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Abstract

Background.  Most research has focused on definitions and predictors of successful aging. However, racial/ethnic minorities are often under 
represented in this research. Given that the U.S. population is aging and becoming more racially diverse, we examined correlates of “successful 
aging,” as defined by physical functioning and overall quality of life (QOL), among racial/ethnic minority women aged 80 years and older in 
the Women’s Health Initiative.
Methods.  Participants included 1,924 racial/ethnic minority women (African Americans, Asian/Pacific Islanders, Hispanic/Latinos, and 
American Indian/Alaskan Natives) 80 years of age and older who are enrolled in the Women’s Health Initiative and have physical functioning 
data after turning 80 years of age. Analysis of covariance was used to examine between and within group differences in physical functioning 
and selfrated overall QOL for African Americans, Asian/Pacific Islanders, and Hispanic/Latinos.
Results.  We found no significant differences in physical functioning between racial/ethnic minority groups in adjusted analyses. However, 
overall QOL was significantly different between racial/ethnic minority groups. Age, recreational physical activity, and overall selfrated health 
were independent correlates of physical functioning across racial/ethnic minority groups, whereas overall selfrated health was the only 
consistent correlate of overall QOL across the minority groups for the within minority group comparisons.
Conclusions.  Between racial/ethnic minority group differences in physical functioning are largely explained by demographic, psychosocial, 
behavioral, and health-related variables. We found statistically significant differences in selfrated overall QOL between racial/ethnic minority 
groups.

Key Words:  Minority aging—Successful aging—Physical function

Research on “successful aging” is not new to the field of social 
gerontology (1). Many manuscripts have been published since 

1987 when John Rowe and Robert Kahn published their semi-
nal article. Interestingly, there is no agreed upon definition of the 
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construct. A previous review of quantitative studies by Depp and 
Jeste identified 29 definitions in the 28 studies examined, with most 
including a measure of disability or physical function (2). Physical 
functioning is one aspect of health-related quality of life (QOL) 
(2) and is often considered a component of successful aging. Prior 
work has demonstrated associations between successful aging and 
the following sociodemographic and behavioral factors: higher 
income and education, white race, absence of comorbid illnesses, 
not smoking, physical activity, and moderate alcohol consumption 
(3–8). In addition, psychosocial variables such as social support, 
optimism, subjective well-being/happiness, and depression have 
been shown to be significant predictors of successful aging in prior 
studies (9,10).

In the face of changing demographics in the United States (ie, 
the “browning” of society and the impending “silver tsunami”), the 
intersection of race/ethnicity and older age are important areas for 
research on successful aging (1,11). The prevalence of successful 
aging, including indicators of physical functioning, differs by race/
ethnicity (12–14) and racial/ethnic minorities are less likely to be 
categorized as successful. However, most studies on correlates of 
successful aging either do not report the racial or ethnic profile of 
the sample (15) or have under-represented racial/ethnic minorities 
in their samples (16,17). Scholars and older racial/ethnic minorities 
themselves question whether the use of objective indicators such 
as physical health/functioning to define successful aging captures 
the full essence of the construct or the lived experiences of diverse 
groups of older adults (2,12,17–20). Older adults indicate that they 
value more subjective criteria such as QOL as much if not more 
than longevity (2). Therefore, scholars need to consider both global 
(eg overall QOL) and domain specific indicators of successful aging. 
Additionally, they should examine a broad array of sociodemo-
graphic, psychosocial, behavioral, and health-related factors which 
may influence aging.

Drawing upon the well-characterized and racial/ethnic diver-
sity of the Women’s Health Initiative (WHI) study, one of the larg-
est cohort studies of older women in the United States, the goals of 
this study are to: (a) characterize the racial/ethnic minority women 
(African American, Asian or Pacific Islander, Hispanic/Latino, and 
American Indian or Alaskan native) who are 80 years of age and 
older along a broad range of demographic, psychosocial, behavioral, 
and health-related variables and (b) examine independent correlates 
of self-reported physical functioning and overall QOL between and 
within racial/ethnic minority groups.

Methods

Design
This is a secondary analysis of WHI data. Details of the WHI study 
design, recruitment strategies, data collection methods and baseline 
data have been previously described (21–24). The WHI enrolled 
161,809 postmenopausal women aged 50–79 years from 1993 to 
1998 at 40 clinical centers across the United States into either one 
or more randomized clinical trials, including the hormone therapy 
trials (with four arms: conjugated equine estrogens-alone interven-
tion, conjugated equine estrogens-alone control, conjugated equine 
estrogens+medroxyprogesterone acetate intervention and conju-
gated equine estrogens+medroxyprogesterone acetate control) (24), 
the dietary modification trial and the Calcium and Vitamin D trial, 
or in an observational study. This resulted in a diverse population 
of postmenopausal women with 18% from underrepresented racial 
and ethnic groups. Participants were followed at least annually for 

vital status and WHI medical outcomes through study closeout 
(October 2004–March 2005). After closeout, all participants were 
invited to enroll in an extension study; those who consented were 
followed annually.

Sample
To be included in this analytic sample, women must have been 
enrolled in one of the randomized clinical trials or in the observa-
tional study cohort; consented and participated in the second WHI 
Extension study (2010–2015) (25); selfidentified as racial/ethnic 
minorities (African American, Asian/Pacific Islander, Hispanic/
Latino, or Native American/Alaskan Native); and had physical func-
tioning data collected after turning 80 years of age (cutoff date was 
September 17, 2012). Of the 2,684 racial/ethnic minority women 
with eligible physical functioning data, only 1,924 were included in 
this analysis due to missing covariates.

Measures
Independent Variables
Demographic, psychosocial, behavioral, and health-related variables 
(described below) were collected using established and validated 
measures. WHI study arm, race/ethnicity, educational level, and 
optimism were all measured at enrollment; all other covariates were 
measured at the most recent assessment before or at turning 80+ 
years.

Race/ethnicity
Was based on selfreport.

Outcome Measures
We examined two indicators of successful aging from participants’ 
most recent assessment after turning 80: physical functioning and 
selfrated overall QOL. These variables were measured 15.1 (range: 
7.8–18.5) years after enrollment in the WHI study.

Physical Functioning
The physical functioning subscale of the Rand 36-item health survey 
(26) was our main outcome measure. This subscale asks respond-
ents to rate their degree of limitation in doing the following activi-
ties: (a) vigorous activities such as running, lifting heavy objects, 
or participating in strenuous sports; (b) moderate activities such as 
moving a table, pushing a vacuum cleaner, bowling, or playing golf; 
(c) lifting or carrying groceries; (d) climbing several flights of stairs; 
(e) climbing one flight of stairs; (f) bending, kneeling, or stooping; 
(g) walking more than a mile; (h) walking several blocks; (i) walk-
ing one block; and (j) bathing or dressing yourself. Values on this 
subscale range from 0 to 100; the subscale score is standardized to 
a mean of 50 and a standard deviation of 10; higher scores indicate 
better functioning.

