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Abstract

BACKGROUND—The first recommended step when an older woman is diagnosed with breast 

cancer is to determine life expectancy, but existing strategies to determine life expectancy are ill-

suited for older women with breast cancer.

DESIGN—Prospective longitudinal study with 10 years of follow-up data.

SETTING—Hospitals or collaborating tumor registries in four geographic regions (Los Angeles, 

California; Minnesota; North Carolina; Rhode Island)

PARTICIPANTS—Women at least age 65 at time of breast cancer diagnosis with stage I-IIIA 

disease with self-rated health (SRH) and walking ability at baseline (N=615)

MEASUREMENTS—Baseline self-rated health, baseline self-reported walking ability, all-cause 

and breast cancer-specific estimated probability of survival at 5 and 10 years

RESULTS—Six hundred fifteen women with breast cancer were studied (17% age 80+, 52% 

stage I, 58% with ≥2 comorbidities). At the time of breast cancer diagnosis, 39% of women 

reported poor SRH, and 28% reported limited ability to walk several blocks. The all-cause 

survival curves appear to separate after about 3 years, and the difference in survival probability 

between those with low SRH combined with limited walking ability compared to those with high 

SRH combined with no walking ability limitation was significant (0.708 vs. 0.855 at five years, 
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p≤0.001; 0.300 vs. 0.648 at 10 years, p <0.001). There were no differences across groups in breast 

cancer-specific survival at 5 and 10 years (p=0.663 at 5 years, p=0.156 at 10 years).

CONCLUSION—The combination of low self-rated health and limited ability to walk several 

blocks at diagnosis is an important predictor of worse all-cause survival at 5 and 10 years. These 

easily assessed self-report measures in clinical practice may represent an effective strategy to 

improve treatment decision making in older adults with cancer.
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INTRODUCTION

One of the first recommended steps when an older woman is diagnosed with breast cancer is 

to determine life expectancy.1 Knowing life expectancy can help balance risks and benefits 

of treatment and maximize quality of life.2, 3 However, few strategies are available to 

predict accurately future life expectancy to guide clinical decision-making. One strategy, 

prognostic indices, is based on general adult populations and do not distinguish past treated 

cancers from recently diagnosed cancers in their life expectancy estimates.4, 5 Another 

strategy, average breast cancer survival rates, is based on age and tumor characteristics,6 but 

older women with breast cancer are a heterogeneous population with respect to physical 

function and health. Therefore, measures other than chronologic age and tumor 

characteristics contribute importantly to predicting survival in this population.2

Two strong predictors of survival in general populations of older adults are self-rated health 

(SRH) and walking ability.4, 7, 8 SRH is often assessed by a single question that asks patients 

to rate their overall health on a scale from “excellent” to “poor”. Patients who rank their 

health as “poor” have 5-year mortality rates that are 7 times higher than the rates of patients 

who rank their health as “excellent”.9 In women with breast cancer, studies of SRH and 

mortality in women younger than 65 have shown results specific to breast cancer 

stages.10, 11 The other strong predictor of survival, walking ability, is essential to 

maintaining the independence of community-dwelling older adults. Older adults who report 

the inability to walk a quarter mile have one-year mortality rates eight times higher than the 

mortality rates of those who report no difficult walking the same distance.7 Despite the 

strong association between physical function and survival, there is limited information on 

self-reported walking ability and survival in patients with cancer.

We therefore sought to determine whether SRH and walking ability could predict 5- and 10-

year survival in older women with early stage breast cancer. We analyzed data from a 

prospective longitudinal study to determine if these two measures could aid in clinical-

decision making in this population.
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METHODS

Study sample

The longitudinal study design and subject recruitment procedures have been previously 

reported.12 Six hundred and sixty women ≥65 years old with stage I tumor diameter ≥1 cm 

or stage II-IIIA disease and permission from attending physician to be contacted in four 

geographic regions (Los Angeles, California; Minnesota; North Carolina; Rhode Island) 

were identified through regular pathology report review at hospitals or collaborating tumor 

registries. Women could not have a prior primary breast cancer or simultaneously diagnosed 

or treated second primary tumor. Women signed a consent form approved by the 

institutional review board at each site.

