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Abstract
Background—Racial/ethnic disparities exist in diabetes-related complications. Few studies have
examined whether disparities exist in health-related quality of life (HRQL) among older adults
with diabetes.

Objectives—To explore racial/ethnic (“ethnic” hereafter) differences in HRQL among older
adults with diabetes in an integrated delivery system.

Design—Observational cross-sectional study.

Setting—Kaiser Permanente Northern California.

Participants—Ethnic-stratified, random sample of 6,096 adults with diabetes aged 60-75 who
completed a HRQL questionnaire.

Measurements—Physical and mental HRQL were measured based on the Short-Form-8
(ranges: 0-100, means: 50). Age- and gender-adjusted weighted linear regression models estimated
associations between ethnicity and HRQL and evaluated potential mediators (socioeconomic
status, acculturation, health behaviors, diabetes-related conditions). We tested differences in
ethnic-specific, adjusted mean HRQL scores (reference: whites).

Results—Physical HRQL was better for Filipinos (48.3 [95% Confidence Interval (CI)
47.0-49.6], P<.001), Asians (48.1 [95% CI 46.8-49.3], P<.001), Hispanics (45.1 [95% CI
44.2-46.0], P<.001), and blacks (44.2 [95% CI 43.3-45.1], P=.04) compared to whites (42.9 [95%
CI 42.6-43.2]). Adjusting for potential mediators did not change these relationships. Mental
HRQL was better only for Asians (52.7 [95% CI 51.6-53.7], P=.01) compared to whites (51.0
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[95% CI 50.7-51.3]), but this difference was small and became non-significant after adjustment
for socioeconomic status, acculturation, health behaviors, and diabetes-related conditions.

Conclusion—Among older adults with diabetes in a well-established integrated health care
delivery system, ethnic minorities had better physical HRQL than whites. Equal access to care in
an integrated delivery system may hold promise for reducing health disparities in diabetes-
reported patient-reported outcomes.

Keywords
health-related quality of life; patient-reported outcomes; diabetes; race/ethnicity; geriatrics

INTRODUCTION
Health-related quality of life (HRQL) has long been recognized as an important patient-
centered outcome, and improving HRQL is a primary objective of major public health
initiatives.1 Reducing racial/ethnic (hereafter “ethnic”) health disparities is also a national
public health objective.2Studies have found that ethnic minorities such as blacks, Hispanics,
and Native Americans report lower HRQL than whites in the general population.3-5 Similar
ethnic patterns have been found among disease-specific cohorts such as individuals living
with asthma,6 arthritis,7 stroke,8 and coronary heart disease.9,10

There is considerable public health interest in the impact of diabetes on quality of life in
light of its high prevalence and growth. Older adults and ethnic minorities share a
disproportionate burden of the diabetes epidemic. More than one-quarter of older adults in
the U.S. have diabetes.11 Nearly 20% of Non-Hispanic blacks have diabetes as compared to
only 10% of non-Hispanic whites,11 and the prevalence of diabetes among Mexican
Americans is also twice that of non-Hispanic whites.12 Additionally, some Asian subgroups
have a markedly increased likelihood of having diabetes compared to their white
counterparts.13,14Because of the substantial burden of diabetes held by older adults and
ethnic minorities, it is important to understand how diabetes affects HRQL among an
ethnically diverse population of older adults.

Older patients with diabetes have substantially lower HRQL compared to those without
diabetes because of their elevated risk of both diabetes-related complications (e.g.
cardiovascular disease and nephropathy) and geriatric conditions (e.g., depression and
chronic pain).15 However little research to date has studied whether ethnic disparities exist
in HRQL among older adults with diabetes. A key determinant of whether or not there are
ethnic differences in diabetes HRQL is whether or not there are ethnic differences in
diabetes-related complications. Surprisingly, even though ethnic minorities often have more
health problems than whites, they have not been consistently found to have a higher risk for
diabetes-related complications. In a large study of adults with diabetes receiving uniform
health care coverage (the same population that is the focus of this study), Asians and
Hispanics had significantly lower rates of heart failure, stroke, and myocardial infarctions
than whites; blacks, on the other hand, had similar rates of heart failure and stroke to those
of whites, but lower rates of myocardial infarction. Additionally, Asians had a much lower
rate of amputation than whites, but Asians, blacks, and Hispanics had higher rates of end-
stage renal disease compared to whites.16,17 In contrast, population-based studies have
reported that minority groups have higher diabetes-related complication rates and mortality
rates.18 These conflicting results may arise from access to care being typically poorer for
ethnic minorities in population-based studies, which likely affects health outcomes.