Selfrated Overall QOL
Participants’ rated this using a single item question with responses 
ranging from worst (0) to best (10). Such single item measures have 
demonstrated reliability and validity and have been shown to be 
predictive of clinically important outcomes, such as survival (27–
29). Data from >9,200 individuals from 36 clinical trials and six 
observational studies with various populations showed the average 
overall QOL score was 7.39 (SD = 2.11) on a 1–10 scale, with a 
score of 5 or below indicating a clinically significant deficit in over-
all QOL (28).
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Demographic Variables
we assessed current age at visit with physical functioning data (cal-
culated using date of birth); educational level (dichotomized as at 
least high school vs not); annual household income (less than or 
greater than or equal to $35K); and living arrangement (currently 
living alone vs not).

Psychosocial Variables
Perceived social support: was measured using 9 items from four 
subscales of the Medical Outcomes Study Social Support Measure 
(30): emotional/informational support (4 items), affection (1 item), 
tangible support (2 items), and positive social interaction (2 items). 
The nine questions ask respondents to indicate how often each kind 
of support listed is available to them. Responses are scored on a 
5-point scale ranging from “none of the time” to “all of the time.” 
Overall scores range from 9 to 45; higher scores indicate more sup-
port. We created quartiles of perceived social support using scores 
derived from this sample. Lower quartiles represent lower values. 
Optimism: represents a cluster of constructs (perceived control, posi-
tive expectations, empowerment, fighting spirit, lack of helplessness; 
measured using six items from the life orientation test-revised (31), 
with scores ranging from 6 to 30; higher scores represent greater 
optimism. We also created quartiles of optimism using scores derived 
from this sample. Subjective well-being: was assessed using a single 
item from the emotional well-being subscale of the RAND-36 ask-
ing women “how much of the time during the past 4 weeks have 
you been happy.” Response options range from 0 (all of the time) to 
6 (none of the time). We categorized this variable as all/most of the 
time versus a good bit/some versus a little bit/none.

Depressive Symptoms
was measured by the 8-item Burnham short version of the CESD-D 
(21). Responses for each item were weighted according to the 
Burnham algorithm with a final range from 0 to 1; higher scores 
indicate greater likelihood of depression. Scores >0.06 are indicative 
of significant depressive symptoms and scores ≤0.06 are indicative of 
no/minimal depressive symptoms.

Behavioral Variables
Smoking: was selfreported and categorized as never, past, or current 
smoker; Alcohol use: was selfreported based on number of drinks 
per day and categorized as 0, <1, 1–2, and ≥3. Recreational physi-
cal activity: was based on selfreported total number of minutes per 
week and categorized according to quartiles; higher quartiles indi-
cate more weekly recreational physical activity

Health-Related Variables
Overall selfrated health: measured using a single-item question 
from the Rand SF-36, rated using a 5-point scale (excellent to 
poor); Comorbidities: included self-reported (yes vs no) data on 
the following eight comorbidities: history of hypertension requir-
ing pills, history of treated diabetes mellitus, history of hip fracture 
≥55 years, history of arthritis, history of stroke, history of coronary 
heart disease, history of congestive heart failure, history of chronic 
obstructive pulmonary disease. For the analyses, we included five 
categories based on the number of comorbidities; Body mass index 
(BMI; weight in kg/divided by height in m2): categorized as ≤ 24.9, 
25.0–29.9, and ≥30. Functional independence: assessed with four 
items about: ability to eat, dress, get in and out of bed, and shower; 
rated on a scale from 1 (no need for help) to 3 (inability to care 
for oneself). We summed the items, resulting in scores ranging from 

4–12; higher scores indicate greater limitations. Finally, we included 
Hormone Therapy Trial arm as a covariate.

Statistical Analysis
Women in the 80+ minority cohort were categorized with respect 
to race/ethnicity. We describe participants’ characteristics as means 
(standard deviations) for continuous variables or count (percent-
ages) for categorical variables. First, we performed comparisons of 
different race/ethnicity groups using analysis of variance for contin-
uous variables or chi-square tests for categorical variables (Table 1). 
Then, analysis of covariance was used to examine race/ethnicity 
differences in physical function and selfrated overall QOL, with 
and without adjustment for current age, education, income, living 
alone, social support score, optimism score, subjective well-being/
happiness, depressive symptoms, smoking status, alcohol intake, 
recreational physical activity, BMI, number of comorbidities, selfre-
ported health, and hormone therapy trial arm (Table  2). Then, a 
similar analysis was performed within each race/ethnicity group to 
explore possible independent predictors for physical functioning 
and selfrated overall QOL (Tables 3 and 4, and Figures 1 and 2, 
respectively). Least square means and the corresponding standard 
errors were reported in all the models. Due to the relatively large 
percentage of missing data on covariates, we also examined base-
line characteristics of those with and without missing covariates, as 
well as their physical functioning and QOL scores after turning 80 
in sensitivity analyses. Multiple imputations were used to impute 
the missing categorical covariates using baseline characteristics. 
Then, sensitivity analyses were performed based on the imputed 
datasets to determine if there were differences. These imputed data 
are included as Supplementary Appendix. All tests were two-sided 
and set at a significance level of 0.05. All analyses were performed 
using SAS 9.3 (Cary, NC). Given the small sample size of the Native 
American/Alaskan Indian group which made the estimates unstable, 
we excluded this group from the multivariable analysis. We pro-
vide descriptive statistics only for Native American/Alaskan Indians 
(Table 1).

Results

Sample Characteristics
Out of a total of 26,005 racial/ethnic minority women at baseline 
in WHI, N = 2,684 (5.8% of the total cohort) survived and made 
it into the 80+ cohort. There was a significant “survival dispar-
ity” by group, with 12.5% African American, 7.8% Asian/Pacific 
Islander, 7.1% Hispanic/Latino women, and 14.7% of American 
Indian/Alaskan Natives not entering the 80+ cohort due to death 
(p < 0.0001). Of these 2,684 racial/ethnic minority women, 1,924 
were included in the analytic sample, due to 760 women with miss-
ing values on covariates. Comparing women with and without 
missing covariates at baseline, we found significant differences by 
race/ethnicity (p < 0.0001), mean age (p = 0.05), income <$35,000 
(p < 0.01), arthritis (p < 0.01), stroke (p = 0.02), congestive heart fail-
ure (p < 0.01), BMI (p = 0.03), physical functioning score (p < 0.01), 
and selfrated overall QOL (p  =  0.03). There were significant dif-
ferences in physical functioning, but not QOL, at the most recent 
visit after turning 80 years, based on missing covariate data. Women 
with missing covariates had a mean (SD) physical functioning score 
of 56.0 (28.7), whereas women without missing covariate data had 
a mean (SD) physical functioning score of 58.9 (27.6) (p = 0.01). 
Women with missing covariates had a mean (SD) QOL score of 7.3 
(1.8) while women without missing covariates had a mean (SD) 
QOL score of 7.4 (1.7) (p = 0.07).
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Table 1.  Characteristics at 80+ Racial/Ethnic Minority Women at Baseline

