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What We Will Cover …

• A brief background
• An overview of the Pathways Study
• Select findings related to two focus areas of Pathways Study

• Dietary patterns
• Physical activity

• Brief summaries of other findings
• Where the Pathways Study is going from here



World Cancer Research Fund/
American Institute for Cancer Research.
Diet, Nutrition, Physical Activity and 
Cancer: a Global Perspective
Continuous Update Project
Third Expert Report, 2018

There is substantial evidence that 
dietary factors play an important 
role in the development of cancer



Known Risk Factors for Breast Cancer

Increasing Age Physical ActivityBreast Density

Parity

Gender WeightRadiationFamily History

AlcoholHormone 
Replacement

Age at First Birth

Genetics



Breast Cancer is the Most Common Cancer among Women
in the Vast Majority of Countries Globally

(Globocan 2022, International Agency for Research on Cancer, World Health Organization)

Bray F, et al., CA Cancer J Clin 2024;74:229-263



Breast Cancer is also the Most Common Cause of Cancer Deaths
among Women in the Vast Majority of Countries Globally

Globocan 2022, International Agency for Research on Cancer, World Health Organization

Bray F, et al., CA Cancer J Clin 2024;74:229-263



Breast Cancer Incidence Rates have been Increasing, while
Breast Cancer Mortality Rates have been Decreasing in the US

Giaquinto AN, et al., CA Cancer J Clin 2022;72:524-541
https://www.cancer.org/cancer/types/breast-cancer/about/how-common-is-breast-cancer.html

Mortality Rates The American Cancer 
Society estimates that 
there are more than
4 million
breast cancer survivors
in the US today

Incidence Rates

aAverage annual percent increase



American Cancer Society Nutrition and Physical Activity 
Guidelines for Cancer Survivors

CA Cancer J Clin 2012;62:242-274.

“After receiving a diagnosis of cancer, survivors soon find there are few clear answers to even 
the simplest questions, such as:

• Should I change what I eat?
• Should I exercise more? 
• Should I gain or lose weight?
• Should I take dietary supplements?

“Cancer survivors receive a wide range of advice from many sources about foods they should 
eat, foods they should avoid, how they should exercise, and what types of supplements they 
should take, if any. Unfortunately, this advice is often inconsistent and not supported by data.”



American Cancer Society Nutrition and Physical Activity 
Guidelines for Cancer Survivors

CA Cancer J Clin 2012;62:242-274.

“After receiving a diagnosis of cancer, survivors soon find there are few clear answers to even 
the simplest questions, such as:

• Should I change what I eat?
• Should I exercise more? 
• Should I gain or lose weight?
• Should I take dietary supplements?

“Cancer survivors receive a wide range of advice from many sources about foods they should 
eat, foods they should avoid, how they should exercise, and what types of supplements they 
should take, if any. Unfortunately, this advice is often inconsistent and not supported by data.”

Most recent position statement from the ACS:

Rock CL, et al.  American Cancer Society nutrition and physical activity guideline for cancer survivors.  CA 
Cancer J Clin 2022;72:230-262.



World Cancer Research Fund/
American Institute for Cancer Research.
Diet, Nutrition, Physical Activity and 
Cancer: a Global Perspective
Continuous Update Project
Third Expert Report, 2018

World Cancer Research Fund/
American Institute for Cancer Research.
Diet, Nutrition, Physical Activity and 
Breast Cancer Survivors
Continuous Update Project
Third Expert Report, 2014 (revised 2018)







Advance
Knowledge to 

improve outcomes 
for women with 
breast cancer.

Goals of the Pathways Study

Create
A comprehensive 

research platform
to study multi-level factors 

across survivorship.

Integrate
Input of survivors, 

caregivers, 
advocates, and 

clinicians.



Institution Lead Investigator Roles

Lawrence Kushi, ScD Cohort recruitment/follow-up; self-
reported and clinical characteristics

Christine Ambrosone, PhD Genetic and molecular factors

Theresa Keegan, PhD California Cancer Registry/OSHPD 
linkage

Scarlett Gomez, PhD Neighborhood social/contextual factors

Lianna Hartmour, MA Community perspectives

Core institutions collaborating on the Pathways Study



Social environment
Neighborhood socioeconomic status, 
collective efficacy, enclave

Built environment
Walkability, food environment

Adapted from 
Warnecke et al. AJPH 2008

Sociodemographics
Age, education, income, insurance

Lifestyle factors
Comorbidities, obesity

In
te
ra
ct
io
ns

Structural 
context

Social & 
physical 
context

Individual 
factors

Structural context
Structural racism, segregation, policies

Health system context
Health system, access to care, 
healthcare policy

Biological responses
HGSC molecular subtypes

Biologic/Genetic pathways
Biologic 
factors

A framework 
for
multilevel 
research 
Centers for 
Population Health 
and Health 
Disparities, NIH

A Cells-to-Society Model for Breast Cancer Outcomes Research

Breast 
cancer 
outcomes



The Pathways Study enrolled participants across a wide 
geographic area throughout the KPNC service region

By County By Medical Center



Pathways Study:  Select Participant-Reported Domains



Pathways Study Biospecimen Collection

Select genetic biomarkers:
Germline (SNPs, GWA)
Polygenic risk scores
DNA methylation (in process)
Tumor gene expression

Select biological biomarkers:
Inflammatory
Bone
Hormonal
Immune
Breast adipose tissue