For this secondary data analysis, subjects were excluded if they did not have data in the 

primary variables of interest: SRH or ability to walk several blocks at baseline.

Measures—Data were collected by medical record review (definitive surgery date, surgery 

type and tumor characteristics) and telephone interview (socio-demographic, psychosocial, 

health and breast cancer therapy) between 3 and 5 months after surgery.

All-cause and breast cancer-specific survival: Decedents were identified by first and last 

name, middle initial, social security number, date of birth, sex, race, marital status, and state 

of residence matched against National Death Index (NDI) and Social Security Death Index 

(SSDI) records. All-cause survival time was in years from date of definitive surgery until 

date of death. Subjects not found in the NDI or SSDI were censored at the last follow-up. 

Breast cancer-specific survival time was censored on DOD from another cause or at end of 

follow-up, whichever came first.

Self-rated health (SRH): SRH before diagnosis was assessed by a single item from the 

Medical Outcomes Study-Short Form-36 (MOS SF-36).13 The item categorized SRH on a 5-

point scale: “In general, would you say your health right before your breast cancer was 

diagnosed was excellent, very good, good, fair, or poor?” Five-and 10-year survival were 

compared across the 5 levels of SRH, and based on a step-off in 5- and 10-year survival 

between “very good” and “good”, this measure was dichotomized to high SRH (excellent/

very good) and low SRH (good/fair/poor) to improve efficiency in the analysis.

Walking ability: Walking ability before diagnosis was assessed by a single questionfrom 

the Physical Function Index (PFI)-10, a subset of the MOS SF-36.14Subjects were asked at 

baseline interview, “Right before your breast cancer was diagnosed, did your health limit 

you in walking several blocks?” Subjects could answer “Yes, I was limited a lot”; “Yes, I 

was limited a little”; or “No, I was not limited at all.” The first two answer groups were 

combined given the small number of responses of “Yes, I was a limited a little” and a 

previous study showing subjects with cancer tend to be optimistic when answering questions 

about pre-cancer diagnosis function.15 Thus, baseline walking ability was a two-level 

variable: “limited” or “not limited”.
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Combination measure: In order to examine all possible combinations of the individual 

dichotomous variables,SRH and walking ability at baseline were combined into a 4-level 

variable: high SRH and walking ability not limited, high SRH and walking ability limited, 

low SRH and walking ability not limited, or low SRH and walking ability limited.

Socio-demographic characteristics: We classified patient age as 65-69, 70-79, ≥80 years; 

race as white and nonwhite; education as <12 years, 12 years, >12 years; marital status as 

married (yes/no); and having adequate finances to meet needs (yes/no). Social support was 

measured using a reduced set of eight-items derived from the 19-item Medical Outcomes 

Study Social Support Scale (MOS-SSS) scored from 0 to 100 with higher scores indicating 

more support and ≥80 considered good social support.16, 17

Health status characteristics: Comorbid conditions were defined from the 14 medical 

conditions in the Index of Co-existent Disease (ICED)18, 19; comorbid conditions were 

divided into three groups based on the number of conditions (0 to 1, 2 to 3, or ≥4). Body 

mass index (BMI) was divided into obese (>30 kg/m2) and not obese (<30 kg/m2).

Emotional health was assessed by the 5-question Mental Health Inventory (MHI5), a general 

measure of emotional health from the MOS SF-36.14The MHI5 is a measure of emotional 

health that correlates strongly with standardized measures of anxiety and depression. MHI5 

score was based on answers for each of the five items and then scaled from 0 to 100. An 

MHI5 score ≥ 80 was considered good emotional health.13

Cancer-specific characteristics: Tumor stage was categorized using the TNM 

classification,20 and ER status was classified as positive or negative. Initial therapy was 

classified as “definitive” [either mastectomy with axillary node dissection (AND) or breast-

conserving surgery with AND followed by radiation therapy] or “other” based on 

recommended breast cancer treatment guidelines at the time of study enrollment.21 The 

receipt of adjuvant chemotherapy as part of initial therapy was defined by “yes” or “no”.