Overall Sample 
n = 1,924

African American 
n = 1,039

Asian/Pacific 
Islander n = 476

Hispanic/Latino 
n = 355

American  
Indian/Alaskan  
Native n = 54

p Value

Demographic variables
  Age at enrollment 68.8 ± 0.1 68.8 ± 0.1 68.9 ± 0.2 68.3 ± 0.2 68.9 ± 0.5 0.07
  Age at visit with physical function 84.1 ± 0.1 84.2 ± 0.1 84.3 ± 0.1 83.6 ± 0.2 84.6 ± 0.4 0.01
    80–84 1261 (65.5) 667 (64.6) 297 (62.4) 257 (72.4) 35(64.8) 0.01
    85–89 525 (27.3) 277 (26.8) 140 (29.4) 86 (24.2) 17 (31.5)
    90+ 138 (7.2) 88 (8.5) 39 (8.2) 12 (3.4) 2 (3.7)
  Education: high school or less 449 (23.3) 218 (21.1) 101(21.2) 109 (30.7) 17 (31.5) <0.01
  Income less than $35,000 971 (50.5) 570 (55.2) 148(31.1) 211(59.4) 36 (66.7) <.0001
  Currently living alone 861 (44.8) 517 (50.0) 177(37.2) 140(39.4) 30 (55.6) <.0001
Psychosocial variables
  Mean social support score 35.9 ± 0.2 36.4 ± 0.2 35.4 ± 0.4 34.7 ± 0.4 37.5 ± 1.1 <0.01
  Social support score
    First quartile 495 (25.7) 242 (23.3) 136 (28.6) 108 (30.4) 9 (16.7) 0.06
    Second quartile 470 (24.4) 260 (25.0) 112 (23.5) 88 (24.8) 10 (18.5) .
    Third quartile 553 (28.7) 314 (30.2) 125 (26.3) 94 (26.5) 20(37.0) .
    Fourth quartile 406 (21.1) 223 (21.5) 103 (21.6) 65 (18.3) 15 (27.8) .
  Mean optimism total score 23.0 ± 0.1 23.5 ± 0.1 22.3 ± 0.1 22.5 ± 0.2 23.4 ± 0.4 <.0001
Optimism total score
  First quartile 602 (31.3) 258 (24.8) 187 (39.3) 141 (39.7) 16 (29.6) <.0001
  Second quartile 479 (24.9) 256 (24.6) 132 (27.7) 82 (23.1) 9 (16.7) .
  Third quartile 438(22.8) 265 (25.5) 96 (20.2) 65 (18.3) 12 (22.2) .
  Fourth quartile 405(21.0) 260 (25.0) 61 (12.8) 67 (18.9) 17 (31.5) .
Subjective well-being, happy
  Most to all of the time 1265 (65.7) 693 (66.7) 322 (67.6) 214 (60.3) 36 (66.7) 0.21
  Some to a good bit of time 572 (29.7) 298 (28.7) 139 (29.2) 119 (33.5) 16 (29.6) .
  None to a little of the time 87 (4.5) 48 (4.6) 15 (3.2) 22 (6.2) 2 (3.7) .
  Significant depressive symptoms 148 (7.7) 79 (7.6) 25 (5.3) 39 (11.0) 5 (9.3) 0.02
Behavioral variables
  Smoking Status
    Never 1148 (59.7) 533 (51.3) 348 (73.1) 238 (67.0) 29 (53.7) <.0001
    Past 751 (39.0) 486 (46.8) 123 (25.8) 117 (33.0) 25 (46.3) .
    Current 25 (1.3) 20 (1.9) 5 (1.1) 0 (0.0) 0 (0.0) .
Alcohol intake (drinks/day)
  None 1032 (53.6) 563 (54.2) 306 (64.3) 139 (39.2) 24 (44.4) <.0001
  <1 858 (44.5) 462 (44.5) 164 (34.5) 204 (57.5) 28 (51.9) .
  1–2 30 (1.6) 12 (1.2) 6 (1.3) 10 (2.8) 2 (3.7) .
  ≥3 4 (0.2) 2 (0.2) 0 (0.0) 2 (0.6) 0 (0.0) .
Mean recreational physical activity 
(min/week)

138.1 ± 3.7 118.3 ± 5.0 178.5 ± 7.3 144.1 ± 8.5 123.2 ± 21.8 <.0001

  First quartile 507 (26.4) 316 (30.4) 90 (18.9) 85 (23.9) 16 (29.6) <.0001
  Second quartile 473 (24.6) 283 (27.2) 92 (19.3) 85 (23.9) 13 (24.1) .
  Third quartile 491 (25.5) 240 (23.1) 139 (29.2) 98 (27.6) 14 (25.9) .
  Fourth quartile 453(23.5) 200 (19.2) 155 (32.6) 87 (24.5) 11 (20.4) .
Health-related variables
  In general selfreported health is
    Excellent 78 (4.1) 33 (3.2) 26 (5.5) 15 (4.2) 4 (7.4) 0.03
    Very good 574 (29.8) 279 (26.9) 160 (33.6) 116 (32.7) 19 (35.2) .
    Good 903 (46.9) 507 (48.8) 218 (45.8) 157 (44.2) 21 (38.9) .
    Fair 336 (17.5) 201 (19.3) 66 (13.9) 59 (16.6) 10 (18.5) .
    Poor 33 (1.7) 19 (1.8) 6 (1.3) 8 (2.3) 0 (0.0) .
 � Total number of comorbidities, 

Mean
2.2 ± 0.02 2.3 ± 0.0 1.8 ± 0.0 2.0 ± 0.1 2.5 ± 0.1 <.0001

 � History of hypertension  
requiring pills

1570 (81.6) 909 (87.5) 347(72.9) 269 (75.8) 45 (83.3) <.0001

  History of treated diabetes mellitus 445 (23.1) 296 (28.5) 71 (14.9) 62 (17.5) 16 (29.6) <.0001
  History of hip fracture ≥55 years 37 (1.9) 16 (1.5) 9 (1.9) 10 (2.8) 2 (3.7) 0.36
  History of arthritis 1500 (78.0) 821 (79.0) 338 (71.0) 294 (82.8) 47 (87.0) <.0001
  History of Stroke 85 (4.4) 54 (5.2) 17 (3.6) 12 (3.4) 2 (3.7) 0.35
  History of CHD 194 (10.1) 119 (11.5) 39 (8.2) 28 (7.9) 8 (14.8) 0.06
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Table 1 presents sample characteristics overall and by racial/
ethnic group. Demographic characteristics: overall, 66% of the 
women are 80–84  years and 7% are 90  years or older; 51% 
reported an annual household income of <$35K; 23% reported 
having a high school or less education; 45% reported living alone. 
Psychological characteristics: mean social support score was 35.9, 
with Asian/Pacific Islander women having a higher mean perceived 
social support score than the other groups; overall mean optimism 
score was 23.0 and there were significant differences between 
groups; 66% of women reported feeling subjectively happy “most 
to all of the time,” without significant differences between groups; 
8% of the overall sample had significant depressive symptoms and 
the percentage was significantly higher among Hispanic/Latino 
women. Health behaviors: 60% of the women were never smok-
ers; selfreported alcohol consumption was low, with 60% of the 
women overall reporting no alcohol consumption and 45% report-
ing <1 drink daily; average amount of recreational physical activ-
ity minutes per week was 138.1 overall. Asian/Pacific Islanders 
had the best behavioral profile among the groups as reflected by 
greater percentages of never smokers, women with no daily alco-
hol intake, and the highest percentage of selfreported recreational 

physical activity per week. Health-related variables: overall self-
rated health was “good” in about half (47%) of the sample, with 
another 30% reporting “very good” overall health; mean number 
of comorbidities (of the 8 examined) was 2.2 overall, with hyper-
tension and arthritis being most commonly reported; few women 
reported functional limitations in activities of daily livings (mean 
score was 4.1); mean BMI overall was 27.6, with 29% of the sam-
ple having a BMI ≥30.