The findings from the aforementioned population-based studies are examples of the metrics
that now come from surveillance systems that have been established to evaluate ethnic
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disparities in clinical outcomes and risk factors associated with diabetes. However much less
is known about disparities in HRQL among adults with diabetes despite the importance of
quality of life in shaping public health initiatives. To date, only one study of rural older
adults in North Carolina has examined ethnic differences in HRQL among older adults with
diabetes.19 In this study, Native Americans reported lower HRQL than whites; these
differences were largely mediated by physical disability and chronic conditions. Whether
these findings are generalizable to other populations is unclear. Moreover, this study
included a population with variable access to and quality of care, both of which may affect
HRQL as well as health outcomes. Population-based studies rarely fully characterize access
and quality of care, both of which can vary considerably by ethnicity and confound
disparities in outcomes. Health disparities research in populations receiving uniform access
to care provides a unique opportunity to elucidate disparities in ethnic outcomes without
concerns of residual confounding by care, and thus complement population-based studies.
To fill gaps in understanding regarding ethnic differences in HRQL among patients with
diabetes, we examined ethnic differences in HRQL among a large cohort of insured, older
adults with diabetes who had uniform access to care.16,20-27

METHODS
Study Design, Setting, and Population

We used data from the Kaiser Permanente Northern California Diabetes Registry
(“Registry”), which is a well-characterized, insured diabetes population receiving health
care from Kaiser Permanente Northern California,an integrated health care delivery system.
Health plan members comprise 25-30% of the San Francisco Bay and Sacramento
metropolitan population in northern California, and are ethnically and socioeconomically
similar to those living in the region except for having a lower percentage of very low and
very high income persons.28,29 TheRegistry has been maintained continuously since 1993.30

Registry eligibility is based on multiple data sources including pharmacy (diabetes
medication dispensings), laboratory (HbA1c≥7%), and outpatient diagnoses of diabetes, and
is 99.5% sensitive for identification of adults with diagnosed diabetes compared with self-
report.31 All clinical information (including outpatient and inpatient pharmacy data,
diagnoses, and procedures) is downloaded annually providing comprehensive, longitudinal
follow-up of all registry members. An ethnically stratified, random sample of registry
members identified prior to January 1, 2005, was selected to receive the Diabetes Study of
Northern California (DISTANCE) survey (N=40,735). The DISTANCE survey included a
wide range of social and behavioral factors that were hypothesized to be associated with
social disparities in diabetes-related outcomes.31 The survey was delivered in several modes,
including a computer-assisted telephone interview, web-based, and written survey. All
surveys were offered in English and the telephone interview survey was also offered in
Spanish, Mandarin, Cantonese or Tagalog. The survey response rate was 62%.32 Inclusion
criteria for this study consisted of adults aged 60 years or older who completed a survey
mode that included the HRQL instrument and self-identified their ethnicity (N=6,096). We
excluded the 385 who failed to complete the HRQL instrument. There were no ethnic
differences in rates of completion of the SF-8 instrument, and physical and mental HRQL
scores were similar between respondents who did and did not self-report ethnicity.

