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BREAST CANCER 
OUTCOMES AND BODY 

COMPOSITION

3241 women stage 
II/III breast cancer 
(2000-2013)

Caan et. al. Association of Muscle and Adiposity 
Measured by Computer Tomography With 
Survival in Patients with Nonmetastatic Breast 
Cancer. JAMA. 2018



BREAST CANCER AND 
METABOLIC MORTALITY

SEER ana lysis Zaorski et al. Causes of death among cancer 
patients. Annals of Oncology 2016. 



BREAST CANCER AND 
METABOLIC MORTALITY

1340 Women trea ted for breast cancer Cannioto et. al. Physical Activity Before, During, and After Chemotherapy for High-Risk Breast 
Cancer: Relationships With Survival. J Natl Cancer Inst. 2021
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3 Mont h Progra m :
- EXERT- C
- EXERT- BCN
- EXERT- BC
- SLED

Ye a rly Progra m :
-  Mont hly oscilla t ions  b e t ween s t rengt h, cond it ioning , a nd  hyp e rt rophy 
reg imens  

• Mobilit y Sess ions
• Sit  Down Nut rit ion a nd  Exercise  Discuss ions



THE PHYSIOLOGIC AND METABOLIC EFFECTS DIFFER DRASTICALLY W ITH INTENSITY

N O T ALL EXER CIS E IS  TH E 

S AME



CAN WE IMPROVE 
STRENGTH AND MUSCLE 

MASS DURING AND 
AFTER TREATMENT?

8Ca rpenter et. Al. EXERT‐BC: A pilot study of a n exercise regimen designed to improve functiona l mobility, 
body composition, a nd strength a fter the trea tment for brea st ca ncer. Ca ncer Medicine. 2024.
 

Figure 1: Exercise intervention. 
 
 
 
 
 
 
 
 
 
 
                       

3x/week:                                     3x/week:                                      3x/week:   
                      Split Squat                                  Split Squat                                    Split Squat 
            Load Trap Bar Deadlift                Load Trap Bar Deadlift             Load Trap Bar Deadlift 
                   Incline DB Bench                      Incline DB Bench                        Incline DB Bench 
                      Bird Dog Row                            Bird Dog Row                             Bird Dog Row 
 

             

 Month 1 
(2-week “ramp up”)  Month 2  Month 3 

Pre-intervention Assessment 
Functional mobility screening 

Y-balance assessment 
Body composition testing 

Quality of life questionnaire assessment 
  

Post-intervention Assessment 
Functional mobility screening 

Y-balance assessment 
Body composition testing 

Quality of life questionnaire assessment 
  

N %
Media n Age a t Enrollment (Interqua rtile ra nge) 56.5 (51- 64)
Prior History of Exercise 9 23
Brea st Ca ncer Sta ge

Ducta l ca rcinoma  in situ 3 8
Ea rly sta ge 26 65
Loca lly a dva nced 8 20
Locoregiona l recurrence 2 5
Dista nt meta sta ses present 1 3

Lymphedema  a t Time of Enrollment 7 18
Concurrent Receipt of Anti- Estrogen Thera py 32 80
Concurrent Receipt of Non- Hormona l Systemic 
Thera py 5 12.5
Concurrent Ra diothera py 12 30
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Ba seline (media n 
[IQR])