Overall, the mean physical functioning score was 58.9 and mean 
selfrated overall QOL score was 7.4.

Between Group Differences in Physical Functioning 
and Selfrated Overall QOL
We did not find significant between racial/ethnic minority group dif-
ferences in physical functioning between groups after adjusting for 
demographic, psychosocial, behavioral, and health-related variables 
(Table 2). We did not find any differences in overall QOL among 
the racial/ethnic groups in unadjusted analyses; however, in adjusted 
analyses, racial/ethnic differences in overall QOL became statisti-
cally significant, suggesting residual confounding.

Overall Sample 
n = 1,924

African American 
n = 1,039

Asian/Pacific 
Islander n = 476

Hispanic/Latino 
n = 355

American  
Indian/Alaskan  
Native n = 54

p Value

  History of CHF 42 (2.2) 28 (2.7) 2 (0.4) 9 (2.5) 3(5.6) 0.01
  History of COPD 141 (7.3) 92 (8.9) 23 (4.8) 19 (5.4) 7(13.0) 0.001
Number of 
comorbidities

0 80 (4.2) 36 (3.5) 32 (6.7) 10 (2.8) 2(3.5) <0.0001
1 408 (21.2) 169 (16.3) 141 (29.6) 92 (25.9) 6(10.5) .
2 836 (43.5) 444 (42.7) 200 (42.2) 169 (47.6) 23(40.4) .
3 392 (20.4) 243 (23.4) 83 (17.4) 52 (14.6) 14(24.6) .
≥4 208 (10.8) 147 (14.1) 19 (4.0) 32 (9.0) 12(21.1) .

Mean ADL score 4.12 ± 0.02 4.16 ± 0.02 4.05 ± 0.03 4.10 ± 0.04 4.13 ± 0.13 0.03
Mean BMI (kg/m2) 27.6 ± 0.1) 29.4 ± 0.2 24.0 ± 0.2 27.2 ± 0.3 28.5 ± 0.7 <0.0001
  BMI category  < 25 657 (34.1) 212(20.4) 309 (64.9) 122 (34.4) 14 (25.9) <0.0001

25 –29.9 705 (36.5) 402 (38.7) 134 (28.2) 146 (41.1) 20 (37.0) .
≥ 30 565 (29.4) 425(40.9) 33 (6.9) 87 (24.5) 20 (37.0) .

Hormone 
replacement 
therapy (HRT) 
study arm

Not in HRT 1555(80.8) 826(79.5) 408(85.7) 277(78.0) 44(81.5) <0.0001
CEE-Alone 
Intervention

94(4.9) 67(6.4) 8(1.7) 15(4.2) 4(7.4)

CEE-Alone 
Control

95(4.9) 63(6.1) 9(1.9) 19(5.4) 4(7.4)

CEE+MPA 
Intervention

96(5.0) 46(4.4) 21(4.4) 27(7.6) 2(3.7)

CEE+MPA 
Control

84(4.4) 37(3.6) 30(6.3) 17(4.8) 0(0.0)

SF-36 physical functioning 58.9 (0.6) 56.0 (0.8) 64.2 (1.3) 61.0 (1.5) 54.9 (3.7) <0.0001
Selfrated quality of life 7.4 (0.04) 7.4 (0.1) 7.4 (0.1) 7.4 (0.1) 7.6 (0.2) 0.76

Note: p Values indicates the overall difference among ethnic groups, mean ± SE or count (%).

Table 2.  Unadjusted and Adjusted Between Racial/Ethnic Group Comparisons in Physical Functioning and Overall Selfrated QOL

Asian/Pacific Islander African American Hispanic/Latino p Value

Physical Functioning, mean (SE)
  Unadjusted 64.2 (1.3) 56.0 (1.0) 61.0 (1.4) <0.0001
  Adjusted* 57.7 (1.1) 59.7 (0.7) 59.0 (1.2) 0.41
Quality of life, mean (SE)
  Unadjusted 7.4 (0.1) 7.4 (0.1) 7.4 (0.1) 0.84
  Adjusted* 7.3 (0.1) 7.5 (0.0) 7.4 (0.1) 0.03

*Overall R2 for physical functioning is 0.38; overall R2 for overall selfrated QOL is 0.45

Table 1.  Continued
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Table 3.  Unadjusted and Adjusted Average SF-36 Physical Functioning Score (Mean [SE]) of Each Predictor Within Each Race/Ethnicity 
(Stratified Analyses)

African American Asian/Pacific Islander Hispanic/Latino

Unadjusted Adjusted§ Unadjusted Adjusted|| Unadjusted Adjusted¶

Demographic variables
 � Age at visit with physical 

function
80–84 57.8 (1.1)† 57.9 (0.9)* 67.9(1.5)† 66.7(1.2)† 64.5 (1.6)† 64.1 (1.4)†

85–89 54.9 (1.7) 54.7 (1.3) 59.6 (2.2) 60.2 (1.8) 52.1 (2.8) 53.5 (2.5)
90+ 44.9 (3.0) 44.9 (2.5) 52.7 (4.1) 59.7 (3.6) 50.4 (7.5) 47.5 (6.7)

 � Education: at least high 
school

No 51.7(1.9)‡ 56.0 (1.5) 63.6 (2.6) 67.2 (2.3) 57.7(2.5) 60.6 (2.3)
Yes 57.1(1.0) 56.0 (0.8) 64.4 (1.4) 63.4 (1.1) 62.5 (1.7) 61.2(1.5)

  Income less than $35,000 Yes 53.1 (1.2)† 55.2 (1.0) 58.9 (2.1)† 63.5 (1.9) 58.4 (1.8)‡ 60.4 (1.6)
No 59.5 (1.3) 56.9 (1.1) 66.7 (1.4) 64.6 (1.2) 64.8 (2.2) 61.9 (2.0)

  Currently living alone No 54.2 (1.2)‡ 54.0 (1.0)† 65.2 (1.5) 63.2 (1.2) 60.8 (1.8) 60.9 (1.6)
Yes 57.8 (1.2) 58.0 (1.0) 62.6 (2.0) 66.1 (1.7) 61.3 (2.2) 61.1 (2.0)

Psychosocial variables
  Social support score First quartile 53.6 (1.8)† 55.7 (1.5) 58.9(2.2)‡ 61.7 (2.0) 59.5 (2.6) 61.6 (2.4)

Second quartile 52.3 (1.7) 54.1 (1.4) 63.8 (2.5) 65.2 (2.0) 61.8 (2.8) 63.0 (2.4)
Third quartile 57.1 (1.6) 57.3 (1.3) 67.2 (2.3) 65.9 (1.9) 63.9 (2.7) 61.4 (2.4)
Fourth quartile 61.3 (1.9) 56.7 (1.5) 68.1 (2.6) 64.6 (2.2) 58.4 (3.3) 56.6 (3.0)