Health-related Quality of Life
Quality of life was assessed using items based on the SF-8, which is a well-validated
instrument that assesses HRQL. The SF-8 is a brief version of the Medical Outcomes SF-36
quality of life instrument and assesses HRQL using eight questions, one for each domain in
the SF-36 instrument (physical functioning, role limitations due to physical health, bodily
pain, general health perception, vitality, social functioning, role limitations due to emotional
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problems, and mental health). Responses to each question are assigned values based on
published methods and are transformed to physical (PCS) and mental component scores
(MCS).33 Component scores can range from 0 (worst) to 100 (best). This instrument is
normalized so that the mean PCS and MCS are each 50 points with standard deviations (SD)
of 10 points in the general population. In adults 65 to 74 years old, the mean (± SD) PCS is
44.7 (±9.3) and MCS is 52.8 (±8.3) points.33 At least a one-point difference in SF-36 scores
is considered the minimal cutoff point for clinical significance,34 but differences of 3 to 5
points have also been suggested.35 To help understand the context for these scores, an
example of an approximately 1-point difference in physical HRQL on the SF-8
questionnaire is a response of “very good” vs. “excellent” for the question, “Overall, how
you rate your health during the past 4 weeks?” with other responses being held constant. An
example of an approximately 3-point difference is a response of “good” vs. “excellent” for
the same question.

Main Exposure: Ethnicity
Ethnicity was assessed in the DISTANCE survey using two questions that were able to
capture heritage among those with admixed ethnic background. The first question asked
respondents “to choose the group or groups that best describe your race or ethnic origin” and
to “check ALL that apply”; the second question asked respondents who chose more than one
group, “to choose the SINGLE group with which you most strongly identify or that best
describes your race or ethnic origin.” For both questions, respondents could choose among
the following ethnicities: Black/African American, Latino/Hispanic/Latin American, White,
Middle Eastern (Arab, Israeli), Chinese, Filipino, Japanese, Korean, Vietnamese, Asian
Indian/South Asian, Other Asian, Pacific Islander, Native American/American Indian, Inuit/
Eskimo/Aleut, Other, or Don’t know. Respondents who answered “Other Asian” or “Other”
were asked to specify their ethnicity. For this analysis, ethnicity was collapsed into six
groups: non-Hispanic white (white), non-Hispanic black (black), Hispanic, Asian (Chinese,
Japanese, Korean, Vietnamese, Other Asian), Filipino, and multiethnic (if more than one
ethnicity was chosen). The large sample of Filipinos (n=651) allowed for this ethnicity to be
considered separately from Asians. We also considered Filipinos separate from other Asians
because they have somewhat different physiologic, behavioral, and socioeconomic risk
factors for diabetes and its complications and are at intermediate risk for diabetes
complications among Asian subpopulations.17,36,37 Other Asian subgroups were too small to
provide meaningful comparisons (Chinese, n=448; Japanese, n=278; Korean, n=36;
Vietnamese, n=36; Other Asian, n=4).

Other Exposures
We ascertained several patient factors that potentially confound or mediate relationships
between ethnicity and HRQL, including age, gender, highest educational degree, income
level, marital status, birthplace, English proficiency, smoking history, alcohol history, and
physical activity.38 Highest educational degree was grouped into “no degree”, high school
diploma or equivalent, associate degree or technical degree, or “college degree or more”.
Income level was categorized into <$15,000, $15,000-$34,999, $35,000-$64,999, $65,000-
$99,999, or ≥$100,000. Birthplace and English proficiency were used as proxies for
assessing acculturation.39,40 Birthplace was dichotomized into U.S. or non-U.S. born.
English proficiency was based on two questions: “How often do you have difficulty
understanding or speaking English” and “How often do you have difficulty reading or
writing English”. Respondents who reported “sometimes”, “often”, or “always” to either
question were considered to have difficulty with English. The question: “Have you smoked
more than 100 cigarettes in your lifetime?” was used to ascertain smoking history.
Respondents who answered “no” were considered “never smokers”. Respondents who
responded “yes” were asked, “Do you smoke cigarettes now?” Respondents who responded
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“yes” to this second question were considered “current smokers” and those who responded
“no” were considered “former smokers”. Alcohol history was measured using two questions,
“How often do you have a drink containing alcohol?” and “How many drinks containing
alcohol do you have on a typical day when you are drinking?” Respondents were
characterized as never, former, occasional, or heavy alcohol users (>5 drinks per day for
men, >3 drinks per day for women). Physical activity was measured using the International
Physical Activity Questionnaire (IPAQ), which characterizes respondents into three
categories (highly active, sufficiently active, and insufficiently active) based on their activity
during the last seven days.38

