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BodyComp™ Analysis

FLUID ANALYSIS

Total Body Water (TBW)

All the water within a person’s body, including both intracellular and extracellular fluid. Expressed as volume (liters or pints)
and percentage of total weight (%).

Why TBW is important: TBW is impacted by weight gain or loss, as well as disease conditions such as chronic kidney disease.
Low TBW does not nhecessarily mean a person is dehydrated, but can be an indicator. Obese patients will have a lower TBW%
as fat contains less water than muscle. It is important to observe any changes over time.

Extracellular Fluid (ECF)

All fluid that is not contained within the cells. Expressed as volume (liters or pints) and percentage of TBW (%).
Why ECF isimportant: Excess ECF is associated edema or swelling and an increases in ECF as a percentage of TBW can reveal
this. Excess ECF can be indicative of disease, nutritional imbalance, heart failure, etc.

Intracellular Fluid (ICF)

All fluid contained within the cells. Expressed as volume (liters or pints) and percentage of TBW (%).
Why ICF is important: ICF is the majority of water in healthy adults. Muscle is ~75% water and makes up 50% of lean body
mass. Fat is ~10% water. Decreases are associated with reductions in muscle mass, especially in the elderly and obese.

Hy-Dex® Hydration Analysis

Represents fluid status compared to a healthy population dataset. Impedance outputs are matched to data using age, gender,
height and weight. A positive number indicates that a person is more hydrated and a negative number indicates that a person
is less hydrated.

Why Hy-Dex is important: Hy-Dex provides an indication of hydration status (but does not diagnose hydration or dehydra-
tion).

TISSUE ANALYSIS
Skeletal Muscle Mass (SMM)

Includes all muscle that mechanically pulls on bones to create movement. Does not include cardiac or smooth muscle.
Expressed in kgs or Ibs and percentage of total weight (%).

Why SMM is important: Optimal levels of muscle are associated with reduced risk of health decline. SMM decreases with age
(sarcopenia), with poor nutrition (sarcopenia), and can be exacerbated by disease (cachexia) such as cancer, CHF, COPD.
Low SMM increases frailty and may lead to osteoporosis, decreased independence, low quality of life. Once SMM iis lost in an
older patient, it is very difficult to get back. It is important to assess changes in SMM over time.

Fat Mass (FM)

The amount of mass a person has that is made up of fat. Expressed in kgs or Ibs and percentage of total weight (%).

Why FMis important: Excess fat is linked to sedentary lifestyle and nutritional choices. High FM increases the risk of diseases
such as diabetes, hypertension, heart disease, some cancers, kidney disease, etc. In contrast, low FM can be associated with
malnutrition in some patients; it should be considered in context.

Fat Free Mass (FFM)

The amount of mass a person has that contains no fat (lean body mass). Includes muscle, connective tissue, organs, body
water and bone. Expressed in kgs or Ibs and percentage of total weight (%).

Why FFM is important: FFM could go up due to increased muscle or water retention; it is important to assess FFM along with
fluid. If FFM changes over time, take a deeper look at the individual components of FFM.



Protein & Minerals

Dry Lean Mass, including muscle, organs and bone. Protein & Minerals can be thought of as Fat Free Mass minus Total Body
Water. Expressed in kgs or Ibs and percentage of total weight (%).

Why Protein & Minerals is important: The human body uses proteins and minerals as “building blocks”. Muscle is primarily
protein and bone is primarily minerals so a change in this metric could indicate a change in either of these. Important to
observe changes over time. If Protein and Minerals is increasing, this is positive. If decreasing, this is concerning and additional
metrics such as Skeletal Muscle Mass should be investigated in more detail.

Active Tissue Mass (ATM)

All metabolically active tissues in the body, including ICF, muscle, organs, and nervous tissue. ATM (which is inside the cells)
+ ECM (which is outside the cells) = FFM. Expressed as kgs or Ibs and percentage of total weight (%).

Why ATM is important: Loss of ATM may be an early indicator of malnutrition. Looking at ATM can be particularly helpful in a
situation where malnutrition may be masked, such as when TBW and weight remain constant because a loss of ATM is com-
bined with an increase in ECF.

Extracellular Mass (ECM)

All metabolically inactive tissues in the body, including ECF and all fat free extracellular solids such as bone. ATM (which is
inside the cells) + ECM (which is outside the cells) = FFM. Expressed as kgs or Ibs and percentage of total weight (%).

