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ABSTRACT

Background: The main study hypothesis underlying the Diabetes Study of Northern
California (DISTANCE) is that social factors, particularly educational attainment and
ethnicity, are associated with diabetes-related health outcomes; we will seek to identify
potentially modifiable factors that explain or illuminate that association.

Methods: We identified an ethnically-stratified, random sample of 40,735 diabetic
members of known (Caucasian, African-American, Latino, Asian) and unknown ethnicity
receiving care from Kaiser Permanente Northern California, a pre-paid, managed care
setting. We then conducted an extensive survey of candidate social health factors to
establish baseline data. . Surveys were completed by 20,188 patients (62% response rate
among eligible members). Respondents included 3,420 African Americans (16.9%),
2,312 Asian (11.4%), 4,602 Caucasians (22.8%), 2,404 Filipinos (11.9%), 3,717 Latinos
(18.4%), 2,222 multi-racial (11.0%) and 1,511 other (7.5%); respondents varied widely in
terms of clinical and behavioral profiles, as well as education, income, wealth,
occupation, nativity and neighborhood characteristics. Demographic, clinical, behavioral
and census data were obtained for the entire cohort. Few baseline variables differed
between respondents and non-respondents, and analysis of associations between race or
education and poor glycemic control (A1C>7%) detected no response bias (p=0.55 and
0.28 for survey response interaction with race and education, respectively).

Discussion: We will prospectively follow this large, ethnically-diverse cohort with
uniform access to care to test the study hypotheses. The knowledge gained will improve
our understanding of social health disparities in managed care settings and help identify
factors for targeted interventions designed to reduce social disparities in diabetes-related
health.
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Background

One of the challenges of the national initiative, Healthy People 2010[1], is to support
interventions that will reduce social disparities in health. While social disparities such as
differences in education, income, race or ethnicity may affect health, they are often not
considered to be the responsibility of a medical provider or health plan. However,
modifiable factors may exist at the individual, neighborhood or system level that mediate
(explain) social disparities in health and which may be suitable targets for interventions
aiming to reduce disparities.

We previously reported findings regarding ethnic disparities in the incidence of
myocardial infarction, stroke, congestive heart failure, end-stage renal disease, and lowerextremity amputation among diabetic African American, Asian, Latino and Caucasian
members of Kaiser Permanente Northern California (“Kaiser”) in a population with
uniform access to care[2,3]. Socioeconomic disparities in diabetic complications based
on educational attainment and income have been reported in other populations[4,5].

At the population level, identifying antecedents and determinants of social differences in
disease progression remains a challenge. There are nationally representative surveys
(e.g., National Health and Nutrition Examination Survey) that identify members of the
general population with diabetes and that can estimate risk factors that are associated
with diabetes complications, but these cohorts are often cross-sectional or panel studies
and have limited ability to track continuous changes in individual-level health care,
outcomes and risk factors over time. Longitudinal, population-based studies often have
too few subjects with diabetes to discern racial or ethnic contrasts.

The 2002 Institute of Medicine report, “Unequal Treatment: Confronting Racial and
Ethnic Disparities in Health Care”[6], detailed the socioeconomic fragmentation of health
care quality and access, and its differential, negative impact on minorities. As access to
health care is an important determinant of health outcomes and is in turn associated with
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ethnicity and socioeconomic position, it represents a potent source of confounding bias in
population-based studies of social health disparities. The relatively uniform access to
care in a managed care health plan such as Kaiser provides an advantageous setting in
which to study the social disparities in health and future study findings may be compared
to population-based studies, where health care access and quality may vary by
socioeconomic position.

We established the Kaiser Permanente Northern California Diabetes Registry
(“Registry”) in 1993 using standardized criteria to identify and prospectively follow
members with diabetes, to measure prevalence and incidence of diabetes and its comorbidities, to understand factors associated with disease progression and complications,
and to evaluate health care processes and outcomes. We conducted the first survey of the
Registry in 1994-97 (Diabetes Registry Questionnaire) among all Registry members over
19 years of age. The primary goal of that survey was to capture individual-level
information on the clinical characteristics of diabetes, age at diagnosis, ethnicity,
education, health-related behaviors and diabetes family history. There were 77,726
respondents (83% response rate among eligible members) and that survey cohort has
been the basis for numerous publications regarding the epidemiologic and health services
aspects of diabetes[7-13].