Medical conditions that are associated with lower HRQL in older adults with diabetes were
also included.15 These conditions included the following diabetes-related complications:
heart failure, myocardial infarction, stroke, end-stage renal disease, amputation, blindness,
foot ulcer, and peripheral neuropathy. Also the following geriatric conditions were included:
chronic pain, depression, incontinence, history of falls, and being underweight. All medical
conditions, except being underweight, were ascertained based on administrative records
during the 12 months prior to each respondent’s survey date. Several types of administrative
records were used, including diagnostic codes from outpatient and inpatient records, and the
Kaiser End-Stage Renal Disease database. Being underweight was defined by a body mass
index (BMI) less than 18.5 kg/m2 calculated from outpatient records or self-reported height
and weight.

Statistical Analysis
Descriptive statistics (means and proportions) were used to characterize the cohort
population. All variables, except for age, were analyzed as categorical variables. Ethnic
differences were calculated using chi-square for categorical data and t-tests for continuous
data.

A series of generalized linear regression models were specified for each outcome (physical
HRQL and mental HRQL). Groups of exposure variables were sequentially added to the
base model (Model 1), which included ethnicity, age, and gender, in order to explore how
groups of potentially mediating variables (e.g. socioeconomic status and acculturation
(Model 2), and health behaviors (Model 3)) may affect associations between ethnicity and
HRQL. Additionally, because of known ethnic disparities in diabetes-related conditions, the
full model adjusted for the presence of diabetes-related conditions (Model 4). Categorical
variables were included as dummy variables in regression models. Whites were used as the
reference group because whites were the majority population represented in this study and
for easier comparison with other studies. Expansion weights were applied to all models to
account for the complex survey sampling design (ethnic-stratified random sampling).
Ethnic-specific, adjusted mean HRQL scores were calculated for each model. Analyses were
performed using SAS Version 9.3 (Cary, NC). P-values were based on two-sided tests and
considered significant at P<0.05. The Institutional Review Boards at Kaiser Permanente
Division of Research and University of Chicago approved this study.

RESULTS
The mean age of respondents was 67 years and about half were female (Table 1).
Respondents were white (29%), black (19%), Hispanic (15%), Asian (13%), Filipino (11%),
or multiethnic (11%). About 70% were married, and 30% had a household income greater
than $65,000, had completed college, and were born outside the U.S. About 60% of the
population was physically active. Few respondents were heavy alcohol users or current
smokers. Asians and Filipinos had higher rates of college graduation than other groups.
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Nearly all Filipinos were born outside of the U.S. and about one-third of Hispanics and
Asians reported difficulty with English.

Chronic pain (41%) and peripheral neuropathy (25%) were the most frequent diabetes-
related conditions. There were significant ethnic differences in rates of heart failure, foot
ulcer, peripheral neuropathy, chronic pain, depression and being underweight. Blacks had
the highest rate of heart failure (5%), foot ulcer (6%), and peripheral neuropathy (31%).
Blacks and Hispanics had the highest rates of chronic pain (both 45%), whereas whites had
the highest rate of depression (10%). Asians had the highest rates of being underweight
(2%). Asians and Filipinos had the lowest rates of peripheral neuropathy (15-16%), foot
ulcer (2-3%), and depression (3-4%). Asians also had the lowest rates of heart failure (1%)
and chronic pain (31%).

Physical HRQL
The mean physical HRQL score was 45.1. In models adjusted for age and gender (Model 1),
physical HRQL was higher for Filipinos (48.3 [95% Confidence Interval (CI) 47.0-49.6],
P<.001), Asians (48.1 [95% CI 46.8-49.3], P<.001), Hispanics (45.1 [95% CI 44.2-46.0],
P<.001), and blacks (44.2 [95% CI 43.3-45.1], P=.04) compared to whites (42.9 [95% CI
42.6-43.2]) (Table 2). Physical HRQL did not differ between multiethnics and whites.
Accounting for socioeconomic status and acculturation (Model 2), health behaviors (Model
3), and diabetes-related conditions (Model 4) had rather minimal impact on point estimates
from the age and sex adjusted model (Model 1). In the fully adjusted model (Model 4),
physical HRQL was significantly higher for Filipinos, Asians, Hispanics and Blacks
compared to whites, but not significantly different for multiethnics.