Why ECM is important: As we know, a loss of ATM may indicate malnutrition. ECM should be examined relative to ATM in
order to understand any changes more comprehensively.

CELLULAR ANALYSIS

Phase Angle

Indicator of cell health. Phase Angle is the arctangent of reactance/resistance at 50 kHz (i.e., the angle between the measured
impedance and the measured pure resistance). Expressed in degrees. The higher the degree, the healthier your cells.

Why Phase Angle isimportant: More research needs to be done, but this is thought to be an indication of cellmembrane integ-
rity and overall cellular health and function.

BODY ANALYSIS

Body Mass Index (BMI)

A relationship between weight and height that is associated with body fat and health risks. BMI = weight / height2.

Why BMlis important: BMl is provided for your reference, but this metric is flawed because it only takes weight and height into
account - not body composition. Examining other metrics such as Fat Mass and Skeletal Muscle Mass will provide better
insight into a person’s health.

Basal Metabolic Rate (BMR)

Daily amount of energy a person’s body burns when at complete rest. Expressed in calories.
Why BMR is important: Useful for understanding caloric needs to create nutrition interventions.

Mean
Standard Deviation (SD) Tables The average for the healthy population.
Standard Deviation tables provide a guide to help you -1SD to 1SD
understand how a patient’s results compare to those The range for 68% of the healthy population.
of a healthy population dataset. The majority of healthy patients fall within this range.
-2SD to 2SD
The range for 95% of the healthy population.
-3SD to 3SD

The range for 99.7% of the healthy population.

Reference Range Sources

1. Tests performed by and data on file at ImpediMed.

2. Janssen, | et al. Skeletal muscle mass and distribution in 468 men and women aged 18-88 yr. J Appl Physiol. July 2000; 89(1):81-8. doi: 10.1152/jappl.2000.89.1.81.

3. Adapted from American College of Sports Medicine (ACSM) Health-Related Physical Fithess Assessment Manual, 5th Edition, 2018.

4. CDC: https://www.cdc.gov/healthyweight/assessing/bmi/adult_bmi/index.html

5.Bosy-Westphal, A et al. Phase angle from bioelectrical impedance analysis: Population reference values by age, sex, and body mass index. J Parenter Enteral Nutr. Jul-Aug 2006;
30(4):309-16. doi: 10.1177/0148607106030004309.

6. Bosy-Westphal, A et al. Patterns of bioelectrical impedance vector distribution by body mass index and age: implications for body-composition analysis. Am J Clin Nutr. 2005;
82:60-8.

7. Picoli, A et al. Impedance vector distribution by sex, race, body mass index and age in the United States: standard reference intervals as bivariate Z scores. Nutrition 2002;
18:153-167.