The National Institutes of Health provided funding to the Kaiser Division of Research
and the University of California, San Francisco School of Medicine, to conduct the
Diabetes Study of Northern California (DISTANCE) to identify modifiable factors that
are predictive of diabetic complications but which may differ substantively in prevalence
or effect size across ethnic groups or educational levels. Our aim was to survey and
prospectively follow a large, diverse and well-characterized population and to collect data
on risk factors which may affect diabetes health outcomes. We conducted the
DISTANCE Survey to establish the cohort and collect baseline data on hypothesized risk
factors.
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Methods

Study design & setting

We developed and implemented DISTANCE as a cohort study[14] to assess potentially
modifiable factors that may explain social disparities in diabetic complications. The
DISTANCE Survey was intended to collect baseline data on social factors which may
affect diabetes health. The domains included demographics, socioeconomics, clinical
profile, health behaviors, treatment adherence, diabetes knowledge, psychosocial
characteristics, patient-provider relationship and quality and access to care. The
sampling frame sought a random sample of approximately equal numbers of diabetic
members of the five largest ethnic groups within the Kaiser integrated care system:
African Americans, Asians, Caucasians, Filipinos and Latinos.

This study took place within the Kaiser Foundation Health Plan, the largest not-for-profit
managed health care company in the U.S.[15]. Kaiser Permanente Northern California
provides comprehensive medical services to over 3.2 million members (as of January,
2005) in Northern California, including the San Francisco Bay and Sacramento
metropolitan areas, or 25-30% of the region’s population. Care is provided by
approximately 65,300 employees and 4,400 physicians of The Permanente Medical
Group at 17 hospitals and 152 medical offices. Kaiser members are predominantly
employed or retired individuals and their families, and closely approximate the general
population ethnically and socioeconomically except for the extreme tails of income
distribution[16-18].

Study subjects were members of the Kaiser Permanente Northern California Diabetes
Registry, which has an estimated sensitivity of 99% based on chart review validation
(unpublished report). Inclusion in the Registry is currently based on 1) self-report from
Kaiser member health surveys; 2) pharmacy utilization of any insulin or oral
hypoglycemic agents; 3) laboratory results of glycosylated hemoglobin A1C (A1C) ≥ 7.0;
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4) two or more abnormal glucose values (either fasting glucose ≥ 126 mg/dl or random
glucose ≥ 200 mg/dl); 5) outpatient utilization (≥ 2 visits for diabetes); or 6) inpatient
hospital utilization (primary hospital discharge ICD9:250.xx). Exclusion criteria are 1)
having no diabetes inclusion indicators during a sum total of two years of Kaiser
membership after the date they were identified in the Registry; 2) identified only by a
ICD9 code of 648.8 (gestational diabetes); or 3) identified due to pharmacy utilization of
metformin or thiazolidinedione only (no other indicators) and also diagnosed with
polycystic ovary syndrome, HIV lipodystrophy, metabolic syndrome, pre-diabetes or
reproductive problems. The Registry is updated annually. This data is available for all
subjects, both respondents and non-respondents, and allows for a substantive assessment
of survey response bias.

In addition to individual-level measures, we geocoded the home addresses of all
respondents and non-respondents, linked their census block group and tract to 2000
Census data, and created contextual indicators describing neighborhood (census block
group level) characteristics and a factor-analytically derived deprivation index. Baseline
clinical characterizations were obtained from the extensive Kaiser administrative
databases including current pharmacotherapy utilization and adherence[19], laboratory
findings, history of co-morbid events and procedures, use of emergency room, outpatient
and inpatient health services, outpatient and inpatient risk scores based on health care
utilization and severity of disease[20] and the end-stage renal disease registry. All
follow-up data will be captured from these same sources. Additionally, deaths will be
captured annually from the state mortality files.

This survey will be the basis for longitudinal evaluations of a wide range of clinical
outcomes associated with diabetes and is powered to evaluate the ethnic and educational
disparities in diabetes-related complication rates (e.g., myocardial infarction, stroke, heart
failure, kidney failure, amputation) and mortality after a 2.5 year follow-up. This study
was approved by the Kaiser Foundation Research Institute Institutional Review Board
(IRB).
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Subjects

The Registry consisted of 199,123 members as of January 1, 2005, from which we
identified 142,331 current health plan members 30 to 75 years of age residing in northern
California zip codes 93600 to 96199. Self-reported race/ethnicity was available for
104,117 (73%) prior to the survey based on hospitalization records, prior surveys and
administrative databases. We then identified a sampling frame of 58,624 members, oversampling non-Caucasian members and excluding members known to be of mixed
ethnicity: 8,000 African American, 8,000 Caucasian, 8,000 Latino and 14,624 Asian (all
known Asians in the sampling frame). Because race/ethnicity data is recorded during
hospital admission, members with unknown ethnicity have never been hospitalized in the
Kaiser system and thus are likely younger, healthier or more recently diagnosed with
diabetes; therefore, an additional 20,000 members of unknown ethnicity were added to
the sampling frame to balance the case mix of our sample.