  Optimism total score First quartile 52.6 (1.7)* 56.5 (1.4) 61.9 (1.9) 65.7 (1.6) 55.2 (2.2)† 58.4 (2.0)
Second quartile 54.8 (1.7) 56.5 (1.4) 64.7 (2.3) 63.5 (1.9) 61.4 (2.9) 62.2 (2.6)
Third quartile 53.8 (1.7) 53.8 (1.4) 65.3 (2.7) 62.7 (2.2) 63.0 (3.2) 61.7 (2.9)
Fourth quartile 62.7 (1.7) 57.2 (1.4) 68.6 (3.4) 63.8 (2.8) 70.7 (3.2) 64.5 (3.0)

 � Subjective well-being, 
happy

Most to all of the time 58.5 (1.1)* 56.2 (0.9) 70.2 (1.4)* 67.5 (1.2)* 63.0 (1.8) 60.9 (1.7)
Some to a good bit of time 51.9 (1.6) 55.6 (1.4) 53.6 (2.1) 59.2 (1.9) 57.9 (2.4) 60.3 (2.2)
None to a little of the time 45.3 (4.0) 54.8 (3.4) 34.0 (6.3) 42.2 (5.9) 58.6 (5.7) 65.8 (5.5)

  Depressive symptoms No 56.5 (0.9)‡ 55.9 (0.7) 64.8 (1.2)‡ 64.2 (1.0) 61.7 (1.5) 61.2 (1.3)
Yes 50.0 (3.1) 56.7 (2.7) 53.4 (5.2) 65.7 (4.6) 55.7 (4.3) 59.8 (4.1)

Behavioral variables
  Smoking status Never 56.5 (1.2) 56.4 (1.0) 64.9 (1.4) 64.5 (1.1) 62.9 (1.7) 63.0(1.5)‡

Past 55.0 (1.3) 55.3 (1.0) 62.0 (2.4) 63.4 (2.0) 57.1 (2.4) 56.8 (2.2)
Current 67.0 (6.2) 61.5 (5.0) 74.0 (11.7) 70.1 (9.8)

 � Alcohol intake (drinks/ 
day)

0 53.4 (1.2)† 54.9 (1.0) 64.0 (1.5) 64.8 (1.2) 59.1 (2.3) 61.6 (2.0)
<1 59.1 (1.3) 57.2 (1.1) 65.0 (2.0) 63.9(1.7) 62.2 (1.9) 60.4 (1.6)

1–2 60.8 (8.0) 60.9 (6.5) 53.3 (10.7) 46.4(9.0) 61.5 (8.4) 62.0 (7.8)
≥ 3 30.0 (19.7) 38.8 (16) 70.0 (18.8) 77.3 (16)

 � Recreational physical 
activity (min/week)

First quartile 44.0 (1.5)* 47.7 (1.3)* 47.9 (2.6)* 53.9 (2.4)* 44.2 (2.7)* 49.5(2.6)*
Second quartile 53.7 (1.6) 54.2 (1.3) 62.8 (2.6) 62.9 (2.3) 63.1 (2.7) 65.3 (2.5)
Third quartile 60.7 (1.7) 59.3 (1.4) 66.7 (2.1) 66.0 (1.8) 64.9 (2.5) 63.5 (2.3)
Fourth quartile 72.4 (1.8) 67.6 (1.6) 72.4 (2.0) 69.5 (1.7) 71.0 2.7) 65.1 (2.6)

Health-related variables
 � In general, self-rated 

health
Excellent 87.8 (4.3)* 75.5 (4.0)* 84.8 (4.4)* 78.6 (4.3)* 79.3 (6.2)* 72.4 (6.2)*
Very Good 69.2 (1.5) 66.2 (1.4) 75.8 (1.8) 73.3 (1.8) 71.7 (2.2) 68.4 (2.3)
Good 55.7 (1.1) 56.1 (1.0) 61.8 (1.5) 62.0 (1.5) 59.4 (1.9) 60.5 (1.8)
Fair 37.4 (1.7) 42.0 (1.6) 40.6 (2.8) 48.1 (2.8) 44.5 (3.2) 47.9 (3.2)
Poor 10.6 (5.6) 17.0 (5.2) 15.8 (9.2) 21.8 (9.4) 25.0 (8.6) 38.9 (8.6)

  Number of comorbidities 0 74.2 (4.5)* 64.0 (3.8)* 75.3(4.5)* 70.4 (3.8)‡ 73.5 (8.1)* 61.6 (7.5)
1 69.6 (2.1) 63.3 (1.8) 68.8 (2.2) 66.2 (1.8) 69.5 (2.7) 66.5 (2.4)
2 56.2 (1.3) 54.8 (1.1) 63.4 (1.8) 64.1 (1.5) 61.1 (2.0) 60.4 (1.8)
3 50.8 (1.7) 54.1 (1.4) 58.7 (2.8) 61.4 (2.4) 54.3 (3.5) 57.6 (3.3)
≥ 4 43.8 (2.2) 52.3 (1.9) 45.0 (5.9) 53.1 (5.0) 42.8 (4.5) 53.6 (4.2)

  BMI (kg/m2) Less than 25 67.1 (1.8)* 61.7 (1.6)* 66.3 (1.5)‡ 65.6 (1.2) 67.4 (2.3)* 63.9 (2.1)
25–29 59.4 (1.3) 59.8 (1.1) 62.0 (2.2) 63.1 (1.9) 61.7 (2.1) 61.7 (1.9)
At least 30 47.2 (1.3) 49.5 (1.1) 53.6 (4.5) 56.4 (3.8) 50.9 (2.8) 55.7 (2.6)

  HRT ARM Not in HRT 55.7 (1.0) 55.0 (0.8) 64.1 (1.3) 63.9 (1.0) 61.6 (1.6) 61.3 (1.4)
CEE-alone intervention 53.4 (3.4) 58.9 (2.8) 56.4 (9.3) 52.8 (7.6) 49.7 (6.8) 55.9 (6.1)
CEE-alone control 53.7(3.5) 57.9(2.8) 59.4(8.8) 70.7 (7.4) 54.7 (6.1) 58.1 (5.4)
CEE+MPA intervention 66.0 (4.1) 63.2 (3.3) 69.5 (5.7) 70.3 (4.7) 67.7 (5.1) 64.8 (4.6)
CEE+MPA control 57.4 (4.6) 59.7 (3.7) 65.6 (4.8) 65.3 (4.0) 57.9 (6.4) 58.5 (5.9)

Analyses were done within each race/ethnicity. Statistical significance was indicated by three symbols: *p < 0.0001; †p < 0.01; ‡p < 0.05.
§R2 for African Americans 0.40; ||R2 for Asian/Pacific Islanders 0.41; ¶ for Hispanic/Latinos 0.38.
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Table 4.  Unadjusted and Adjusted Average Selfreported Quality of Life (Mean [SE]) of Each Predictor Within Each Race/Ethnicity (Stratified 
Analyses)