Mental HRQL
The mean mental HRQL score was 51.2. In analyses adjusted for age and gender (Model 1),
mental HRQL was slightly higher for Asians (52.7 [95% CI 51.6-53.7], P=.01) compared to
whites (51.0 [95% CI 50.7-51.3]), but did not differ for blacks, Hispanics, Filipinos, or
multiethnics (Table 3). Adjustment for socioeconomic status and acculturation (Model 2),
health behaviors (Model 3), and diabetes-related complications and geriatric syndromes
(Model 4) had no substantive impact on point estimates from the age and sex adjusted model
(Model 1). Mental HRQL remained higher for Asians compared to whites after adjustment
for socioeconomic status, acculturation, and health behaviors (Model 3: 51.9 [95% CI
50.7-53.1], P=.01), but differences were no longer present after adjustment for diabetes-
related conditions.

DISCUSSION
This study of insured older adults with diabetes in an integrated health care delivery setting
found that physical and mental HRQL differed by ethnicity. Surprisingly, physical HRQL
was better among blacks, Hispanics, Asians, and Filipinos compared to whites. Ethnic
differences in physical HRQL were particularly sizeable for Asians and Filipinos versus
white. These differences (relative to whites) were partially accounted for by several
mediators (socioeconomic status, acculturation, health behaviors, and diabetes-related
conditions), but ethnic differences remained after adjustment. Mental HRQL was better only
among Asians compared to whites.41However, this difference in mental HRQL became non-
significant after accounting for differences in diabetes-related complications and geriatric
syndromes.

The ethnic differences in HRQL among older adults with diabetes were frequently quite
large. In the fully adjusted models, the difference in physical HRQL between whites and
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ethnic minorities was equivalent to whites reporting good to very good health and blacks
and Hispanics reporting excellent health, or whites reporting good health and Asians and
Filipinos reporting excellent health. For mental HRQL, the difference in age-gender adjusted
models was similar to whites reporting very poor health and Asians reporting excellent
health. We consider these findings clinically relevant because previous studies have found
that good, or poor, self-rated health is associated with a nearly 1.5, or 3, times increased risk
of mortality compared to an excellent self-rated health.41 The marked differences in HRQL
decreased substantially after adjustment for potential mediators, which suggest that the
better HRQL among older adult ethnic minorities with diabetes is partially explained by a
combination of differences in socioeconomic status, acculturation, health behaviors, and
diabetes-related conditions across ethnicities.

While previous studies have found that blacks and Hispanics have worse HRQL than
whites,3,4 this study’s clinical context may explain why better HRQL was found among
ethnic minorities. Because this study was performed within an integrated health care
delivery system, this insured population may experience fewer disparities in access and
quality,16,20-27 diabetes complications,16 and geriatric conditions42 and thereby report fewer
differences in HRQL. We previously reported attenuated ethnic differences in rates of
diabetes complications16 and geriatric syndromes,42 and specifically found that whites had
the highest rates for several of the outcomes in this insured population. Given that diabetes
complications and geriatric syndromes are a dominant driver of HRQL,15 these counter-
intuitive ethnic patterns in HRQL (i.e. Whites having lower HRQL compared to ethnic
minorities) are not unexpected. Our results suggest that uniform access to care within
integrated health care delivery systems may reduce the usual pattern of health care
disparities in HRQL for insured older adults with diabetes.