For every patient in the sampling frame, we made a written request to his or her primary
care provider for permission to contact the patient for participation in this study, and
excluded patients who were inappropriately identified (e.g., physician reported that
patient did not have diabetes, was incompetent or not living in the community). After
removing patients excluded by their physician, we selected an ethnically-stratified,
random sample of 40,735 health plan members to receive the DISTANCE Survey: 6,871
African American (17%), 11,197 Asian (27%), 4,233 Caucasian (10%), 7,018 Latino
(17%) and 11,417 members of unknown ethnicity (28%).

Survey content

The survey included 184 questions covering a wide range of social and behavioral factors
that we hypothesized to be potentially confounding, moderating or mediating factors
associated with social disparities in diabetes-related outcomes (Table 1). Every effort was
made to create a survey with language, font and layout that would be accessible to non-
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English speakers and persons of low literacy or visual acuity[21,22]. Our two primary
exposures/attributes of interest were education (years of education and degrees earned)
and self-reported race/ethnicity. Other social factors surveyed included country of birth,
acculturation and language fluency, subjective socioeconomic position[23,24] and several
objective measures of socioeconomic position: parental educational attainment[25],
individual educational attainment[26,27], employment[28,29], income[30], assets[30,31],
marital status and family size.

The survey included extensive questions on health behaviors and self-reported symptoms
not readily available in administrative data: diet[32], physical activity[33], smoking[28],
alcohol consumption[34], self-monitoring of blood glucose (SMBG)[35], oral
health[36,37], self-examination of feet[38], medication adherence[39-41], multivitamin
use[42], TV watching[25], attitudes and beliefs about diabetes[30], internal versus
external locus of control[43,44], social support[30,45-47], health status[48,49],
stress[50], depression[29,51-53], sleep quality[54-56], chronic pain[48], personality
traits[57-59], health literacy[60-62], diabetes knowledge[63,64], medical and dental
coverage, medical costs and ability to pay[65], medical visit travel time[66], language
barriers, delayed treatment[67], provider recommendations regarding aspirin[68] and
SMBG[69], foot exam by physician[70], quality of care[71], discrimination[72,73],
provider communication and interactions[74-76], trust in provider[77,78] and selfreported height, weight[79], symptoms, complications[80], erectile dysfunction or
female urinary incontinence. The complete survey is available at
http://www.dor.kaiser.org/studies/diabetes/DISTANCE_Survey_FINAL_2006.pdf .

Survey modes

The 184-question survey included four modes of administration: 1) a computer-assisted
telephone interview (CATI) administered by a third party, 2) a password-enabled,
internet-accessible survey (“web survey”) maintained on a secure server at the Kaiser
Division of Research, 3) a self-administered, written survey or 4) a short version of the
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written survey. The content of each survey mode was identical except for slight
adjustments in wording and logic patterns as needed and was estimated to take 45-60
minutes to complete; the short written version was abridged and contained 40 questions.
The written and web surveys were in English only, but the CATI was available in
English, Spanish, Cantonese, Mandarin and Tagalog using certified translations of an
English script and was intended to maximize accessibility to those with language barriers
or limited English literacy or fluency.

Survey process

Our study logo and name were intended to create an appealing study identity that subjects
could easily recognize in follow-up contacts. Beginning in May, 2005, initial contact
letters were sent by mail in twelve waves to inform subjects of the study and invite them
to participate in the survey or decline. As an incentive to participate, patients were
offered a $10 gift card from a major supermarket chain, to be mailed upon completion of
a survey. Each contact letter and follow-up mailing provided a unique logon
identification and password to allow access to the web survey at any time Members who
did not return a reply form or access the web survey were contacted by CATI
interviewers with up to 15 call-back attempts before being considered unreachable.
Subjects not interviewed were mailed a written survey; we followed-up with nonrespondents at approximately four week intervals by sending a reminder letter and up to
two copies of the short written version of the survey. Finally, at the end of the survey
process, we sent “last request” letters on November 1, 2006 to all remaining nonrespondents, informing them that the survey request and gift card incentive offer would
expire in four weeks. In summary, after the initial contact by mail and 15 telephone
interview attempts, non-respondents received up to five more follow-up contacts by mail
in an effort to maximize the response.