FEMALE REFERENCE RANGES

Total Body Water % of Weight' Phase Angle®
Age -3SD -2SD -1SD Mean 1sD 2SD 3sD Age BMI -3SD -2SD -1SD Mean 1SD 2SD 3SD
18-29 | 394 43.5 476 51.7 55.8 59.9 64.0 18-19 185-25 386 455 524 593 662 731 8.00
30-49 340 39.6 45.2 50.8 56.4 62.0 67.6 >25-30 401 470 539 6.08 677 746 @815
50+ 30.9 36.8 42.7 48.6 54.5 60.4 66.3 >30-35 415 480 545 610 675 740 805
Extracellular Fluid % of Total Body Water" >35-40REl 499 | 536 | 613 | 6.90 | 767 RS
Age -38D 25D -1SD Mean 1SD 28D 3sD >40-50 414 478 542 606 670 734 798
18-29 38.9 403 217 431 445 45.9 473 20-29 185-25 394 462 530 598 666 734 802
30-49 394 208 422 436 45.0 46.4 478 >25-30 406 474 542 610 678 746 @814
50+ 308 415 43.2 44.9 466 483 50.0 >30-35 414 482 550 618 686 754 822
>35-40 417 485 553 621 689 757 825
Intracellular Fluid % of Total Body Water' >40-50 417 483 549 615 681 747 813
Age | 38D | 25D | -1SD | Mean | 15D | 25D | 33D 30-39 18525 402 469 536 603 670 737 804
18-20 ey S 555 | 569 | 583 I >25-30 416 483 550 617 684 751 818
30-49 522 53.6 55.0 56.4 57.8 59.2 60.6 >30-35 424 491 558 625 692 759 826
SO+ RN 17 | 534 | 551 | 568 [7585 NS >35-40 426 492 558 624 690 756 822
Skeletal Muscle Mass % of Total Weight? >40-50 406 477 548 619 690 761 832
Age -3SD -2SD -1SD Mean 1sD 25D 3sD 40-49 185-25 392 460 528 596 664 732 800
18-29 170 227 28.4 341 308 455 51.2 >25-30 408 475 542 609 676 743 @810
30-39 138 194 250 306 362 418 474 >30-350 479 | 548 | 617 | 686 | 755
40-49 142 192 242 292 342 392 442 >35-40[N 476 | 546 | 616 | 686 | 756 [
50-59 159 203 247 291 335 379 423 >40-SOREE 464 | 536 | 608 | 680 | 752 A
60+ 15.0 19.7 244 291 338 385 43.2 50-59 185-25 369 437 505 573 641 709 777
>25-30 377 447 517 587 657 727 @797
Fat Mass % of Total Weight® >30-35 380 450 520 590 660 730 800
Age VeV Lean Good Fair High  \oof >35-40 373 445 517 589 661 733 805
20-29 <151 =151t0<176 =17610<206 =20.6t0<24.2 224210<30.5 =30.5 >40-50 371 441 51 581 6.51 7.21 791
30-39 <15.5 =2155t0<183 =2183t0<22.0 =2220t0<258 =258t0<315 =31.5 60-69 18525 317 395 473 551 629 707 785
40-49 <16.8 216810<206 =2206t0<246 =2461t0<284 =22841t0<334 =334 >25-30 343 415 487 559 631 703 775
50-59 <191 2191t0<236 =23610<276 =27610<308 =30.4t0<350 =35.0 >30-35 343 416 489 562 635 708 781
60-69 <20.2 220.2t0<246 =2461t0<283 =2831t0<315 =2315t0<356 =35.6 >35-40 331 406 481 556 631 706 781
70-79 <183 =183t0<237 =2237t0<276 =2761t0<310 =310t0<353 =353 >40-50 318 395 472 549 626 703 780
Fat Free Mass % of Total Weight® =70 185-25 260 344 428 512 596 680 764
Age oV Lean Good Fair High ‘F’,?;g >25-30 292 370 448 526 604 682 760
20-29 >84.9 >82.4t0<849 >7941t0<82.4 >758t0<79.4 >695t0=<758 =69.5 >30-35 302 377 452 527 602 677 752
30-39 >84.5 >817t0<845 >780t0=817 >742t0<780 >685t0<74.2 =68.5 >35-40 274 358 442 526 610 694 778
40-49 >83.2 579.410<832 >754t0<79.4 >716t0<754 >666t0<716 =66.6 >40-50 291 363 435 507 579 651 723
50-59 >80.9 >76.4t0=<80.9 >72.4t0=<764 >692t0=<724 >650t0<69.2 =65.0
60-69 >79.8 >75410<798 >717t0<754 >685t0=717 >64.410=<685 =64.4
70-79 >817 >7631t0=817 >724t0<763 >69.0t0=<724 >647t0<690 =64.7
Body Mass Index* Hy-Dex®7*
Age Underweight Healthy Overweight Obese Age -3SD -2SD -1SD Mean 1SD 2SD 3SD
20+ <18.5 218.5t0 <25.0 =25.0t0 <30.0 =30.0 All =75 -50 =25 0 25 50 75

*Hy-Dex is a bi-directional scale that displays a person’s fluid status as compared to a dataset from an average population. Height, age,
gender and BMI are already taken into account. Results are simply “normalised” to the scale above, with 25 points equivalent to 1 standard
deviation.