Follow-up & Outcomes Ascertainment in the Pathways Study

Self-report
Report by families

Cancer registry, EHR/VDW
• Cardiovascular risk factors
• Cardiovascular diseases
• Metabolic disorders
• Fractures

EHR-based recurrence algorithm, 
with confirmation by chart review

National Death Index (VDW)
• Deaths
• Deaths due to breast cancer
• Other causes of death





Higher Diet Quality is Associated with Lower Mortality Risk in 
the Pathways Study
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Ergas, et al., JNCI Cancer Spectrum 2021;5(2):pkab019



Diet quality around diagnosis was associated with
all-cause and non-breast cancer mortality
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Participants with diets that were most concordant with the DASH dietary index 
were at lower risk for CVD outcomes compared to those least concordant

Hazard ratios and 95% confidence intervals comparing the highest to lowest quartiles

*test for trend p < .05
Ergas IJ, et al. JNCI Cancer Spectr. 2024



The association of the DASH diet and CVD incidence or CVD-related death
differed by chemotherapy type (pheterogeneity = 0.03)

*test for trend p < .05
Ergas IJ, et al. JNCI Cancer Spectr. 2024

Hazard ratios and 95% confidence intervals comparing the highest to lowest quartiles





Improved diet quality, physical activity and smoking after a breast cancer 
diagnosis was associated with a lower 5-year risk of all-cause mortality
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A Key Actionable Finding:  Diet Quality

• Diet quality at and after breast cancer diagnosis is an important 
consideration for improving prognosis and long-term health

• Improving diet quality after diagnosis can reduce the risk of all-cause 
mortality, especially when combined with increased physical activity 
and not smoking

• Dietary patterns that improve outcomes:
• Emphasize plant foods: vegetables, fruit, whole grains, legumes, 

nuts
• Limit red and processed meats and added sugars





Women who met CDC physical activity guidelines had a lower 
incidence of cardiovascular events than women who did not

Kresovich, et al., AACR Annual Meeting, 2024



JAMA Network Open. 2026;9(4):e265177.



Physical Activity Decreases Mortality After Breast Cancer
Jayasekera, et al., JAMA Network Open. 2026;9(4):e265177.



• “For clinicians, this study provides evidence to support more specific and confident 
conversations with breast cancer survivors about the potential benefits of 
individualized physical activity.

• “For health systems, it reinforces the value of embedding tailored exercise strategies 
within survivorship care models, potentially through partnerships with community 
programs, telehealth-based coaching, or integration of exercise physiologists into 
oncology practices.

• “Together, these findings move the field closer to translating epidemiologic 
observations into practical, patient-centered approaches that address the evolving 
needs of a growing population of cancer survivors.”

JAMA Network Open. 2026;9(4):e265184.



JCO Clin Cancer Inform 2025;9: e2500151.



Jayasekera, et al. JCO Clin Cancer Inform 2025;9: e2500151.



A Key Actionable Finding:  Physical Activity

• Physical activity at and after breast cancer diagnosis is an important 
consideration for improving prognosis and long-term health

• Improving physical activity after diagnosis can reduce the risk of all-
cause mortality

• Increasing levels of physical activity have survival benefit
• Recommendations from various organizations suggest:

• At least 150 minutes a week of moderate-intensity activity such as brisk 
walking, or 60 minutes a week of vigorous-intensity activity

• At least 2 days a week of activities that strengthen muscles



World Cancer Research Fund/
American Institute for Cancer Research.
Diet, Nutrition, Physical Activity and 
Cancer: a Global Perspective
Continuous Update Project
Third Expert Report, 2018

World Cancer Research Fund/
American Institute for Cancer Research.
Diet, Nutrition, Physical Activity and 
Body Weight for People Living with 
and Beyond Breast Cancer
Continuous Update Project
2024



Clinical Implications of These Findings

• Diet quality assessment should be encouraged as part of standard clinical 
intake at the time of breast cancer diagnosis

• Physical activity assessment should also be encouraged – indeed, at KP, 
“exercise as a vital sign” is routinely assessed during outpatient visits

• A personalized activity recommendation tool has been developed based 
on Pathways Study information, and could be implemented in clinical care

• Ongoing monitoring of diet and physical activity over the course of the 
breast cancer survivorship period should be encouraged

• Assessment of “diet as a vital sign” should be encouraged as part of 
routine care – regardless of whether one has or is at risk of breast cancer



Social environment
Neighborhood socioeconomic status, 
collective efficacy, enclave

Built environment
Walkability, food environment

Adapted from 
Warnecke et al. AJPH 2008
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Pathways Study Collaborative Network

Kaiser Permanente Northern California

Roswell Park Comprehensive Cancer Center 

National Cancer Institute

UCSF

Zero Breast Cancer at CHE

UC Davis

Cancer Prevention Institute of California



Pathways Study Collaborative Network

Fred Hutchinson Cancer Research Center
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https://thepathwaysstudy.org/



Summary
• The Pathways Study has become the basis or catalyst for a broad array of 

research projects related to breast cancer survivorship, prognosis, and 
outcomes.

• Ongoing follow-up and enhancement of Pathways Study resources will 
continue to generate new projects examining the breast cancer experience.

• The Pathways Study can be a model for study of multi-level factors in cancer 
– and it already has.

• Our ultimate goal is to improve outcomes and the care experience of women 
with breast cancer – there is much to do and much promise in this research.



Thank You!
larry.kushi@kp.org