The IRB approved all study instruments and scripts and waived the requirement for
written informed consent; participation in the survey was accepted as implied consent.
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Data quality and processing

Detailed data dictionaries were developed for each of the four survey modes; data from
each mode was handled separately and later harmonized and merged into one final data
set. If a subject submitted more than one survey, a rule was applied to seek the version
with the most complete data and, if more than one complete survey was submitted, the
order of acceptance priority was CATI, web, written-long, written-short. Each CATI was
conducted by professional interviewers employed, trained and supervised by the Public
Health Institute/Survey Research Group in Sacramento, CA, which has its own internal
quality controls; additional diabetes-specific training was provided on-site by a Kaiser
diabetes health educator. Interviewers entered subject responses into active screens and
there were internal checks for valid ranges. Question-specific instructions were provided
to insure that interviewers gave the same information to each respondent and supervisors
could also listen to calls for quality control.

Written surveys (long- and short-forms) were coded and edited using an extensive data
dictionary and detailed coding rules to standardize and clarify responses before being sent
to the Data Entry department at the Kaiser Division of Research, which conducted double
data entry. The web survey data was entered by the respondents on their own computer
and no out-of-range data were accepted. Upon submission, these web data were
immediately available for viewing and analysis. For all modes, open-ended text responses
were subsequently categorized and coded by staff.

Statistical Methods

We will employ a modeling approach using inverse weighting estimation of marginal
structural models[81] to investigate causal relationships in this study. These models will
include weights to adjust for the non-proportionate sampling fractions (e.g., oversampling of the minority ethnic groups) and response bias (e.g., giving greater weight to
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respondents who have characteristics more similar to the non-respondents). Thus, the
proposed estimating approach will adjust for confounding and selection bias
simultaneously[82-86].

Survey Response

The survey was in the field from May 5, 2005 until December 31, 2006. Of the 40,735
members selected for this study, 20,188 completed a survey (Table 2). The participation
by ethnicity was 3,420 African Americans (16.9%), 2,312 Asian (11.4%), 4,602
Caucasians (22.8%), 2,404 Filipinos (11.9%), 3,717 Latinos (18.4%), 2,222 multi-racial
(11.0%) and 1,511 South Asian, Pacific Islander, Native America, Eskimo or
other/unknown (7.5%). The distribution by mode was 10,429 CATI (51.7%), 4,288
written survey (21.2%), 2,393 short version (11.8%) and 3,078 web (15.2%).

Among subjects contacted for the survey, 4,869 members were identified as ineligible
because they denied having diabetes (n=2,534), used another health insurance plan for
their primary diabetes care (n=336), were no longer enrolled in the Kaiser Permanente
Health Plan (n=367), were living in an institution (n=87), were deceased (n=138), did not
speak English, Spanish, Mandarin or Cantonese (n=962) and/or were unable or
incompetent to participate (n=458). Using an algorithm endorsed by the Council of
American Survey Research Organizations (CASRO), if persons unable to be contacted
had the same rate of eligibility as those contacted and were counted in the denominator,
the survey response rate was 62%. Of the 20,188 respondents to this current survey,
4,524 subjects (22%) had also responded to the prior Diabetes Registry Questionnaire
(1994-97).

Respondent characteristics
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Respondents varied widely in clinical and behavioral profiles, as well as education,
income, wealth, occupation, nativity and neighborhood characteristics. We observed
some differences in baseline characteristics across the five primary groups.

African American respondents were more likely to be female, have English as their
preferred language, have been born in U.S., have experienced poverty, use insulin, have
low levels of physical activity, more years since diabetes diagnosis, elevated body mass
index (BMI), elevated levels of low-density lipoprotein (LDL), uncontrolled blood
pressure, a current smoker, have higher co-morbidity scores and live in a deprived
neighborhood.

Asian respondents were more likely to be male, over 60 years of age, to not have English
as preferred language, have post-graduate education, very low income (<$10,000) or high
income (≥ $80,000), no experience of poverty, continuous insurance coverage, lower
BMI, lower levels of LDL, better blood pressure control, lower missed appointment rate,
better medication adherence, non-smoker, not practicing self-monitoring of blood glucose
(SMBG), have lower co-morbidity scores and not live in an economically deprived or
working class neighborhood.

Caucasian respondents were more likely to complete the web survey, to not have very
low income (<$10,000), have managerial jobs, use no diabetes medications, to be
physically active, have elevated BMI, lower mean A1C, practice SMBG and not live in
linguistically isolated neighborhood.

