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Exercise and Wellness Programs Enhance Breast Cancer Patients’ Well-Being
and Can Lower Healthcare Costs

New Studies Show Significant Impact of Prehabilitation and Post-Surgical Programs

Abstract: The Benefits of a Clinically Based Individualized Exercise Oncology Program on Quality of Life
and Health Care Costs for Early-Stage Breast Cancer Patients

Abstract: A Randomized Control Pilot of Prehabilitation During Neoadjuvant Chemotherapy for
Women with Breast Cancer: A Mixed Methods Study

Columbia, MD, April 27, 2023—Specialized exercise and wellness programs significantly elevated breast
cancer patients’ physical well-being and quality-of-life while reducing healthcare costs in new research
presented this week at the American Society of Breast Surgeons Annual Meeting in Boston.

Karen Wonders, PhD, FACSM, lead study author and Professor of Exercise Physiology, Program Director
of Exercise Science at Wright State University, and her team examined the impact of a 12-week post-
surgical program of individualized exercise aligned with the American College of Sports Medicine
Guidelines for Cancer Survivors. They found program participants improved on all health-related quality-
of-life measurements, while the control group declined or remained the same. Also examining for the
first time the relationship between exercise intervention and utilization of healthcare resources,
researchers found that patient emergency department (ED), hospital and office-based visits significantly
declined, lowering healthcare costs.

Canadian researchers, led by Frances Wright, MD, MEd, FRCSC, lead study author and Professor of
Surgery at Sunnybrook Health Sciences Center, Toronto, ON, presented data on the impact of
individualized prehabilitation programs combining exercise with dietary and stress management
counseling on breast cancer patients prior to surgery as they underwent neoadjuvant (pre-surgical)
chemotherapy (NACT). Immediately after chemotherapy and six months post-cancer surgery, program
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participants demonstrated better functional walking capacity and self-reported general quality-of-life
and fatigue measurements as well as other improvements compared to the control group.

Dr. Wonders’ prospective clinical trial involved 243 patients randomized to the exercise and control
groups. Interventions consisted of 150 minutes of cardiovascular exercise weekly, primarily walking or
recumbent bicycling at a low to moderate intensity. Each week, the group also engaged in two to three
60-minute sessions of full body workouts weekly using free weights or exercise stretch bands.

Both groups were assessed pre- and post-intervention using the Functional Assessment of Cancer
Therapy-Breast (FACT-B), the Short Form-36 Health Survey (SF-36) and the Brief Fatigue Inventory (BFI).

“These well-recognized measurement tools focus on physical, social, emotional and functional well-
being, rating performance on a scale of one to 28. Controlling for demographic factors and
comorbidities, differences between the two groups were significant,” comments Dr. Wonders. “There
was a linear relationship between exercise and decrease in health care utilization.” ED visits decreased
by 33.2%, hospital outpatient visits by 21.5% and office-based visits by 41.8%.

“With a growing recognition of the importance of exercise, currently it is written into the standards or
guidelines of several major national U.S. breast cancer organizations,” she comments. “Our study adds
to the body of literature supporting it, not only by demonstrating benefits but also by showing that
exercise can help cut healthcare costs.”

Dr. Wright’s research breaks new ground in examining prehabilitation (a program focused on optimizing
health during the pre-operative time period) for breast cancer patients as they embark on a stringent
course of varied of cancer therapies for up to 12 months. While the main aim of the study was to assess
the feasibility of such a program, the study also yielded significant data on its benefits. With almost half
of the women approached agreeing to participate and 87% completing the program, authors conclude
that prehabilitation is feasible and well-received by patients.

In the study, 72 participants were randomized into the intervention and control groups. The attrition
rate over the course of the study was 13%. Prehabilitation consisted of an individual counseling session
with a nutritionist and psychiatrist. After evaluation by a physiotherapist, participants were assigned a
customized exercise program centering on several 30-minute cardiovascular exercise sessions each
week complemented by upper body strength training.

They were administered physical fitness tests and a variety of well-recognized self-rating health-related
questionnaires for baseline, post-NACT and post-surgical data. In addition to these quantitative
measures, qualitative interview data suggested that the program had a substantial positive impact on
the treatment experience overall.