African American Asian/Pacific Islander Hispanic/Latino

Unadjusted Adjusted§ Unadjusted Adjusted|| Unadjusted Adjusted¶

Demographic variables
Age at visit with physical function 80–84 7.5 (0.1) 7.5 (0.0)‡ 7.6 (0.1)* 7.5 (0.1)‡  7.4 (0.10 7.5 (0.1)

85–89 7.4 (0.1) 7.5 (0.1) 7.2 (0.1) 7.3 (0.1) 7.5 (0.2) 7.5 (0.2)
90+ 7.1 (0.2) 7.0 (0.1) 6.3 (0.3) 7.0 (0.2) 6.8 (0.5) 6.5 (0.4)

Education: high school or less Yes 7.3 (0.1) 7.5 (0.1) 7.0 (0.2)‡ 7.3 (0.1) 7.4 (0.2) 7.6 (0.1)
No 7.5 (0.1) 7.4 (0.0) 7.5 (0.1) 7.4 (0.1) 7.4 (0.1) 7.4 (0.1)

Income less than $35,000 Yes 7.3 (0.1)‡ 7.5 (0.1) 6.9 (0.1)* 7.3 (0.1) 7.4 (0.1) 7.5 (0.1)
No 7.6 (0.1) 7.4 (0.1) 7.6 (0.1) 7.4 (0.1) 7.5 (0.2) 7.3 (0.1)

Currently living alone No 7.5 (0.1) 7.4 (0.1) 7.5 (0.1)‡ 7.4 (0.1) 7.5 (0.1) 7.4 (0.1)
Yes 7.4 (0.1) 7.5 (0.1) 7.1 (0.1) 7.4 (0.1) 7.4 (0.2) 7.4 (0.1)

Psychosocial variables
Social support score First quartile 6.9 (0.1)* 7.2 (0.1)‡ 6.7(0.1)* 6.9(0.1)† 6.8 (0.2)* 7.2 (0.1)

Second quartile 7.3 (0.1) 7.4 (0.1) 7.3(0.2) 7.5(0.1) 7.5 (0.2) 7.6 (0.2)
Third quartile 7.6 (0.1) 7.5 (0.1) 7.7(0.2) 7.5(0.1) 7.8 (0.2) 7.5 (0.2)
Fourth quartile 8.0 (0.1) 7.6 (0.1) 8.1(0.2) 7.7(0.1) 8.0 (0.2) 7.5 (0.2)

Optimism total score First quartile 7.0 (0.1)* 7.3 (0.1)† 6.8(0.1)* 7.2(0.1) 6.9 (0.1)* 7.2 (0.1)†

Second quartile 7.2 (0.1) 7.3 (0.1) 7.6(0.1) 7.4(0.1) 7.4 (0.2) 7.5 (0.2)
Third quartile 7.5 (0.1) 7.5 (0.1) 7.7(0.2) 7.5(0.1) 7.4 (0.2) 7.3 (0.2)
Fourth quartile 8.1 (0.1) 7.7 (0.1) 8.2(0.2) 7.7(0.2) 8.5 (0.2) 8.0 (0.2)

Subjective well-being, happy Most to all of the time 7.7 (0.1)* 7.5 (0.1) 7.9 (0.1)* 7.6 (0.1)† 8.0(0.1)* 7.7 (0.1)†

Some to a good bit of time 7.0 (0.1) 7.4 (0.1) 6.4 (0.1) 7.1 (0.1) 6.7(0.2) 7.0 (0.1)
None to a little of the time 6.3 (0.2) 7.1 (0.2) 5.4 (0.4) 6.5 (0.3) 6.0 (0.4) 6.9 (0.3)

Depressive symptoms No 7.5 (0.1)* 7.5 (0.0)† 7.5 (0.1)* 7.4 (0.1)† 7.6 (0.1)† 7.4 (0.1)
Yes 6.4 (0.2) 7.0 (0.2) 5.7 (0.3) 6.6 (0.3) 6.4 (0.3) 7.4 (0.2)

Behavioral variables
Smoking status Never 7.5 (0.1) 7.4 (0.1) 7.4 (0.1) 7.4 (0.1) 7.4 (0.1) 7.4 (0.1)

Past 7.4 (0.1) 7.5 (0.1) 7.3 (0.2) 7.4 (0.1) 7.5 (0.2) 7.5 (0.1)
Current 7.6 (0.4) 7.4 (0.3) 7.0 (0.9) 6.4 (0.7)

Alcohol intake (drinks/day) 0 7.4 (0.1) 7.4 (0.1) 7.4 (0.1) 7.4 (0.1) 7.3 (0.2) 7.5 (0.1)
<1 7.5 (0.1) 7.4 (0.1) 7.4 (0.1) 7.3 (0.1) 7.5 (0.1) 7.4 (0.1)
1–2 8.0 (0.5) 8.1 (0.4) 8.0 (0.7) 7.9 (0.5) 7.2 (0.6) 7.0 (0.5)
≥ 3 5.5 (1.2) 6.5 (0.9) 9.0 (1.3) 8.6 (1.0)

Recreational physical activity 
(min/week)

First quartile 7.2 (0.1)* 7.5 (0.1)‡ 6.6 (0.2)* 7.2 (0.1) 6.8 (0.2)* 7.4 (0.2)
Second quartile 7.2 (0.1) 7.3 (0.1) 7.3 (0.2) 7.3 (0.1) 7.2 (0.2) 7.3 (0.2)
Third quartile 7.7 (0.1) 7.5 (0.1) 7.5 (0.1) 7.4 (0.1) 7.6 (0.2) 7.5 (0.1)
Fourth quartile 7.9 (0.1) 7.6 (0.1) 7.8 (0.1) 7.5 (0.1) 8.1 (0.2) 7.6 (0.2)

Health-related variables
In general, selfrated health Excellent 9.2 (0.3)* 9.0 (0.3)* 9.7 (0.2)* 9.4 (0.2)* 9.6 (0.4)* 9.2 (0.4)*

Very good 8.5 (0.1) 8.3 (0.1) 8.5 (0.1) 8.4 (0.1) 8.4 (0.1) 8.2 (0.1)
Good 7.0 (0.1) 7.0 (0.1) 7.4 (0.1) 7.4 (0.1) 7.3 (0.1) 7.4 (0.1)
Fair 5.6 (0.2) 5.9 (0.2) 6.0 (0.1) 6.1 (0.1) 5.8 (0.2) 5.9 (0.2)
Poor 4.3 (0.6) 5.1 (0.6) 4.3 (0.3) 4.4 (0.3) 4.3 (0.5) 4.8 (0.5)

Number of comorbidities 0 7.7 (0.3) 7.2 (0.2) 8.2 (0.3)* 7.5 (0.2) 8.0 (0.6) 7.0 (0.5)
1 7.5 (0.1) 7.4 (0.1) 7.8 (0.1) 7.5 (0.1) 7.7 (0.2) 7.5 (0.1)
2 7.4 (0.1) 7.5 (0.1) 7.5 (0.1) 7.4 (0.1) 7.4 (0.1) 7.5 (0.1)
3 7.1 (0.2) 7.3 (0.1) 7.2 (0.1) 7.4 (0.1) 7.2 (0.3) 7.4 (0.2)
≥ 4 6.6 (0.4) 7.2 (0.3) 6.9 (0.1) 7.5 (0.1) 6.9 (0.3) 7.5 (0.3)