Statistical Analysis

All statistical testing was performed with a significance value of 0.05 (α = 0.05) unless 

otherwise specified, and all statistical analysis was performed using SAS 9.1 (Cary, NC). 

We examined descriptive statistics on all study variables across SRH, walking ability, and 

the 4-level combination variable using chi-square test. Five- and 10-year survival was 

analyzed using the Kaplan-Meier survival functions stratified by the combination of SRH 

and walking ability. The five- and 10-year Kaplan-Meier estimated probabilities of survival 

are reported for each stratum. The overall model was tested using the log-rank test, and the 

likelihood ratio test was used to compare survival between strata.

RESULTS

A total of 660 women were enrolled in the original study. For this secondary analysis, 45 

subjects were excluded because they did not have baseline measures of SRH or walking 

ability. Women who were excluded, compared to those included, had a higher proportion 

who were older; in addition, those excluded had a higher proportion of women with more 
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comorbidities, higher stage cancer, and poorer emotional health compared to those included. 

There was no difference between those excluded and those included on race, marital status, 

adequate finances, ER receptor status, type of surgery, receipt of chemotherapy, or social 

support.

Six hundred fifteen women were followed for up to 10 years after their initial surgery. 

Approximately one-fourth of the population came from each of the four study sites. Most 

were age 70 years or older (73%), were white (94%), had a high school education or greater 

(84%), and had adequate finances to meet their needs (91%). The majority of subjects (58%) 

had at least two comorbid conditions. About half of the women had stage I disease, and the 

majority (82%) received definitive initial therapy (Table 1).

Socio-demographic, health status, and cancer-specific characteristics across the four-level 

measure containing SRH and walking ability are in Table 1. The two groups containing 

women with limited walking ability had higher proportions of women aged 80+ compared to 

groups without limited walking ability. The two groups with low SRH had higher 

proportions of participants who were nonwhite, lacking adequate finances, had poor social 

support, and had poor emotional health compared to the groups with high SRH. The group 

with high SRH and not limited walking ability had the lowest proportion of women with at 

least 4 comorbid conditions (11%), while the group with low SRH and limited walking 

ability had the highest proportion (34%). Tumor stage and ER status both did not differ 

across groups, but the groups with limited walking ability had both lower rates of receiving 

adjuvant chemotherapy and lower rates of receiving definitive initial therapy compared to 

the groups without limited walking ability.

Figure 1 displays the Kaplan-Meier curves for both all-cause and breast cancer-specific 

survival over 5 and 10 years by the combination of SRH and walking ability, and Table 2 

shows the survival at 5 and 10 years for all groups. Both groups with high SRH had higher 

all-cause survival at 5 and 10 years compared to the groups with low SRH, regardless of 

walking ability. Overall, the four-level variable was associated with both five-year 

(p=0.001) and ten-year all-cause survival (p<0.001). The survival curves appear to separate 

after about 3 years, and the difference in all-cause survival between those with low SRH and 

with limited walking ability compared to those with high SRH and no walking ability 

limitation was significant (0.708 vs. 0.855 at five years, p<0.001; 0.300 vs. 0.648 at 10 

years, p <0.001). Breast cancer-specific survival did not differ among the groups (p=0.156).

DISCUSSION

We examined the relations between two measures—SRH and walking ability—to survival in 

older women with early stage breast cancer. Low SRH and limited walking ability in 

combination were associated with lower five- and 10-year all-cause survival but not with 

breast cancer-specific survival. These findings have important implications for the creation 

of a parsimonious measure that predicts all-cause survival for the aging population with 

cancer.
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Currently there are few resources to help clinicians determine life expectancy in older adults 

with cancer, which is more difficult than in younger adults with cancer due to higher 

competing risks. Determining life expectancy is the first recommended step for clinicians 

when deciding on treatment of older adults with cancer. Ascertaining an individual’s SRH 

and self-reported walking ability represents a simple method for clinicians to estimate all-

cause survival in older women with breast cancer. SRH could capture aspects of health not 

measured by traditional variables, such as age and comorbidity. It could capture factors that 

are difficult to measure, including other disease in a prodromal or preclinical stage, a 

person’s health trajectory, and internal and external resources available.8Walking ability 

captures an essential physical function needed to maintain independence. This study 

supports the use of parsimonious tools that incorporate SRH and walking ability, such as the 

