)
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DEXA (Dual-energy X-ray Absorptiometry)
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Reduced Musdl
ASM/height? by DXA and BIA strength

| | One of the following criteria:
\ < 7.0 Kg/m? for men + By handgrip ' OR

AWGS criteria . 6-meter walk < 1.0 m/s
/ < 5.4 Kg/m? (by DXa) < 28 kg for men
< 5.7 Kg/m? by BIA) r

for women

' % | . - .
FOR SEVERITY > | The presence of all three criteria: severe sarcopenia

| 5-time chair stand test = 125
<18 kg for women SPPRE<9

NP
=122k =124
S =

Vleza-Valderrama, Delky et al. Sarcopenia, Malnutrition, and Cachexia: Adapting Definitions and Terminology oslélﬁtritional Disorders in Older People with Cancer. Nutrients vol. 13,3 761. 26 Feb. 2021, doi:10.3390/nu13030761
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DEXA
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VAT volume: 239 ¢cm?

VAT mass: 225 g

VAT Area; 27 cm?

SAT volume: 675 cm?
SAT mass: 637 g

SAT Area: 76 cm?

Adipose Tissue

Visceral
Subcutaneous

1
2



DEXA (Dual-energy X-ray Absorptiometry)

BODY COMPOSITION: Total Body (Enhanced Analysis)

Tissue Region Tissue Fat Lean BMC  Total Mass,
Region (%Fat) (%Fat) (9) (@) (9 (g) (kg)
Arms 369 355 6,420 2,369 4051 255 6.7
Arm Right 36.8 354 3,309 1218 2,090 133 34|
Arm Left 37.0 356 3111 1150 1961 122 32|
Arms Diff. -0.1 -0.2 197 68 129 12 0.2
Legs 346 333 22,815 7,888 14,928 867 237
Leg Right 37 334 11547 3003 7544 322 120
Leg Left 345 332 11,268 3,885 7,384 <46 117
|  Legs Diff. 0.2 03 279 119 161 -24 03,
Trunk 339 331 32422 10.995 21427 787 332
Trunk Right 341 333 16,057 5,480 10,577 401 16.5;
Trunk Left 337 329 16,365 5515 10,850 385 168
Trunk Diff. 04 04 -308 -34 -274 16 03|
Android 320 317 4327 1386 2,942 - 44
Gynoid 393 385 11,874 4671 7,203 259 12.1|
Total 337 325 65,610 22,110 43,500 2488 68.1
Total Right 338 326 32970 11,150 21,820 1,256 342
Total Left 336 324 32,639 10,960 21,680 1233 339
Total Diff. 0.2 0.2 331 191 140 23 04
Sarcopenia Results
Age ALM/Ht? Gait Speed  Grip Strength
Measured Date (years) (kg/m?) (m/s) (kg) Classification
2019-12-24 69.0 6.71 1.14 20.0 Not Sarcopenic
Composition
Age ALM Arms Lean Legs Lean
Measured Date (years) (kg) (kg) (kg)

2019-12-24 69.0 18.3 44 139



DEXAE O|2%t 24 A4S H|BIS

O—-L1-o L

Whole-body issue Composition (optimized analysis)
assessment Tissue Total mass Fat mass Lean mass BMC
Roglon (% fat) Percentile (k) ® ® (©
Arms 385 - 2.5 3533 5,637 333
Legs 43.2 - 27.2 11,335 14,899 924
Trunk 413 - 40.7 16,502 23427 790
Android 40.4 - 7.0 2,799 4,131 68
Gynokd 431 - 11.6 4918 6,484 239
Total 408 65 815 32,223 46,737 2,503
Whole body Trend in composition - Total
Total tissue (% fat) Mass (g)
S0000
800001 R
70000 e TotB
600001 Lean
s FAt
S0000T
20 30 4 S50 6 70 8 9% 100 N
30000
Age (years) 7045 Age (years)

USA (NHANES/BMDCS/Lunar combination)

USA (NHANES/BMDCS/Lunar combination) trend: Total (optimized analysis)
Date Age Tissue Total mass Tissue Fat mass Lean mass BMC Fat-free mass
measured (years) (% fat)  Percentile (kg) ® ® () (&) (&
8 Sep 2021 704 408 65 815 78,959 32,223 46,737 2,503 49,240
USA (NHANES/BMDCS/ Lunar combination) trend: Fat distribution (optimized analysis)
Date measured Age (yoars) Androld fat (% fat) Gynold fat (% fat) A/G ratio Total (% fat)
8 Sep 2021 70.4 40.4 431 094 40.8
Estimated VAT
Volume Mass Area
1,926 em” 1817g 211 em’
Estimated SAT
Volume Mass Area
1.269 om* 1197 g 139 cm*

Relative skeletal muscle mass index (ALMI):
7.36 kg/m? Baumgartner




A &H H|2HE (Clinical obesity) % H|2HE T THA| (Preclinical obesity)2| ZI¢H
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