Filipino respondents were more likely to participate via written survey, to be older than
45 years of age, be a college graduate, be immigrants, have technical jobs, use only oral
hypoglycemic agents (OHA), have low levels of physical activity, fewer years since
diagnosis of diabetes, lower levels of LDL, and lower co-morbidity scores.

Latino respondents were more likely to participate via CATI, to be younger than 45 years
of age, not have English as their preferred language, to have the least years of education,
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lower income (<$50,000/year), to have had gaps in health plan coverage, have service or
labor jobs, have higher mean A1c, higher rates of missed appointments, poorer
medication adherence and live in a linguistically isolated or working class neighborhood.

Analysis of response bias

We had pre-baseline reported race data for 29,319 (72%) members of the DISTANCE
cohort and observed differences in response rates by race: African Americans 52%,
Asians 46%, Caucasians 63%, Latinos 53%, unknown 45% (p<0.0001). We had
educational attainment data for 4,524 subjects (22%) who had completed the previous
survey in 1994-97 and observed that subjects with a high school education or less
participated at a lower rate than those with more than a high school education (54% vs.
60%) (p<0.0001).

A more complete view of response bias was obtained from health plan administrative
data and census data which was available for all members of the cohort. We found few
notable differences between respondents and non-respondents in demographic, clinical,
behavioral or neighborhood characteristics. Compared to respondents, non-respondents
had higher mean low-density lipoprotein levels (99.3 vs. 94.3 mg/dL) and were less likely
to practice SMBG (32 vs. 46%). However, a portion of these unadjusted differences are
likely due to age differences in respondents versus non-respondents.

We conducted an assessment of response bias by comparing A1C differences across
ethnic groups separately among respondents and non-respondents. We evaluated whether
response bias may impact associations by evaluating social disparities in glycemic
control by specifying a logistic regression model of poor glycemic control regressing
ethnicity, age and sex and interaction terms (ethnicity x survey response) on the outcome,
A1C >7%. Although respondents consistently had higher A1C than non-respondents,
ethnic differences in A1C did not differ between respondents and non-respondents
(p=0.55). We conducted a similar analysis with the subjects for whom we had
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educational attainment data from a previous survey and again found no substantive
response bias (p=0.28).

Discussion

Repeated contacts with subjects and multiple options for answering the survey (written,
telephone interview or web-based) yielded a satisfactory response rate in this survey of
social disparities in diabetes. The survey data complement other baseline data from
health plan clinical and administrative data, census data on neighborhood characteristics
and mortality.

Follow-up data will be obtained from the extensive Kaiser administrative databases
including current pharmacotherapy utilization and adherence[87], laboratory findings,
history of co-morbid events and procedures, use of emergency room, outpatient and
inpatient health services, outpatient and inpatient risk scores based on health care
utilization and severity of disease,[88] the end-stage renal disease registry and from the
state mortality files. Data from all sources combined may offer insights into how
changes in behaviors, type of therapy, intermediate health status and psychosocial factors
may affect social disparities in diabetes health and end-stage diabetes complications and
mortality.

Limitations & Strengths

There are some limitations and strengths worth noting. Written and web surveys were
only offered in English. However, telephone interviewers made the initial efforts to
contact subjects who had the opportunity to complete interviews in Spanish, Mandarin,
Cantonese or Tagalog. Offering the survey by oral interview in multiple languages was
intended to mitigate the language and/or literacy barriers, but we observed lower
participation rates by those with less education and modest response differences by race.
14

On a more favorable note, 84% of non-respondents were identified by the health plan as
having English as their preferred language, suggesting that language alone was not a
major barrier to participation.

The response rate was, as expected, lower than our previous Diabetes Research
Questionnaire (1994-97). A recent survey conducted in the Translating Research Into
Action for Diabetes (TRIAD) study among managed care populations across the United
States, including Kaiser[89], had a response rate of approximately 50%. The Behavioral
Risk Factor Surveillance System also experienced a decline in median response rates,
from 63.2% in 1996 to 53.5% in 2001[90]. Privacy concerns and competition from
telemarketing have probably played a role in declining response rates. However, if
generally lower response rates have been observed in minority populations, the response
rate for this survey may be considered favorable given that 77% of our sample were
racial or ethnic minority health plan members.

Response bias is a concern in any survey. Surveys are subject to response bias if
participation is associated with the risk factors (exposures) and/or diseases (outcomes)
under investigation. In this study population we have substantial data on nonrespondents, including Kaiser administrative data, co-morbidity and census data on
neighborhood characteristics, allowing us to compare hypothesized relationships in
respondents versus non-respondents and adjust for this potential response bias[91].
While participation was somewhat lower among minorities and those with less education,
overall, respondents and non-respondents were quite similar.