Among specific ethnicities, Asians had the largest advantage in HRQL compared to whites
in this study. The difference in HRQL was largely explained by socioeconomic status,
acculturation, health behaviors, and rates of diabetes-related conditions, but small
differences in physical HRQL still persisted after adjustment. Other studies have also found
that Asians have lower rates of specific diabetes-related conditions, like amputation,
myocardial infarction, heart failure and stroke, and these different rates of complications
persisted despite adjustment for a wide range of potential clinical, socioeconomic, and
behavioral mediators.16,17 In our study, we found that Asians and Filipinos had much lower
rates of peripheral neuropathy, depression, and chronic pain than Whites. While the
explanation for the different rates of diabetes-related complications between Asians and
whites is largely unknown, some studies have suggested that there may be more cultural
shame in reporting mental illness among older Asians and Hispanics, which may lead to
under-reporting of depressive symptoms to physicians.43 This would not, however, explain
differences in physical HRQL.44

This study has limitations. While this is the first study, to our knowledge, to describe
differences in HRQL by ethnicity among a large population of older adults with diabetes, an
important limitation of this study may be its generalizability since the survey was performed
only in members of a well-established integrated health care delivery system in Northern
California that serves a lower percentage of low-income, low-education persons than exist in
the catchment population. That said, while this select population receives better access to
care than the general population, the likelihood that associations between ethnicity and
HRQL were confounded by differential access is less plausible. It is also likely that the
ethnic groups in Northern California are not representative of the national population.
However, one of the major strengths of this study is that several ethnic groups could be
studied simultaneously because of the study’s location and the survey was performed in
multiple languages. Another limitation is that this study may not fully capture the medical
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conditions that explain HRQL; however, this study included thirteen chronic conditions
which have been associated with important decrements in HRQL among older adults with
diabetes15 and consist of highly prevalent diseases associated with mortality.45 We also did
not specifically look at obesity, which has differential rates across ethnicities, because the
association between obesity and lower HRQL has not been established among older adults.

In an insured older adult population with diabetes in an integrated health care delivery
system, blacks, Hispanics, Asians, and Filipinos had better physical HRQL than whites,
even after adjustment for many potential mediators of HRQL. The better HRQL among
ethnic minorities is likely due to their lower rates of diabetes-related conditions compared to
whites in this health care system.16 Future studies should consider factors contributing to
lower rates of diabetes-related conditions and better HRQL among ethnic minorities. Ethnic
patterns of HRQL among older adults with diabetes among the uninsured and those
receiving care in other settings and the aspects of integrated health care delivery systems
that have improved quality of life and reduced ethnic disparities should also be examined.
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Table 1

Descriptive Characteristics of the DISTANCE Survey Respondents Aged 60 Years and Older by Ethnicity
(N=6,096)*

All White Black Hispanic Asian Filipino Multiethnic

N, % 6,096 1811 (29) 1196 (19) 937 (15) 802 (13) 651 (10) 699 (11)

Age, y, mean (±SD)** 67.1 (±4.7) 67.2 (±4.8) 67.3 (±4.6) 67.4 (±4.6) 67.7 (±5.0) 66.4 (±4.6) 66.6 (±4.8)

Female** 2999 (49) 811 (45) 694 (58) 465 (50) 353 (44) 341 (52) 335 (48)

Married** 4182 (69) 1294 (71) 622 (52) 666 (71) 633 (79) 492 (76) 475 (68)

Income**

 <$15,000 715 (13) 132 (8) 152 (14) 173 (21) 95 (14) 77 (13) 86 (14)

 $15,000-34,999 1398 (26) 406 (26) 276 (26) 263 (32) 135 (19) 142 (24) 176 (28)

 $35,000-64,999 1639 (30) 503 (32) 340 (32) 245 (29) 195 (28) 172 (30) 184 (29)

 $65,000-99,999 984 (18) 318 (20) 187 (18) 100 (12) 140 (20) 115 (20) 124 (20)

 ≥$100,000 655 (12) 233 (15) 102 (10) 51 (6) 128 (18) 75 (13) 66 (10)

Highest education**

 No degree 955 (16) 232 (13) 156 (13) 336 (38) 84 (11) 29 (5) 118 (17)

 HS degree or equivalent 1755 (29) 600 (34) 411 (35) 249 (28) 176 (22) 87 (14) 232 (34)

 AD or technical school 1480 (25) 436 (24) 347 (30) 203 (23) 190 (24) 120 (19) 184 (27)

 College degree or more 1773 (30) 520 (29) 256 (22) 102 (11) 342 (43) 398 (63) 155 (23)

Born outside U.S.** 1810 (30) 147 (8) 23 (2) 396 (42) 428 (53) 624 (96) 192 (27)