MALE REFERENCE RANGES

Total Body Water % of Weight' Phase Angle®
Age -3SD -2SD -1SD Mean 1sD 2sD 3sD Age BMI -3SD -2SD -1SD Mean 1SD 2SD 3SD
18-29 473 511 54.9 58.7 62.5 66.3 701 18-19 185-25 451 528 605 682 759 836 913
30-49 454 493 53.2 571 61.0 64.9 68.8 >25-30 497 567 637 707 777 847 917
50+ 421 46.0 49.9 53.8 57.7 61.6 65.5 >30-35 425 514 603 692 781 870 959
Extracellular Fluid % of Total Body Water' >35-40QRR 547 | 614 | 681 | 748 | 815 RS
Age  -3SD 25D 15D Mean 15D 25D 35D >40-50 476 536 596 656 716 776 836
18-20 G 414 427 440 453 46.6 479 20-29 185-25 473 545 617 689 761 833 905
30-49 389 409 429 449 469 489 509 >25-30QEl 556 | 6.28 | 700 | 772 [844 R
50+ 1.9 435 451 167 483 499 515 >30-35 489 560 631 702 773 844 915
>35-40 468 542 616 690 764 838 912
Intracellular Fluid % of Total Body Water' >40-50 466 535 604 673 742 811 880
Age | -3SD | 25D | -1SD | Mean | 1SD | 23D | 3SD 30-39 18525 456 526 596 666 736 806 876
18-29 521 53.4 547 56.0 57.3 58.6 59.9 525-30 485 554 623 692 761 830 899
30-49 S e il 2 el e >30-35 478 550 622 694 766 838 910
50+ RSN 501 517 | 533 | 549 |NSCSN NEE >35-40 481 550 619 688 757 826 895
Skeletal Muscle Mass % of Total Weight? >40-50 440 516 592 668 744 820 896
Age  -3SD 25D 1D Mean 1SD 25D 3D 40-49 185-25 436 506 576 646 716 786 856
18-20 IS 335 379 123 167 511 555 >25-30 460 530 600 670 740 810 880
30-39 241 201 341 391 441 491 541 >30-350 539 | 607 | 675 | 743 | 811 EE
40-49 251 201 331 371 a1 451 291 >35-40 442 516 590 664 738 812 886
50-59 249 283 317 351 385 419 453 >40-500N 489 | 566 | 643 | 720 | 797
60+ 186 24.0 20.4 348 402 456 510 50-59 18525 426 492 558 624 690 756 822
>25-30 425 497 569 641 713 785 857
Fat Mass % of Total Weight® >30-35 433 503 573 643 713 783 853
Age YoV Lean Good Fair High  Yeof >35-40 408 484 560 636 712 788 864
20-29 <79 =279to<N5 =115t0<158 =158t0<197 =2197t0<249 =249 >40-50 385 462 539 616 693 770 847
30-39 <12.4 212410<159 21591t0<19.2 =19.2t0<224 =222.4t0<264 =264 60-69 185-25 331 413 495 577 659 741 823
40-49 <15.0 2150t0<185 =185t0<214 =214t0<24.2 =2242t0<278 =278 >25-30 376 451 526 601 676 751 826
50-59 <170 2170t0<202 =202t0<230 =230t0<256 2256t0<29.2 2292 >30-35 375 451 527 603 679 755 831
60-69 <181 =2181t0<210 =210t0<236 =2361t0<264 =26.410<298 =298 >35-40 341 426 511 596 681 766 851
70-79 <175 =2175t0<210 =210t0<237 =2371t0<258 =25810<294 =294 >40-50 317 403 489 575 661 747 833
Fat Free Mass % of Total Weight® 270 18525 253 339 425 511 597 683 769
Age Jo¥ Lean Good Fair High ‘F’,?;; >25-30 312 389 466 543 620 697 774
20-29 >921 >885t0<921 >84.2t0=885 >80.3t0=84.2 >751t0=80.3 =751 >30-35 322 398 474 550 626 702 778
30-39 >87.6 >841t0<87.6 >808t0=<841 >776t0<80.8 >736t0<776 =736 >35-40 323 396 469 542 615 688 761
40-49 >85.0 >815t0<85.0 >786t0=<815 >758t0<786 >722t0<758 =722 >40-50 242 329 416 503 590 677 764
50-59 >83.0 >579.8t0<83.0 >770t0<798 >744t0<770 >708to<744 =708
60-69 >81.9 >790t0<819 >764t0<790 >736t0<764 >702t0<736 =702
70-79 >825 >790t0=<82.5 >763t0=<790 >742t0<763 >706to<74.2 <706
Body Mass Index* Hy-Dex®7*
Age Underweight Healthy Overweight Obese Age -3SD -2SD -1SD Mean 1SD 2SD 3SD
20+ <18.5 =18.5t0<25.0 =25.0to <30.0 =30.0 Al -75 -50 25 0 25 50 75

*Hy-Dex is a bi-directional scale that displays a person’s fluid status as compared to a dataset from an average population. Height, age,
gender and BMI are already taken into account. Results are simply “normalised” to the scale above, with 25 points equivalent to 1 standard
deviation.
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