BMI (kg/m2) Less than 25 7.4 (0.1) 7.4 (0.1) 7.8 (0.1)† 7.5 (0.1) 7.7 (0.2)‡ 7.5 (0.1)
25–29 7.4 (0.2) 7.4 (0.1) 7.4 (0.1) 7.4 (0.1) 7.5 (0.1) 7.4 (0.1)
At least 30 7.4 (0.3) 7.5 (0.2) 7.3 (0.1) 7.4 (0.1) 7.0 (0.2) 7.3 (0.2)

HRT ARM Not in HRT 7.4 (0.1) 7.4 (0.1) 7.4 (0.1) 7.4 (0.0) 7.4 (0.1) 7.4 (0.1)
CEE-alone intervention 7.1 (0.6) 6.8 (0.5) 7.5 (0.2) 7.6 (0.2) 7.1 (0.5) 7.3 (0.4)
CEE-alone control 7.1 (0.6) 7.8 (0.5) 7.4 (0.2) 7.6 (0.2) 7.1 (0.4) 7.5 (0.3)
CEE+MPA intervention 7.4 (0.4) 7.4 (0.3) 7.6 (0.2) 7.4 (0.2) 7.9 (0.4) 7.3 (0.3)
CEE+MPA control 7.5 (0.3) 7.4 (0.2) 7.3 (0.3) 7.0 (0.2) 7.7 (0.4) 7.7 (0.4)

Notes: Analyses were done within each race/ethnicity. Statistical significance was indicated by three symbols: *p < 0.0001; †p < 0.01; ‡p < 0.05.
§ for African Americans 0.44; || for Asian/Pacific Islanders 0.54; ¶ for Hispanic/Latinos 0.50.
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Correlates of Successful Aging as Defined by 
Physical Functioning Within Racial/Ethnic Groups
Table  3 reports the average physical functioning scores of 
each predictor within each race/ethnicity group and Figure  1 

graphically depicts the average physical functioning scores 
of each predictor after multivariable adjustment within race/
ethnicity group.
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Figure 1.  Adjusted average SF-36 physical functioning by age (at visit with physical function), currently living alone, subjective wellbeing/happy, smoking status, 
recreational physical activity, selfrated health, number of comorbidities and BMI within race/ethnicity. Statistical significance was indicated by three symbols: 
*p < 0.0001; #p < 0.01; ^p < 0.05.
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African American
Mean physical functioning scores remained significantly higher 
for women in the 80–84  year group after multivariable adjust-
ment (Figure  1). Among the psychosocial variables, mean physical 

functioning scores were highest for those in the highest quartiles of 
social support and optimism, those who reported being happy “most 
to all of the time” (as compared to “some” or “none” of the time), 
and those without depressive symptoms. However, these differences 
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Figure 2.  Adjusted average quality of life score by age (at visit with physical function), social support score, optimism total score, happy, depressive symptoms, 
recreational physical activity, and selfrated health, within race/ethnicity. Statistical significance was indicated by three symbols: *p < 0.0001; #p < 0.01; ^p < 0.05.
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did not remain statistically significant after multivariable adjustment 
(Figure 1). Neither smoking status nor alcohol intake was associated 
with physical functioning in adjusted analyses. Physical functioning 
was positively related to the amount of recreational physical activ-
ity in both unadjusted and adjusted analyses. Of the health-related 
variables, physical functioning was positively associated with over-
all selfrated health in both unadjusted and adjusted analyses. African 
American women with no comorbidities had significantly higher 
physical functioning scores compared to those with any comorbidities 
and the statistical significance of this association persisted in adjusted 
analyses. BMI category was significantly associated with physical 
functioning such that women in the obese BMI category (BMI ≥ 
30) had the lowest mean physical functioning scores and normal BMI 
women had the highest scores.

Asian/Pacific Islander
Increasing age was associated with worse mean physical functioning 
score in both unadjusted and adjusted analyses. None of the other 
demographic factors were associated with physical functioning in 
adjusted analyses (Figure 1). Among the psychosocial variables, only 
subjective well-being/happiness was associated with physical func-
tioning in adjusted analysis, such that women who reported being 
happy “most to all” of the time compared to “some” or “none” of 
the time had the highest physical functioning scores. With respect 
to behavioral variables, amount of recreational physical activity 
was positively associated with physical functioning (Table 3). Not 
surprisingly, better selfrated health and lack of comorbidities (com-
pared with any number of comorbidities) was associated with higher 
mean physical functioning scores.

Hispanic/Latino
Increasing age was associated with worse mean physical function-
ing scores in both unadjusted and adjusted analyses (Table 3). Of 
the psychosocial variables, optimism was positively associated with 
mean physical functioning scores in unadjusted, but not adjusted 
results (Table  3). Similar to the pattern in the other minority 
groups, more weekly recreational physical activity was associated 
with significantly higher mean physical functioning scores in both 
adjusted and unadjusted analyses. There was a significant positive 
association between physical functioning scores and better self-
rated health.

Correlates of successful aging as indicated by 
selfrated QOL within racial/ethnic groups
Table 4 reports the unadjusted and adjusted average overall selfrated 
QOL scores of each predictor within race/ethnicity groups. Figure 2 
graphically depicts the average overall QOL scores of each predictor 
after multivariable adjustment.

African American
Besides age, none of the other demographic variables were associ-
ated with overall QOL in adjusted analyses. Among the psychosocial 
variables, lower perceived social support, lower optimism, and the 
presence of depressive symptoms were associated with lower mean 
QOL scores in both unadjusted (Table  4) and adjusted analyses 
(Figure  2). Of the behavioral variables, only recreational physical 
activity was associated with overall QOL score, with women in the 
lowest quartiles having the worse overall QOL. There was a signifi-
cant positive association between overall self-rated health and QOL 
scores.

Asian/Pacific Islander
Age was associated with overall QOL score in both adjusted and 
unadjusted analyses (Table  4). Higher quartiles of social support, 
more subjective well-being/happy, and absence of depressive symp-
toms were associated with significantly higher QOL scores in unad-
justed and adjusted analyses. None of the behavioral variables were 
associated with overall QOL in adjusted analyses. Of the health-
related variables, only selfrated health was associated with overall 
QOL.

Hispanic/Latino
None of the demographic variables were associated with significant 
differences in mean overall QOL. Among the psychosocial variables, 
lower optimism scores were associated with significantly worse over-
all QOL scores. Women who reported being happy “most to all” 
of the time compared with lesser amounts of time had the highest 
overall QOL in adjusted analyses. None of the behavioral variables 
were significantly associated with overall mean QOL scores in mul-
tivariate analyses. Better self-rated health was associated with higher 
overall QOL in unadjusted and adjusted analyses. The other health-
related variables were not significantly associated with QOL.