Post- intervention (media n 
[IQR]) P va lue

Height (inch) 64.8 (63 -  66) -  N/A
Weight (initia l) 168.7 (148.3 -  192.9) 163.1 (142.9 -  191.2) 0.067
Body Fa t (lb) 67.6 (47.1 -  88.1) 62.2 (42.7 -  90.2) 0.548
Body Fa t (%) 38.9 (33.4 -  44.1) 36.1 (30.5 -  43.5) <0.001
US Excess Fa t (%) 6.6 (0.0 -  18.9) 2.8 (0.0 -  13.4) 0.002
Muscle ma ss (lb) 55.1 (51.6 -  61.4) 56.4 (52.1 -  61.8) 0.103
Muscle Ma ss (%) 33.8 (30.2 –  36.0) 35.8 (31.9 –  40.0) 0.011
Whole Body Pha se Angle 
(degrees) 4.9 (4.6 -  5.2) 5.1 (4.8 -  5.4) <0.001
Grip Strength, Right (lb) 18 (15 -  22) 24 (20 -  28) <0.001
Grip Strength, Left (lb) 20 (16.8 -  22.3) 26 (22 -  28.5) <0.001
Functiona l Mobility Screen 
Score 9 (8 -  11) 12 (9.8 -  14) <0.001
Y- Ba la nce Test Score, Left 
Side 72.3 (63.9 -  81.2) 83.9 (78.3 -  98.1) <0.001
Y- Ba la nce Test Score, Right 
Side 73.0 (62.3 -  80.2) 86.2 (76.5 –  95.0) <0.001
EQ5D6 Score 73.5 (60 -  86.3) 85 (70 -  95) <0.001
Godin Questionna ire Score 23.5 (6 -  35.3) 41.5 (32.8 -  55.5) <0.001

Loa d (Pounds x Repetitions x Sets)

Exercise Month 1, week 4 Month 2, week 4 Month 3, week 4
P va lue, Month 1 vs 

3

Loa d Split Squa t 422.4 (33.5- 660)
844.8 (590-

1056)
844.8 (720-

1290) <0.001

Loa d Tra p Ba r Dea dlift
2493 (2010-

2862)
2668 (2082-

3366)
3120 (2232-

3675) <0.001
Incline Dumbbell 
Bench 375 (300- 450) 575 (450- 612.5) 600 (585- 775) <0.001
Bird Dog Row 450 (300- 502) 600 (450- 682.5) 750 (660- 825) <0.001
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Champ et. al. Body composition benefits  diminish one year after a resistance training regimen in breast cancer patients, but strength, balance, and mobility persist. Under review. JSCR.
 

WHAT HAPPENS A YEAR LATER?
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CAN WE IMPROVE 
STRENGTH AND MUSCLE 
MASS WHILE REDUCING 
FAT MASS DURING AND 

AFTER TREATMENT?

N %
Age, yea rs (media n, ra nge) 54 (27 -  72)

Body ma ss index (media n, ra nge) 30.3 18.9 -  48.1
Prior exercise 18 40.9
Brea st ca ncer sta ge
DCIS 3 6.8
Sta ge I- II 22 50
Sta ge III 18 40.9
Meta sta tic 1 2.3
Premenopa usa l 11 25.0
Postmenopa usa l 33 75.0
Ca ncer- rela ted symptoms present 35 79.5
Upper extremity lymphedema  present 8 18.2
Receipt of ra dia tion thera py 37 84.1
Ra dia tion thera py during exercise 17 38.6
Prima ry brea st surgery
Ma stectomy 26 59.1
Lumpectomy 18 40.9
Lymph node ma na gement
Sentinel node biopsy only 35 79.5
Axilla ry node dissection 9 20.5
Ta rgeted systemic thera py during exercise 6 13.6
Receipt of a nti- estrogen thera py 31 70.5

Carpenter et. al. EXERT-BCN: An EXErcise Regimen designed to improve body composition, functional 
capacity, and strength after Treatment for Breast Cancer with Nutrition optimization. Under review. JCO OP.
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CAN WE IMPROVE 
STRENGTH AND MUSCLE 
MASS WHILE REDUCING 
FAT MASS DURING AND 

AFTER TREATMENT?

Inbody pa ra meter
Pre- regimen, Media n 

(IQR)
Post- regimen, Media n 

(IQR)
% cha nge

Pa ired p 
va lue

Body fa t , kg 32.3 (23.2 -  41.9) 30.5 (20.5 -  40.8) - 6.6 <0.001
Muscle ma ss, kg 25.9 (23.9 -  28.6) 26.4 (24.0 -  28.4) 1.4 0.003
Fa t- free ma ss, kg 47.8 (44.0 -  52.2) 48.2 (44.1 -  52.2) 1.0 0.018
Whole body pha se 
a ngle, degrees

5.08 (4.80 -  5.37) 5.28 (5.24 -  5.57)
4.0 <0.001

Ca rbohydra tes 
(gra ms/da y)