“The impact of our prehabilitation was quite positive with no intervention-related adverse events
reported,” comments Dr. Wright. “While a more extensive trial is warranted to determine efficacy, our
program will be operationalized shortly though a non-profit that will offer it on a virtual platform
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nationally throughout Canada for women who wish to participate. We are very excited about the
prospects.”

Both researchers agree that exercise and wellness programs for breast cancer patients are a win-win.
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The Benefits of a Clinically Based Individualized Exercise Oncology Program on Quality of Life and
Health Care Costs for Early-Stage Breast Cancer Patients

Authors: Karen Wonders?, Kathryn Schmitz?, Jay Harness?, E Ronald Hale*, Arthur Lerner®

Institutions: ‘Maple Tree Cancer Alliance, Dayton, OH, University of Pittsburgh School of Medicine,
Pittsburgh, PA, *Maple Tree Cancer Alliance, Santa Barbara, CA, *Kettering Cancer Care, Kettering, OH,
>Maple Tree Cancer Alliance, Palm City, FL

Background/Objective

In 2018, 1.74 million individuals were diagnosed with cancer in the US. The direct and indirect cost of
cancer care was $158 billion. Unplanned hospitalizations and ED visits account for a significant portion
of overall cancer care costs. Physical and psychosocial interventions have proved efficacious for helping
relieve patient burdens and reduce overall costs. The purpose of the present study was to prospectively
establish the influence of quality of life on the health care utilization and costs following a 12-week
individualized exercise intervention in patients with early-stage breast cancer.

Methods

For this open-label, randomized, prospective, comparative clinical trial, patients with early stage breast
cancer (stage | to Il) were randomly assigned into two groups: the control group (CG, n =120) and the
exercise training group (EX, n = 123). Patients in the exercise intervention group completed 12 weeks of
prescribed, individualized exercise that aligned with the American College of Sports Medicine (ACSM)
exercise guidelines for cancer survivors. The control group received the current standard of care, which
includes a resource guide with various options available to cancer survivors. Both the EX and CG
completed the Functional Assessment of Cancer Therapy-Breast (FACT-B), the Short Form-36 Health
Survey (SF-36), and the Brief Fatigue Inventory (BFI) at baseline and following the 12-week exercise
intervention.

Results

In analysis of covariance models controlling for demographic factors and comorbidities, the breast
cancer-specific quality of life improved significantly across categories of each health-related quality of
life items in the EX-group as compared to the CG (p< 0.001). In Cox regression models controlling for the
same covariates, all of the health-related quality of life questions studied were significant predictors of
emergency room (ED) visits, hospital outpatient visits, and private office-based visits. Specifically, ED
visits decreased by 33.2%, hospital outpatient visits decreased by 21.5%, and private office-based visits
decreased by 41.8%.
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Conclusions

These results signify that all dimensions of health-related quality of life items studied were positively
impacted by exercise and can be used as indicators to decrease health care costs among patients with
early-stage breast cancer. As key providers of breast cancer care, breast surgeons can be important

advocates for referring patients to supervised exercise oncology programs.

Table 1: Differences in Baseline Characteristics and Outcomes between Treatment Arms

Table: Differences in Baseline Characteristics and Outcomes between Treatment Arms

Treatment Arm
Variables PAP (N=166) Placebo (N=178) P-Value
n(%); Mean=SD | n(%); Mean = SD
Age (years) 507117 50.8=109 0913
Site of Recruitment (number of patients) 0.947
Site A 47(28.3) 53(29.8)
Site B 41(24.7) 42 (23.6)
Site C 78 (47.0) 83 (46.6)
BMI 0444
Underweight (< 18.5 kg/m?) 6(3.6) 6(3.4)
Normal (18.5-22.9 kg/m?) 24(14.3) 36(20.2)
Overweight (23-24.9 kg/'m?) 19(11.4) 24 (13.3)
Obese (= 25 kg/m?) 117 (70.5) 112 (62.9)
Risk Factors
Hypertension 77 (46.4) 71(39.9) 0224
NIDDM 41(24.7) 34(19.1) 0.209
Smoking 8(4.8) 6(3.4) 0.497
Operation 0.766
Simple Mastectomy +/- SLNB 85 (31 94 (52.8)
Modified Radical Mastectomy +/- SLNB 81 (48.8) 84 (472)
Operative Time (minutes) 155.16=43.93 15229=41.18 0.531
Wound Closure 0432
Staples 130 (78.3) 133 (74.7)
Subcuticular 36 (21.7) 45(25.3)
Duration of Treatment/Indwelling Drains (days) 1217=4.12 11.78=4.14 0.373
Neoadjuvant Treatment 93 (36.0) 93(32.2) 0482
Total SSIs at End of Study (i.e., 90 days) 3(1.8) 8$(4.3) 0.157
Day SSI Developed 0.171
POD 0-30 (early SSI) 3(1.8) 8$(4.5)
POD 31-90 (late SSI) 0(0) 0(0)
Timing of SSI * >(0.999
While on Treatment (while drains in place) 2(12) 422
Post-Cessation of Treatment (after drams removed) 1(0.6) 422
GI Side Effects (N/V, constipation, diarrhea etc.) 10 (6.0) 8(4.3) 0324

