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Introduction

Study Population: The Young Women’s Breast Cancer Study 
(YWS) is a prospective cohort of women diagnosed with stage 0-
IV breast cancer at ≤ 40 years, across 13 academic and 
community sites in US and Canada.

Exposure Definitions:
• Self-delay: ≥ 90 days2,3,4 from first symptom to presentation
• Diagnosis delay: ≥ 90 days2,5 from presentation to diagnosis
• Treatment delay: ≥ 60 days6,7 from diagnosis to first 

treatment (surgical, chemotherapy, radiation, or endocrine)

Statistical Analyses: Univariable and multivariable logistic 
regression to estimate associations between patient and tumor 
variables and three delay types, with backwards selection 
(p≤0.05 retained) to choose factors for multivariable models. 
Multivariable Cox proportional hazard models to test the 
association between delays and disease-free survival (DFS) and 
mortality.  

Our study updates and expands upon Ruddy et al. 2014.2

Methods and Materials

Social disparities: Disparities by income and ethnicity are 
prevalent.3,8-11 Financial status may uniquely impact young 
patients with less employment stability.10

Pregnancy-associated BC (PABC): While BC during 
pregnancy often faces more detection delays and worse 
outcomes.12,13 prenatal care may enable quicker detection 
of BC symptoms and decrease self-delay.

Family history: Family history of BC could potentially 
prompt greater vigilance,14 though the impact of family 
history is varied.15,16 

Younger age: Multiple factors likely contribute to greater 
diagnosis delay in younger patients, e.g., physician bias, 
decreased adolescent awareness, and patient fears.17-19 

Aggressive subtypes: TNBC tumors’ larger size and 
Luminal B tumors’ propensity for axillary spread compared 
to other subtyptes20,21 possibly allow for more timely 
detection and treatment.

Delays and disease stage: Despite mixed literature,2,22-24 
our finding suggests delays may lead to worse stage in 
young patients. 

Delays and survival outcomes: Our results are best 
understood via the survival paradox,22,25 whereby more 
aggressive tumors, which carry poorer prognosis, may also 
be found and treated more quickly.

Discussion

• Lower income and Hispanic ethnicity are associated with 
greater delays, highlighting ongoing disparities.  

• Self- and diagnosis delays are associated with ~3x higher odds 
of Stage 4 disease. Decreasing such delays is critical.

Conclusions

Breast cancer in young women 40 years and under carries 
poorer clinical outcomes.1 It is important to understand factors 
influencing delays in presentation, diagnosis and treatment, and 
the impact on long-term disease-free survival and mortality. 

Results

• Self-delay was more likely in those with income <$50K & less likely 
given a first-degree family history of BC, or recent pregnancy

• Diagnosis delay: Greater in younger women & Hispanic women
• Self, diagnosis, and treatment delays were less likely if more 

aggressive subtype (Luminal B or TNBC vs. HR+/HER2-)
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Young Women’s Study participants (N=1,297)

Women diagnosed with Stage 0-IV BC (N=1,071 patients)

Individuals who did not 
complete baseline survey 
(N=174), or given short-form 
survey (N=52)

Figure 1. Analytic Cohort Inclusion Criteria 

Table 2. Multivariable regression results
Patient or Tumor Characteristic OR (95% CI) p-value

Self-delay1 (N total=824, N=128 delays)

Pregnancy within one year 0.15 (0.01-0.74) 0.07

Income under 50K (v. >50K) 1.97 (1.22-3.13) 0.004

First-degree family history of BC 0.40 (0.17-0.80) 0.02

Luminal B subtype (v. Luminal A) 0.83 (0.53-1.29) 0.41

HER2+ subtype (v. Luminal A) 1.25 (0.64-2.35) 0.50

TNBC (v. Luminal A) 0.30 (0.13-0.60) 0.002

Diagnosis delay2  (N total=964, Delays=111)

Age at diagnosis 0.94 (0.89-0.99) 0.01

Hispanic 2.05 (0.90-4.27) 0.07

Luminal B subtype (v. Luminal A) 0.60 (0.38-0.95) 0.03

HER2+ subtype (v. Luminal A) 1.18 (0.62-2.18) 0.6

TNBC (v. Luminal A) 0.35 (0.16-0.70) 0.005

Treatment delay3 (N=922, Delays=190)

Luminal B subtype (v. Luminal A) 0.59 (0.41-0.86) 0.006

HER2+ subtype (v. Luminal A) 0.60 (0.32-1.11) 0.12

TNBC (v. Luminal A) 0.25 (0.13-0.43) <0.001

Stage 2 (v. Stage 1) 0.78 (0.55-1.11) 0.16

Stage 3 (v. Stage1) 0.37 (0.20-0.65) 0.001
Selected variables remained at p<=0.05 after backwards selection; estimates calculated among patients with non-missing variables. Subtype results used Luminal 

A subtype as a reference group. Stage used Stage 1 as a reference group.  1 Tested in N=809, 124 self-delays. 2 Tested in N=908, 104 self-delays. 3 Tested in N=776, 

158 treatment delays (excludes Stage 0 or Stage 4). 
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TN: Triple negative. Percentages may not add to 100% due to missing data. 
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Figure 3. Delays and median days for BC presentation, diagnosis and treatment among 
women with Stage 0-IV young-onset BC (N=1,071). Note: Treatment time not available for Stage 4 patients (5%)
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N=153 (14%)
Self-delays 

N=120 (11%)
Diagnosis delays 

N=268 (25%)
Treatment delays 

Delays and median times for BC presentation, diagnosis and treatment

Characteristic N (%) or median (IQR)

Age at diagnosis (y) 36 (33-39)

Race

White 939 (87.7%)

Black/Haitian/African American 38 (3.5%)

Asian 62 (5.8%)

American Indian/Alaskan Native 6 (0.6%)

Multi-Racial 13 (1.2%)

Other/Unknown 13 (1.2%)

Hispanic 50 (4.7%)

Characteristic N (%)

Pregnant (<1 y from dx) 19 (1.8%)

Income

<50K 170 (15.9%)

50K-100K 331 (30.9%)

≥100K 505 (47.2%)

Financial comfort 62 (5.8%)

Uncomfortable 215 (20%)

Comfortable 838 (78%)

First-degree family hx BC 143 (13.4%)
Percentages may not add to 100% due to missing data. 

• In univariable models, self- and diagnosis delays were associated 
with 2.7x higher odds of Stage 4 BC. 

• Self-delay was less likely in TNBC and more likely in HER2+ tumors. 
• Diagnosis and treatment delays were less likely in TNBC or luminal B 

tumor subtypes. 

Table 3. Association of delays with DFS for Stage 1-3 cancers (N=928, Events=214)
Events/N total

HR (95% CI) p-value
Overall With delay No delay

Self-delay (y/n)1 202/867 31/127 96/740 1.09 (0.74-1.61) 0.67

Diagnosis delay (y/n)1 205/887 17/92 188/795 0.79 (0.48-1.30) 0.34

Treatment delay (y/n)2 205/928 23/192 182/736 0.50 (0.32-0.78) 0.002
Adjusted for: age at diagnosis, stage, subtype, surgical type (none, breast conserving, unilateral mastectomy, bilateral mastectomy), 

chemotherapy (y/n) and radiation (y/n). 1 DFS calculated from diagnosis date to first event (CBC, local recurrence, distant recurrence, 

death) or last follow-up date. 2 For evaluation of treatment delay a left truncated model was used with DFS measured from time that first 

treatment was given.

• Self- and diagnosis delays were not associated with DFS
• Treatment delays were associated with improved DFS
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