141.9 (93.6 –  209.2) 92.8 (47.4 –  147.2)
-34.6 <0.001

Resting meta bolic ra te, 
kCa l/da y

1398.5 (1317.4 -  1494.7) 1408.0 (1321.3 -  
1493.8) 0.8 0.018

Carpenter et. al. EXERT-BCN: An EXErcise Regimen designed to improve body composition, functional 
capacity, and strength after Treatment for Breast Cancer with Nutrition optimization. Under review. JCO OP.
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Shamsesfandabadi et. al. Improvement of Lymphedema from Intense Resistance and Strength Training in 
Breast Cancer Survivors. Under review. Jama Network.

WILL STRENGTH 
TRAINING EXACERBATE 

LYMPHEDEMA?

115 wom e n on:
- EXERT- C
- EXERT- BCN
- EXERT- BC

Ed e m a  Ind ex:
-  Bila t e ra l ECW/ TBW

ECF ra t io :
-  Ext ra ce llula r wa t e r of t he  a ffe c t e d  t o  
una ffe c t e d  a rm

Va ria ble n (%)
Pa tients 115
Age (yea rs) 54.10 (range 24-71)
Disea se site

Left 57 (49.57%)
Right 54 (46.96%)
Bila tera l 4 (3.48%)

Surgery
Lumpectomy 69 (60.00%)
Ma stectomy 46 (40.00%)

Lymph node surgery
SLN 96 (83.48%)
ALND 14 (12.17%)
Both 5 (4.35%)

Pa tients with clinica l lymphedema 15 (13.04%) 
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Shamsesfandabadi et. al. Improvement of Lymphedema from Intense Resistance and Strength Training in 
Breast Cancer Survivors. Under review. Jama Open.

WILL STRENGTH 
TRAINING EXACERBATE 

LYMPHEDEMA?

Fluid  a s s e s s m e nt  fo r  ALND g roup  (n  = 19)
Va ria ble InBody a t ba seline Inbody a fter exercise P va lue

Lea n ma ss a ffected 5.66(1.20) 5.81(1.05) .0523
Lea n ma ss 
una ffected

5.80(4.78- 6.55) 5.91(5.16- 6.61) .1362

TBW a ffected 4.41(0.94) 4.52(0.83) .0681
TBW una ffected 4.52(3.73- 5.11) 4.59(4.03- 5.14) .1475
ICW a ffected 2.73(0.57) 2.80(0.50) .0540
ICW una ffected 2.80(2.31- 3.15) 2.87(2.49- 3.17) .0892
ECW a ffected 1.63(1.46- 1.98) 1.70(1.54- 1.94) .0519
ECW una ffected 1.72(1.43- 1.96) 1.72(1.52- 1.96) .3548
ECW/TBW 0.385(0.007) 0.384(0.008) .0509
ECW/TBW a ffected 0.381(0.005) 0.380(0.004) .0442
ECW/TBW una ffected 0.378(0.378- 0.384) 0.377(0.375- 0.382) .0076

Va ria ble InBody a t ba seline Inbody a fter exercise P va lue
Lea n ma ss a ffected 5.45(4.92- 6.08) 5.64(4.98- 6.20) <.0001
Lea n ma ss 
una ffected

5.51(4.83- 6.06) 5.53(5.05- 6.20) <.0001

TBW a ffected 4.26(3.81- 4.76) 4.39(3.88- 4.81) <.0001
TBW una ffected 4.30(3.77- 4.72) 4.30(3.92- 4.83) <.0001
ICW a ffected 2.62(2.36- 2.91) 2.71(2.40- 3.00) <.0001
ICW una ffected 2.67(2.34- 2.93) 2.67(2.45- 2.98) <.0001
ECW a ffected 1.63(1.46- 1.81) 1.68(1.48- 1.85) <.0001
ECW una ffected 1.63(1.43- 1.83) 1.65(1.48- 1.85) .0022
ECW/TBW 0.385(0.006) 0.383(0.006) <.0001
ECW/TBW a ffected 0.381(0.004) 0.380(0.004) <.0001
ECW/TBW una ffected 0.380(0.378- 0.383) 0.378(0.376- 0.382) <.0001