* Study drug regimens were discontinued at drain removal

GI: Gastrointestinal; N/7: Nausea or vomiting; NIDDAM non-insulin dependent diabetes mellitus; PAP:
Postoperative antibiotic prophylaxis; POD: Postoperative day; SLNB: Sentinel lymph node biopsy
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Background/Objective

Prehabilitation in other disease settings has demonstrated efficacy in improving peri-operative
outcomes. Little is known about the feasibility of multimodal prehabilitation during neoadjuvant
chemotherapy (NACT) in women with breast cancer, and whether it can attenuate treatment-related
decrements. We hypothesized the prehabilitation during NACT would be feasible and that it would
mitigate functional and psychosocial decline during and after NACT.

Methods

We conducted a multi-site randomized controlled trial of multimodal prehabilitation versus usual care
during NACT women diagnosed with non-metastatic breast cancer in Toronto, CA (Sunnybrook Health
Sciences Centre and University Health Network). Participants in the prehabilitation group received an
individualized exercise program for the duration of NACT, dietetic support, and stress management
counselling. Feasibility metrics included recruitment rates, attrition, and intervention-related adverse
events. We also conducted an exploratory analyses of intervention efficacy on physical fitness (six-
minute walk test, grip strength, anthropometrics) and psychosocial outcomes (participant-reported
quality of life, fatigue, physical activity levels, upper quadrant function, and anxiety and depression)
using linear mixed effects models. Data were collected before initiating NACT, following NACT
completion, and six months after surgery. We also conducted semi-structured interviews in a subset of
participants after study completion to understand their prehabilitation experiences more
comprehensively. These data were analyzed using inductive thematic analysis.

Results

A total of 137 women were approached across the two study sites. Of these, 72 were randomized,
resulting in a recruitment rate of 53%. There was an attrition rate of 13% over the study period. Mean
participant age was 54.2 years (standard deviation [SD]: 11.48 years) and participants received an
average of eight NACT cycles (range: 4 — 12). There were no intervention-related adverse events
reported. Participants in the prehabilitation group were meeting physical activity guidelines based on
self-reported physical activity at both post-chemotherapy time-points whereas control participants were
not.

Participants in the prehabilitation group had better functional walking capacity at the post-chemo time-
point (between group difference of 49.43 m + SD 23 m; 95% confidence interval [Cl]: -118.07, 19.22) and
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at the post-surgery time-point (27.25 + SD 23.9; 95% Cl: -96.8, 42.18) compared to the control group.
Intervention participants also reported better quality of life and less fatigue when compared with
controls at both post-NACT timepoints (values represented clinically important differences). The
qualitative data from the interviews (n=six) suggested that the intervention had a substantial positive
impact on the treatment experience. Major themes that emerged from the interviews included: i) the
diagnosis period as being extremely overwhelming; ii) prehabilitation as education; and iii)
prehabilitation as respite. Other important themes included barriers and facilitators to prehabilitation
participation and other unfulfilled needs from prehabilitation.

Conclusions

Prehabilitation during NACT in women with breast cancer is feasible and well received. Our pilot study
suggests that multimodal prehabilitation may improve clinically relevant outcomes including physical
fitness, quality of life, and fatigue. An adequately powered trial to determine efficacy is warranted.