Vulnerable Elders Survey (VES-13).22-24

Other novel approaches such as comprehensive geriatric assessment or frailty indices also 

recognize the heterogeneity among older adults; however, neither approach has been widely 

implemented into clinical oncology practices. Comprehensive geriatric assessment (CGA) 

includes a thorough evaluation of functional status, comorbidties, cognition, nutritional 

status, psychological state, and social support. While CGA has been shown to predict 

mortality in older women with breast cancer, the feasibility of implementing this time- and 

resource-intensive evaluation is a major barrier to its dissemination into clinical practice.25 

The term “frailty” characterizes a group of individuals who are at increased susceptibility to 

stress and poor outcomes, such as institutionalization or mortality. Multiple research criteria 

have been put forth to characterize “frailty”,26, 27 including one promising set of criteria 

specifically for oncology practice;28 however, no one definition has been widely accepted 

into clinical practice.29

The development of ePrognosis, an online tool that gathers multiple prognostic indices for 

older adults, is an important recent step in translating research into a useful and practical 

resource to help clinicians estimate patient prognosis.30 While ePrognosis can assist with 

estimating prognosis for general patient populations, more studies are needed to develop and 

validate a prediction tool for older adults with cancer. Research should focus on a prediction 

tool that has enough items to offer precision and reproducibility in older women with breast 

cancer, but few enough items to be acceptable for clinical practice.

While the study lacked the power to examine all four levels of the combination measure 

with respect to survival over 10 years, the association between the combination of SRH and 

walking ability and all-cause survival appeared to strengthen over time. Estimated 

probability of survival is not adjusted for other characteristics in this study becauseit better 

reflects a strategy that could be used in clinical oncology practice.A similar analysis in a 

larger group of older women with cancer would more definitively test the utility of this 

combination in predicting survival. Other future areas of study include comparing the 

prognostic ability of SRH and walking ability across age groups and comparing the ease of 

use and prognostic ability of SRH and walking ability with other predictors, such as 

comorbidity scales, frailty measures, or performance status.
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The strength of this study is its focus on individual health status and physical function in a 

population of older women with early stage breast cancer. These measures are rarely 

collected in either clinical trials or observational studies involving older adults. Moreover, 

our study had 17 percent of women over age 80. Thus, this study is unique in its focus on 

health status and physical function in women who are truly older.

Nonetheless, this study had several limitations. Substantial selection occurred during 

recruitment for this study, resulting in a healthy, educated sample of primarily white women 

and limiting generalizability. It is possible that those with low SRH or poor physical 

function were less likely to be approved for participation by their physicians or less likely to 

agree to participate in the study. In addition, those with missing information excluded from 

this secondary analysis might have had lower SRH or poorer physical function compared to 

those included. This differential participation and exclusion would likely have biased the 

findings towards the null. Another limitation of this study is that the groups with limited 

walking ability had slightly lower rates of adjuvant chemotherapy or definitive initial 

therapy receipt compared to the groups without walking ability limitation; with these 

differences in treatment, one might expect differences in breast cancer-specific survival 

across groups, which we did not find. However, we did not have the power to detect small 

differences across groups for breast cancer-specific survival.

In conclusion, this study provides the first longitudinal evidence that the combination of 

SRH and walking limitation predict 5- and 10-year all-cause survival in older women with 

breast cancer. Further studies of the combination of SRH and physical function, perhaps 

with other strong predictors of mortality such as comorbid conditions, in diverse populations 

of older adults with cancer are warranted to find acceptable measures to aid clinicians in 

treatment decision-making.
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Figure 1. 
All-cause and breast cancer-specific estimated probability of survival over 10 years by self-

rated health (SRH) and walking ability
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Table 1

Baseline characteristics for all subjects and across four-level combinations of SRH and walking ability

Baseline Characteristic All
subjects
(N=615)
n (%)

High SRH,
walking

ability not
limited
(N=316)

Low SRH,
walking

ability not
limited
(N=127)