For this survey, we provided an example of an assessment of response bias by comparing
A1C differences across ethnic groups separately among respondents and nonrespondents, and observed little evidence of response bias. Although descriptions of
populations may be biased when characteristics differ between respondents and nonrespondents (response bias), associations (slopes) are typically less vulnerable to such
bias[92,93]. Analyses of DISTANCE data will focus on associations rather than
descriptive characterization and the use of marginal structural models described above
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will re-weight our sample to adjust for differences in characteristics among respondents
and non-respondents.

Conclusion

The diversity, size and wealth of data included in the DISTANCE cohort make it suitable
for the prospective study of a wide range of social disparities in the processes and
outcomes of diabetes health care.

Information about childhood socioeconomic position

and educational attainment will facilitate a life course approach[94,95]. This survey will
be the basis for longitudinal evaluations of a wide range of clinical outcomes associated
with diabetes and is powered to evaluate the ethnic and educational disparities in
diabetes-related complication rates and mortality after a 2.5 year follow-up.
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Table 1: Clinical, behavioral, psychosocial and quality and access indicators.
Domain
Demographic

Socioeconomic

Clinical Profile

Health Behaviors,
Adherence,
Knowledge

Psychosocial
Characteristics

Socioeconomic
Position (SEP)
Patient-Provider
Relationship
Quality And Access
To Care

Survey scales or variables
Age
Sex
Race
Nativity
Language
Education
• years of school
• highest degree attained
• quality-weighted attainment
• functional health literacy
Income
Occupation
Laboratory Values
Blood Pressure
Body Mass Index
Inpatient And Outpatient Utilization
Pharmacy Utilization
Type Of Diabetes
Co-morbidity Index
Self-reported clinical characteristics
Self-Care Behaviors
• smoking
• alcohol
• exercise
• medication refill adherence & discontinuation
• self-monitoring of blood glucose
• insulin injection frequency
• appointment-keeping adherence
• health screening adherence
• sleep adequacy
Diabetes Knowledge
Big Five Personality facets of conscientiousness and
neuroticism
Perceived Stress
Depressive And Anxiety Disorders
Social Support And Social Networks
Discrimination
Individual-Level Socioeconomic Indicators
Neighborhood SEP Contextual Variables
Subjective Measures Of SEP
Financial Barriers
Patient-Provider Communication
Primary Care Provider Characteristics
Processes Of Care
Referrals For Specialty Care
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Table 2. Characteristics of survey respondents and non-respondents

Survey data
N (row %)
Survey Mode
Telephone Interview
Written-long
Written-short
Web
Educational attainment
Did not graduate HS
High school grad/GED
Some college
College graduate
Post-graduate
Education (years)
Born in the US
Annual Household
Income
<$10,000
$10,000-$24,999
$25,000-$49,999
$50,000-$79,999
$80,000-149,999
$150,000 or more
“Poverty” †
“Underinsurance” ‡

Respondents
Number (%) or Mean±(SD)
Filipino
Latino

African
American

Asian
(Chinese,
Korean,
Vietnamese,
Japanese)

Caucasian

3,420 (16.9)

2,312 (11.4)

4,602 (22.8)

2,404 (11.9)

1,806 (52.8)
771 (22.5)
439 (12.8)
404 (11.8)

971 (42.0)
575 (24.9)
259 (11.2)
507 (21.9)

2,051 (44.6)
973 (21.1)
469 (10.2)
1,109 (24.1)

389 (11.6)
1,156 (34.3)
1,063 (31.6)
463 (13.8)
296 (8.8)
15.0±(3.1)
3,290 (96.5)

300 (13.2)
505 (22.2)
482 (21.2)
611 (26.9)
375 (16.5)
15.1±(4.7)
877 (38.0)

201 (6.7)
416 (13.9)
933 (31.2)
782 (26.1)
541 (18.1)
119 (4.0)
335 (10.2)
103 (3.7)

155 (8.0)
250 (12.9)
409 (21.1)
439 (22.6)
544 (28.1)
142 (7.3)
79 (3.6)
57 (3.1)

Nonrespondents
Non
respondents
Number (%)
or
Mean±(SD)

Multiracial

Other*/
unknown

All
respondents

3,717 (18.4)

2,222 (11.0)

1,511 (7.5)

20,188 (100)

20,547 (100)