Table 1: Mean estimates and between-group differences for quantitative measures at each study
timepoint

Table 1: Mean estimates + SE and between-group difference for quantisative measures ot cach time point

Outcome Time polnt Group Between-graup contrasts

(Controd - Intervention)

Intervention (n=35) Contrel (w=3T) A+ SE 95% C1)

Mean cstimaies = SE Mean cstimates = SE

Objecitve Mrasures

Siz-Minute Walk Test [Hascline 0T =16 499 = 16.3 -TARZ 228 (-731.91, 58.95)
(mtrca) Pre-sargeny 01+ 167 4522168 49435236 11807, 19.22)
-months post-op 533+ 167 495 £ 17.2 27254239 (56,8, 42.18)
Girip stremgth Hascline R4 =167 4552168 28R=237 (5,78, 4.01)
(k-force) Pre-surgesny 91173 4444074 054 + 246 17,66, 6.59)
G-montiss post-op 449 = 173 0.7 4177 4214248 (1139, 297)
Iir:l:.\:w Index Baseline 274+ 102 1824105 B3 = 146 (=345, 5.10)
Pro-sangeny 273z 12 R4 0.08 1092 147 (-3.21, 5.38)
Gomonths post-op 26,7 = 102 21774008 0992 147 (331, 5.28)
Body Weight  [Bascline TE=30 TA=A00 1.67= 432 1099, 14.33)
(kgh Pre-pargeny TIEE 302 74223010 2562 4.33 (10,14, 15.25)
G-months postop 0.1+ 302 7234311 2252 434 (10,457, 14.97)
Waist circumference  |[Haseline 9.0 + 227 9264 238 1644 3.29 (795, 11.23)
{om) [Pre-sungery 941234 9274238 3324334 -641, 13.08)
G-months post-op 878 £ 2.33 9454243 602 337 (310, 16.50)
Participant Reported (hucames
GLTEDQ Baseline 126331 1174336 059 %472 (1451, 1272)
Pro-sargery 295+ 344 15,74 3.46 1081 & 488 (-24.88, 3.27)
Semanths post-op 274 % 1,44 196 & 361 -1.76.2 499 {-22.15, 6.63)
PROMIS |Baseline 120129 3384132 0254 1LB4 (560, 5.1)
(Pre-sargery 3234133 2824136 407+ 190 (5,58, 1.44)
G-months postop 312+ 1.32 2874 1.37 247 % 190 {798, 3.04)
DASH Baseline 77 +227 7.63 4231 0084 324 (841,915
Pre-surgeny 11334237 1546+ 241 7232338 (-2.52, 16.99)
G-months post-op 1859+ 237 16,59+ 2.49 229+ 3.44 {-12.21, 7.63)
FACT-An [Rascline 150435 146 = 446 4045 = 623 (-Z2.08, 13.98)
Pre.surgery 141+ 462 1265477 14T+ 664 (=33 86, 4.47)
G-months post-op 145 4.5 13647 893 +6.51 (-27.75, 9.4%)
FACT-B Baschine 1124355 106 4 3 64 577 4 508 (-20.46, 8.92)
Pre-surgeny 104 = 3.68 97374 743 +52% (-22.59,7.73)
G-months post-op 111 23,678 103+ 3 85 -7.35+ 532
HADS-I» T’]hwl;ln; 412 2064 367 £ 0.66 -0.66 & 0.92 (-3.31, 2.00)
[Pre-susgeny 503 = 067 5.56 & 0.66 0,53+ 0.94 (-2.19, 1.25)
G-months post-op  4.09 = 0166 458 £ 0.69 0,49 + 0.96 (-2.28, 3.26)
HADS-A Baschine BT =071 842072 -0.35 = 1.01 (-3.28, 2.57)
[Pre.surgery 5812073 635 £ 0.73 0,54+ 103 (-2.45, 3.52)
G-months post-op  6.06 £ 072 5.86 4 0.76 -0.20 4 105 (-3.23, 283)

Godin Leisure Time Exercise Questionnaire (GLTEQ), Patient-Repomed Outcomes M easurement Information
System (PROMIS) Applicd Cognition — Abilitics 8 item short form; Disabilitics of Shoulder, Asm, and Hand
(DASH) questionnaire; Functional Assessment of Cancer Therapy — Anemia (FACT-An); Functional Assessment of
Cancer Therapy — Breast (FACT-B); Hospital Anxiety and Depression Scale - Depression (HADS-13); Hospital and
Anxiety Depression Scale — Anxicty (HADS-A)
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