Flu id  a s s e s s m e nt  fo r  a ll p a t ie n t s  (n=111)



HAND GRIP 
STRENGTH
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Lopez-Bueno et. al. Thresholds of handgrip strength for all-cause, cancer, and cardiovascular 
mortality: A systematic review with dose-response meta-analysis. Aging Research Reviews. 2022



HAND GRIP 
STRENGTH
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Champ et. al. Grip Strength as a Surrogate Measure of Strength, Functional, and Metabolic Parameter 
Increases in Breast Cancer Survivors Undergoing an Exercise Regimen. Under review. Scientific Reviews.

Ba seline
Post-

Intervention
Grip pa ra meters Median (IQR) Pa ired p va lue
R/L Ma ximum 24 (20-28) 27 (24-30) <0.001
R/L Minimum 20 (16-24) 24 (20-27) <0.001
R/L Mea n 22.5 (17.6-26.0) 26.0 (22.1-28.4) <0.001
R/L Misma tch, % 13.3 (6.5 -  25.8) 8.7 (3.9 -  15.4) <0.001
Non- grip pa ra meters
Y ba la nce, L/R Mea n 77.0 (66.5- 85.0) 86.8 (79.4- 95.8) <0.001
Y ba la nce, % 
Misma tch 3.8 (1.4- 8.1) 3.4 (1.7- 6.0) 0.010
Functiona l mobility 
screen score 10 (9-12) 13 (10-15) <0.001

Composite Loa d
4129 (3361-

5161)
6162 (4854-

7315) <0.001

Grip R/L Mea n, Ba seline F va lue R squared UVA p va lue MVA p va lue
Ba seline bodyfa t , % 8.147 0.0565 0.005 -
Ba seline muscle ma ss, % 9.463 0.0651 0.002 0.004
Ba seline whole body pha se 
a ngle, degrees 31.68 0.183 <0.001

<0.001

Ba seline Inbody resting 
meta bolic ra te 9.211 0.0566 0.003

0.011

Grip, R/L Misma tch Ba seline
Ba seline bodyfa t , % 1.675 0.0122 0.198 -
Ba seline muscle ma ss, % 0.6206 0.0045 0.432 -
Ba seline whole body pha se 
a ngle, degrees 0.0128 0.00009 0.910

-

Ba seline Inbody resting 
meta bolic ra te 0.6678 0.0049 0.415

-



Hypertrophy & 
Breast Cancer
Decades of Negative 
Studies

Minimal Threshold: 5 sets/muscle/week
Optimal Threshold: 10 sets/muscle/week

Rosenberg et. al. Quantity of Resistance Exercise for Breast Cancer Patients: Does 
the Dose Match the Objective? J Strength Cond Res. 2021



EXERCISE IS NOT MEDICINE

19

Exercise may improve body composition, strength, VO2max, ba lance and bone density, or even breast cancer 

outcomes when:

Exercise is goa l oriented with appropria te methods to achieve these goa ls by promoting a  physiologic stress 

tha t reaches adequa te levels to promote metabolic, cellula r, and physiologic adapta tion
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EXERT- BCH
Ra ndomized Compa rison of 

Hypertrophy Regimens in 
Brea st Ca ncer

Optima l 
Hypertrophy?

ACSM 6- 12- 25

35 minutes60 minutes

EXERT- BCHC
Impa ct of Hypertrophy& 

Conditioning Regimens on 
VO2ma x a nd Body 

Composition in Brea st Ca ncer

Conditioning vs. 
Hypertrophy?

Conditioning

Washout

Hypertrophy

Hypertrophy

Conditioning

*Monthly VO2 Max

Ex Onc Sled: NEOCHEMOPRT
Ra ndomized Compa rison of 

Hypertrophy Regimens in Brea st 
Ca ncer

Neoa djuva nt 
chemothera py

RT + 20 g 
protein

RT + 60 g 
protein



“ E XE R C IS E ”  O N LY W O R KS  

IF  YO U  H IT TH E  R E Q U IR E D  D O S E
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THANK YOU
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