846 (35.2)
723 (30.1)
516 (21.5)
319 (13.3)

2,229 (60.0)
676 (18.2)
448 (12.0)
364 (9.8)

1,566 (70.5)
346 (15.6)
108 (4.9)
202 (9.1)

960 (63.5)
224 (14.8)
154 (10.2)
173 (11.4)

10,429 (51.7)
4,288 (21.2)
2,393 (11.8)
3,078 (15.2)

0
0
0
0

502 (11.0)
1,539 (33.9)
1,162 (25.6)
828 (18.2)
512 (11.3)
15.1±(3.4)
4,210 (91.6)

105 (4.4)
406 (17.2)
518 (21.9)
1,173 (49.5)
166 (7.0)
15.1±(3.9)
121 (5.1)

1,287 (35.9)
1,092 (30.4)
844 (23.5)
236 (6.6)
129 (3.6)
11.8±(4.8)
1,920 (51.8)

378 (17.2)
696 (31.6)
622 (28.2)
358 (16.2)
149 (6.8)
14.2±(4.3)
1,469 (66.2)

348 (24.3)
337 (23.5)
238 (16.6)
271 (18.9)
239 (16.7)
12.8±(7.0)
203 (23.6)

3,309 (16.7)
5,731 (29.0)
4,929 (24.9)
3,940 (19.9)
1,866 (9.4)
14.2±(4.5)
12,090 (62.0)

Not available

113 (2.8)
467 (11.4)
1145 (28.0)
1072 (26.2)
1021 (25.0)
275 (6.7)
209 (4.7)
254 (6.2)

123 (6.0)
244 (11.8)
561 (27.1)
512 (24.8)
510 (24.7)
118 (5.7)
163 (7.2)
67 (3.5)

232 (7.1)
625 (19.2)
1,140 (35.0)
738 (22.6)
455 (14.0)
70 (2.2)
345 (9.7)
272 (9.3)

131 (6.7)
273 (14.0)
593 (30.4)
483 (24.7)
385 (19.7)
89 (4.6)
201 (9.5)
115 (6.8)

35 (4.4)
97 (12.3)
193 (24.5)
182 (23.1)
204 (25.9)
77 (9.8)
68 (7.8)
45 (6.1)

990 (5.8)
2,372 (13.9)
4,974 (29.1)
4,208 (24.6)
3,660 (21.4)
8,90 (5.2)
1,400 (7.5)
913 (5.7)

Not available
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Not available
Not available

Not available
Not available

Occupation class
Managerial
Technical
Service
Farming
Production/craft
Operators/laborers
Military
Homemaker
Never worked
Don’t know
Diabetes therapy
Insulin
OHA only
No medication
Physical Activity §
Insufficient
Sufficient
Highly Active
Years since diabetes
diagnosis
Body Mass Index
(kg/m2)
Data from electronic
records
Female
Age (years)
30-44
45-59
60+
Language preference
English speaking
Glycosylated A1C (%)
Mean A1C >= 7%

1,099 (32.6)
1,074 (31.9)
451 (13.4)
12 (0.4)
177 (5.3)
426 (12.6)
31 (0.9)
59 (1.8)
11 (0.3)
28 (0.8)

898 (39.3)
609 (26.6)
302 (13.2)
20 (0.9)
145 (6.3)
186 (8.1)
4 (0.2)
82 (3.6)
15 (0.7)
26 (1.1)

1,875 (41.2)
1,330 (29.2)
359 (7.9)
33 (0.7)
381 (8.4)
395 (8.7)
15 (0.3)
125 (2.8)
7 (0.2)
29 (0.6)

640 (27.0)
887 (37.4)
357 (15.1)
13 (0.6)
121 (5.1)
253 (10.7)
24 (1.0)
33 (1.4)
14 (0.6)
27 (1.1)

696 (19.0)
880 (24.0)
590 (16.1)
100 (2.7)
465 (12.7)
654 (17.9)
11 (0.3)
201 (5.5)
15 (0.4)
49 (1.3)

641 (29.0)
696 (31.5)
288 (13.0)
37 (1.7)
195 (8.8)
281 (12.7)
6 (0.3)
53 (2.4)
6 (0.3)
9 (0.4)

452 (38.9)
281 (24.2)
132 (11.4)
17 (1.5)
88 (7.6)
138 (11.9)
3 (0.3)
31 (2.7)
8 (0.7)
12 (1.0)

6,301 (32.1)
5,757 (29.4)
2,479 (12.6)
232 (1.2)
1,572 (8.0)
2,333 (11.9)
94 (0.5)
584 (3.0)
76 (0.4)
180 (0.9)