High SRH,
walking
ability
limited
(N=58)

Low SRH,
walking
ability
limited
(N=114)

p value

Socio-demographic characteristics

Age, years 65-69 167 (27) 98 (31) 37 (29) 13 (22) 19 (17) 0.027

70-79 343 (56) 175 (55) 67 (53) 30 (52) 71 (62)

80+ 105 (17) 43 (14) 23 (18) 15 (26) 24 (21)

Race White 579 (94) 306 (97) 114 (90) 55 (95) 104 (91) 0.016

Nonwhite 36 (6) 10 (3) 13 (10) 3 (5) 10 (9)

Marital status Married 290 (47) 159 (50) 59 (46) 26 (45) 46 (40) 0.316

Not
married

325 (53) 157 (50) 68 (54) 32 (55) 68 (60)

Education
level

< 12
years

101 (16) 43 (14) 26 (21) 8 (14) 24 (21) 0.195

12 years 211 (34) 104 (33) 48 (38) 20 (34) 39 (34)

>12 years 302 (49) 169 (54) 52 (41) 30 (52) 51 (45)

Adequate
Finances

Yes 551 (91) 299 (95) 106 (84) 55 (95) 91 (83) <0.001

No 57 (9) 15 (5) 20 (16) 3 (5) 19 (17)

Social
support score

Good 314 (51) 190 (61) 46 (36) 35 (60) 43 (38) <0.001

Poor 297 (49) 123 (39) 81 (64) 23 (40) 70 (62)

Health status characteristics

Comorbid
conditions

0-1 256 (42) 167 (53) 47 (37) 22 (39) 20 (18) <0.001

2-3 248 (41) 113 (36) 58 (46) 22 (39) 55 (49)

≥ 4 106 (17) 34 (11) 21(17) 13 (23) 38 (34)

BMI ≥30
kg/m2

129 (21) 268 (85) 102 (80) 41 (71) 75 (66) <0.001

<30
kg/m2

486 (79) 48 (15) 25 (20) 17 (29) 39 (34)

Emotional
health

Good 434 (71) 251 (80) 79 (62) 45 (78) 59 (52) <0.001

Poor 180 (29) 64 (20) 48 (38) 13 (22) 55 (48)

Cancer-specific characteristics

Tumor Stage Stage I 321 (52) 156 (49) 73 (58) 30 (52) 62 (54) 0.407

Stage II-
IIIa

293 (48) 160 (51) 53 (42) 28 (48) 52 (46)

ER status Positive 457 (75) 228 (73) 98 (77) 45 (80) 86 (76) 0.635

Negative 150 (25) 83 (27) 29 (23) 11 (20) 27 (24)

Adjuvant
chemotherapy

Yes 137 (22) 83 (26) 30 (24) 10 (17) 14 (12) 0.015

No 478 233 (74) 97 (76) 48 (83) 100 (88)

Initial therapy Definitive 495 (82) 265 (85) 102 (83) 44 (76) 84 (74) 0.011

Other 111 (18) 46 (15) 21 (17) 14 (24) 30 (26)
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Table 2

All-cause and breast cancer-specific estimated probability of survival across the combination of self-rated 

health and walking ability

Group N All-cause Breast cancer-specific

5-year
survival*

10-year
survival**

5-year
survival†

10-year
survival††

Estimated
probability

p-
value

Estimated
probability

p-
value

Estimated
probability

p-
value

Estimated
probability

p-
value

High SRH,
walking ability
not limited

316 0.855 Ref 0.648 Ref 0.925 Ref 0.862 Ref

Low SRH,
walking ability
not limited

127 0.800 0.073 0.566 0.074 0.893 0.411 0.792 0.158

High SRH,
walking ability
limited

58 0.741 0.111 0.477 0.006 0.868 0.243 0.801 0.208

Low SRH,
walking ability
limited

114 0.708 <0.001 0.300 <0.001 0.904 0.580 0.732 0.039

*
5-year breast cancer-specific survival model p-value = 0.663

**
10-year breast cancer-specific survival model p-value = 0.164

*
5-year all-cause survival model p-value = 0.002

**
10-year all-cause survival model p-value <0.001
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