Difficulty with English** 1196 (20) 146 (8) 135 (11) 331 (36) 293 (37) 132 (20) 159 (23)

Physical activity**

 Insufficient 2555 (42) 755 (42) 583 (49) 382 (41) 293 (37) 254 (39) 288 (41)

 Sufficient 1251 (21) 335 (18) 239 (20) 176 (19) 208 (26) 148 (23) 145 (21)

 Highly active 2290 (38) 721 (40) 374 (31) 379 (40) 301 (38) 249 (38) 266 (38)

Alcohol use**

 Never 1698 (29) 273 (16) 323 (28) 254 (29) 333 (44) 341 (56) 174 (26)

 Former 1651 (28) 485 (28) 411 (36) 274 (31) 155 (21) 126 (21) 200 (30)

 Occasional 2152 (37) 884 (51) 372 (32) 278 (31) 244 (33) 124 (20) 250 (37)

 Heavy 308 (5) 97 (6) 46 (4) 82 (9) 18 (2) 16 (3) 49 (7)

Smoking history**

 Never 3060 (50) 734 (41) 534 (45) 533 (57) 477 (59) 434 (67) 348 (50)

 Current 352 (6) 113 (6) 103 (9) 40 (4) 26 (3) 28 (4) 42 (6)

 Former 2677 (44) 961 (53) 559 (47) 362 (39) 299 (37) 187 (29) 309 (44)

Body mass index, kg/m2, mean
(±SD)

29.9 (±6.5) 31.5 (±6.8) 31.3 ±(7.2) 30.6 (±5.9) 25.7 (±4.2) 25.9 (±3.9) 60.1 (±6.1)

Diabetes-related conditions

 HF** 188 (3) 60 (3) 58 (5) 26 (3) 8 (1) 10 (2) 26 (4)

 MI 131 (2) 45 (2) 31 (3) 14 (1) 11 (1) 13 (2) 17 (2)

 Stroke 38 (1) 14 (1) 7 (1) 7 (1) 3 (0.4) 2 (0.3) 5 (1)

 ESRD 92 (2) 14 (1) 24 (2) 17 (2) 16 (2) 9 (1) 12 (2)
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All White Black Hispanic Asian Filipino Multiethnic

 Amputation 13 (0.2) 5 (0.3) 2 (0.2) 2 (0.2) 0 (0) 1 (0.2) 3 (0.4)

 Blindness 23 (0.4) 2 (0.1) 6 (1) 5 (1) 1 (0.1) 3 (0.5) 6 (1)

 Foot ulcer*** 263 (4) 79 (4) 67 (6) 45 (5) 17 (2) 18 (3) 37 (5)

 Neuropathy** 1544 (25) 516 (28) 371 (31) 240 (26) 128 (16) 100 (15) 189 (27)

 Chronic pain** 2510 (41) 765 (42) 539 (45) 422 (45) 249 (31) 245 (38) 290 (41)

 Depression** 454 (7) 188 (10) 82 (7) 79 (8) 30 (4) 20 (3) 55 (8)

 Incontinence 95 (2) 33 (2) 18 (2) 14 (1) 13 (2) 2 (0.3) 15 (2)

 History of falls 81 (1) 25 (1) 14 (1) 15 (2) 11 (1) 9 (1) 7 (1)

 Being underweight** 38 (1) 3 (0.2) 8 (1) 1 (0.1) 16 (2) 7 (1) 3 (0.4)

Physical HRQL, mean (±SD)** 45.0 (±10.4) 43.6 (±11.0) 43.8 (±10.9) 44.9 (±10.0) 48.1 (±8.5) 48.2 (±8.4) 44.2 (±10.7)

Mental HRQL, mean

(±SD)**
51.2

(±8.7)
51.4

(±8.7)
50.8

(±9.4)
50.3

(±8.7)
52.8

(±7.2)
51.7

(±8.0) 50.2 (±9.0)

Abbreviations: AD, Associate degree; ESRD, end-stage renal disease; HF, heart failure; HS, high school; MI, myocardial infarction; SD, standard
deviation

*
Results are reported as N (%) unless otherwise noted.