Discussion

We examined a broad array of correlates of “successful aging” as 
defined by the physical functioning aspect of health-related QOL 
and selfrated overall QOL among a large sample of older racial/
ethnic minority women in the WHI. Our findings reveal several 
key results. First, physical functioning did not differ significantly 
between racial/ethnic minority groups, after adjusting for key demo-
graphic, psychosocial, behavioral, and health-related variables. To 
our knowledge, no other population-based studies have compared 
physical functioning scores (using the same measure we used) across 
groups of older racial/ethnic minority women and therefore we can-
not draw comparable comparisons with prior literature.

Second, in within group analyses, we found that age, recreational 
physical activity, and overall selfrated health were consistently asso-
ciated with physical functioning across each racial/ethnic groups in 
adjusted and unadjusted analyses. The “youngest old” (80–84 year 
old) had higher physical functioning scores than women over age 
84. Previous studies have also shown that older adults and some 
racial ethnic minorities have worse health-related QOL, as mani-
fest by physically unhealthy days, although these studies did not 
further stratify age categories beyond age 80 years (32,33). Similar 
to our findings, other studies in racial/ethnic minority groups have 
also found that engagement in regular exercise is a correlate of self-
rated successful aging (17,33). Given that individuals’ perceptions 
of their overall selfrated health is greatly influenced by their physi-
cal health condition (34), it is not surprising that selfrated health 
was consistently associated with physical functioning and selfrated 
overall QOL.

Third, we found statistically significant differences in overall 
QOL ratings between racial/ethnic minority groups, with African 
Americans having the highest mean QOL rating (7.5), followed 
by Hispanic/Latinos (7.4), then Asian/Pacific Islanders (7.3). 
These differences however, are likely not clinically meaningful 
(5).Notably, our model accounted for 45% of the variance in 
QOL scores between groups, suggesting that much of the vari-
ance in overall QOL remains unexplained. Fourth, upon closer 
examination of the correlates of overall QOL within each racial/
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ethnic minority group, we found that overall selfrated health status 
was the only consistent (ie statistically significant in both unad-
justed and adjusted analyses) and independent correlate of over-
all QOL ratings across all minority groups. However, perceived 
social support, optimism, subjective well-being/happiness, depres-
sive symptoms, and amount of recreational physical activity, were 
independently associated with overall QOL scores within certain 
racial/ethnic minority groups. For example, lower perceived social 
support was independently associated with worse QOL in African 
Americans and Asian/Pacific Islanders, but not among Hispanic/
Latinos; higher subjective well-being was independently associ-
ated with better overall QOL scores in Asian/Pacific Islanders and 
Hispanic/Latinos, but not in African Americans.

In addition to this study providing substantive information on 
QOL among older racial/ethnic minority women, it also provides 
methodological insights on QOL assessment. The use of a single-
item assessment of overall QOL, in combination with a multi-item 
domain specific measure (ie physical functioning aspect of health-
related QOL) was advantageous in this study. Not only is a single-
item measure attractive because of its simplicity and practicality, 
but it also captures any domains that the respondent deems impor-
tant to her QOL. By comparing categories of variables associated 
with overall QOL and physical functioning, we can draw impor-
tant comparisons for both outcomes, which are related but still 
conceptually distinct, and examine how associations differ between 
and within racial/ethnic minority groups. Obviously, any observed 
deficits in overall QOL require deeper exploration into the precise 
nature of the deficit (eg whether the deficit is in physical, mental, 
or social functioning).

Further, although there is no agreed upon definition of success-
ful aging, it is well-established that successful aging is a multidi-
mensional construct (18,19). Most studies use composite measures 
to operationalize successful aging, whereas we examined physical 
functioning and selfrated overall QOL as individual indicators. We 
recognize, and studies show, that older adults often base their defini-
tions of successful aging on attitudinal factors (eg selfacceptance/
selfcontentment) rather than solely relying on physical health sta-
tus, and they consider well-being and social functioning to be more 
important than physical and psychocognitive functioning (35–37). 
The fact that only about half of the variance in physical functioning 
and overall QOL within each of the racial/ethnic minority groups 
was explained by our models suggests that there are important 
correlates of these outcomes that we did not consider. Attempts to 
understand what successful aging means and identify its correlates in 
older racial/ethnic minorities should consider this construct within 
broader social, economic and political contexts.

Predominant definitions and models of successful aging (eg Rowe 
and Kahn) focus on success or failure and individual responsibility for 
success based on one’s choices and behaviors, without regard to factors 
beyond individual control that influence aging. “Contextualization” 
of the aging experience is important and necessary in research con-
ducted with racial and ethnic minority groups considering the social 
and structural inequalities experienced by these groups. Such ine-
qualities (eg lower quality education, lower or unskilled jobs with 
more physically demanding tasks, lower pay at equivalent levels of 
education, lower incomes at retirement, higher exposure to toxic or 
unsafe working and living conditions, less access to health insurance 
or higher co-pays and deductibles even when insured, less access to or 
lower quality health care, greater receipt of health care in suboptimal 
settings, and less continuity of care) often place racial/ethnic minor-
ity groups and women at greater risk of negative health outcomes in 

later life (38–42). Moreover, the potential for poor health and less 
“successful aging” is further compounded among older individuals 
because the advantages and disadvantages that accrue across the life 
course become more salient in later life when individuals are also 
faced with ageism and age-related discrimination.

As in all studies, our findings should be considered in light 
of study limitations. First, our study is largely cross-sectional. 
Longitudinal analyses are needed to more fully establish the 
directionality of the relationships. Second, our use of self-reported 
measures may be problematic. When psychosocial predictors, in 
particular, and health outcomes are both assessed via selfreports, 
they share common method variance, and this shared variance 
may lead to inflated associations. For example, there may be com-
mon processes underlying some of the psychological constructs (ie 
subjective well-being/happiness, optimism) and ratings of physi-
cal functioning and selfrated overall QOL. Third, the associations 
we demonstrated may be spurious, due to multiple comparisons.

Despite these limitations, our study has several strengths. First, 
the WHI is the largest cohort study of older women in the United 
States and to our knowledge this is the only study to examine pre-
dictors of the successful aging both within and between a diverse 
group of racial/ethnic minority women 80 years and older. Second, 
we used established and validated measures as correlates in our anal-
yses. This approach informs the literature on how these measures are 
operationalized in an aging and racially diverse cohort.

Our study provides a unique contribution to the literature 
because we compare physical functioning and overall QOL across 
samples of older racial/ethnic minority women. To our knowledge, 
no other population based studies have done this. Older adults 
from minority populations experience a disproportionate burden 
of disease and death, as well as more disability and functional 
limitations (43,44). Studies which compare racial/ethnic minor-
ity groups and racial/ethnic subgroups within minority groups are 
necessary for understanding the heterogeneity that exists within 
ethnic minority groups. Improving health-related and overall QOL 
among older adults and racial/ethnic minorities in particular, is an 
important public health goal given the shifting demographics of the 
U.S. population. Our research provides valuable input for under-
standing the broad array of factors that influence physical func-
tioning and QOL in current and future cohorts of older minority 
women. This work is relevant for individuals, their families, health 
care providers, health care systems, and policymakers as we seek 
to support the health and well-being of our increasingly diverse 
population of older women.
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