**
P<0.001

***
P<0.01
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Table 2

Adjusted Mean Physical HRQL Scores among DISTANCE Survey Respondents Aged 60 Years and Older
(N=6,096)

Model 1* P-value Model 2** P-value Model 3*** P-value Model 4**** P-value

White 42.9 (42.6-
43.2)

- 42.8 (42.2-
43.5)

- 43.4 (42.6
-44.1)

- 43.7 (43.0-
44.4)

-

Black 44.2 (43.3-
45.1)

0.04 44.8 (43.7-
45.8)

<.001 45.7 (44.6-
46.9)

<.001 45.8 (44.8-
46.9)

<.001

Hispanic 45.1 (44.2-
46.0)

<.001 45.7 (44.6-
46.7)

<.001 46.0 (44.9-
47.1)

<.001 46.1 (45.1-
47.2)

<.001

Asian 48.1 (46.8-
49.3)

<.001 47.1 (45.8-
48.5)

<.001 47.8 (46.4-
49.2)

<.001 46.4 (45.1-
47.7)

<.001

Filipino 48.3 (47.0-
49.6)

<.001 46.3 (44.7-
47.8)

<.001 47.3 (45.7-
48.9)

<.001 46.4 (44.9-
47.9)

<.001

Multiethnic 42.8 (42.0-
43.7)

1.00 43.5 (42.5-
44.5)

0.70 44.1 (43.0-
45.1)

0.57 43.8 (42.8-
44.8)

1.00

*
Adjusted for age and gender

**
Adjusted for age, gender, socioeconomic status (marital status, education, income), acculturation (birthplace and English proficiency)

***
Adjusted for age, gender, socioeconomic status, acculturation, health behaviors (alcohol use, smoking history and physical activity)

****
Adjusted for age, gender, socioeconomic status, acculturation, health behaviors, diabetes complications (heart failure, myocardial infarction,

stroke, end-stage renal disease, amputation, blindness, foot ulcer, neuropathy), and geriatric conditions (fall history, underweight, chronic pain,
depression, incontinence)
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Table 3

Adjusted Mean Mental HRQL Scores among DISTANCE Survey Respondents Aged 60 years and Older
(N=6,096)

Model 1* P-value Model 2** P-value Model 3*** P-value Model 4**** P-value

White 51.0 (50.7-
51.3)

- 50.0 (49.4-
50.5)

- 49.9 (49.3-
50.6)

- 50.2 (49.6-
50.8)

-

Black 51.0 (50.3-
51.8)

1.00 50.1 (49.2-
51.0)

1.00 50.3 (49.3-
51.2)

0.98 50.1 (49.2-
51.1)

1.00

Hispanic 50.2 (49.4-
50.9)

0.23 50.2 (49.3-
51.0)

1.00 50.0 (49.1-
50.9)

1.00 50.0 (49.2-
50.9)

1.00

Asian 52.7 (51.6-
53.7)

0.01 52.1 (51.0-
53.2)

0.003 51.9 (50.7-
53.1)

0.01 51.5 (50.3-
52.6)

0.19

Filipino 51.8 (50.7-
52.9)

0.66 50.5 (49.2-
51.8)

0.96 50.7 (49.3-
52.0)

0.91 50.0 (48.7-
51.4)

1.00

Multiethnic 50.6 (49.9-
51.3)

0.91 50.1 (49.3-
50.9)

1.00 49.9 (49.0-
50.8)

1.00 49.8 (48.9-
50.6)

0.88

*
Adjusted for age and gender

**
Adjusted for age, gender, socioeconomic status (marital status, education, income), acculturation (birthplace and English proficiency)

***
Adjusted for age, gender, socioeconomic status, acculturation, health behaviors (alcohol use, smoking history and physical activity)

****
Adjusted for age, gender, socioeconomic status, acculturation, health behaviors, diabetes complications (heart failure, myocardial infarction,

stroke, end-stage renal disease, amputation, blindness, foot ulcer, neuropathy), and geriatric conditions (fall history, underweight, chronic pain,
depression, incontinence)
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