Not available

967 (28.5)
2,070 (60.9)
360 (10.6)

375 (16.3)
1,625 (70.6)
300 (13.0)

1162 (25.4)
2,766 (60.4)
655 (14.3)

357 (15.0)
1,793 (75.2)
235 (9.8)

760 (20.5)
2,522 (68.1)
421 (11.4)

501 (22.6)
1,455 (65.8)
256 (11.6)

240 (16.1)
985 (66.1)
265 (17.8)

4,362 (21.7)
13,216 (65.8)
2,492 (12.4)

Not available

1,997 (58.4)
510 (14.9)
913 (26.7)
11.1±(9.0)

1,261 (54.5)
406 (17.6)
645 (27.9)
10.8±(10.0)

2,343 (50.9)
657 (14.3)
1,602 (34.8)
10.4±(9.6)

1,407 (58.5)
378 (15.7)
619 (25.8)
9.6±(8.0)

1,962 (52.8)
549 (14.8)
1,206 (32.4)
10.2±(8.7)

1,125 (50.6)
365 (16.4)
732 (32.9)
9.8±(8.3)

1,078 (71.3)
145 (9.6)
288 (19.1)
9.6±(8.7)

11,173 (55.3)
3,010 (14.9)
6,005 (29.8)
10.3±(9.0)

Not available

32.5±(7.7)

26.6±(4.8)

32.6±(7.5)

27.0±(4.8)

32.0±(6.7)

31.7±(7.2)

28.3±(6.0)

30.8±(7.2)

Not available

1,939 (56.7)

1,019 (44.1)

2,035 (44.2)

1,246 (51.8)

1,886 (50.7)

1,122 (50.5)

593 (39.3)

9,840 (48.7)

9,537 (46.4)

274 (8.0)
1,347 (39.4)
1,799 (52.6)
3,221 (94.2)

137 (5.9)
934 (40.4)
1,241 (53.7)
1,376 (59.5)

382 (8.3)
1,794 (39.0)
2,426 (52.7)
4,394 (95.5)

168 (7.0)
1,106 (46.0)
1,130 (47.0)
1,749 (72.8)

564 (15.2)
1,639 (44.1)
1,514 (40.7)
2,217 (59.6)

253 (11.4)
943 (42.4)
1,026 (46.2)
1,691 (76.1)

189 (12.5)
695 (46.0)
627 (41.5)
1,164 (77.0)

1,967 (9.7)
8,458 (41.9)
9,763 (48.4)
15,812 (78.3)

2,580 (12.6)
8,755 (42.6)
9,212 (44.8)
17,212 (83.8)

7.5±(1.7)
1,655 (54.0)

7.2±(1.2)
1,087 (50.1)

7.2±(1.4)
1,915 (46.8)

7.5±(1.4)
1,352 (60.4)

7.7±(1.7)
1,957 (58.6)

7.6±(1.7)
1,098 (56.2)

7.5±(1.5)
779 (57.9)

7.4±(1.6)
9,843 (54.1)

7.5±(1.7)
8,343 (51.3)

Not available
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Low-density
98.5±(30.6)
lipoproteins (LDL)
(mg/dL)
Mean LDL >= 100
1,250 (41.7)
Uncontrolled blood
1,966 (61.4)
pressure (S>130 OR
D>80)
Missed appointment
0.17±(0.18)
rate (per year)
Poor medication
955 (37.1)
adherence ║
Smoking (current)
348 (10.2)
Practices SMBG
1,573 (46.0)
Outpatient risk score ¶ 2.4 (2.1)
Inpatient risk score ¶
2.6 (4.2)
Neighborhood
Linguistically isolated 105 (3.1)
#
Economically deprived 827 (24.3)
**
Working class ††
1,440 (42.2)

89.3±(26.9)

94.1±(28.9)

90.3±(27.4)

94.9±(29.0)

97.2±(34.7)

95.4±(31.4)

94.3±(29.8)

99.3±(32.1)

626 (28.9)
913 (42.8)

1,391 (34.6)
2,264 (54.7)

634 (28.6)
1,041 (46.5)

1,202 (37.1)
1,746 (51.2)

736 (38.1)
1,089 (54.2)

482 (36.3)
681 (49.5)

6,321 (35.3)
9,700 (52.4)

6,909 (42.4)
9,581 (54.3)

0.10±(0.14)

0.13±(0.16)

0.13±(0.17)

0.18±(0.19)

0.17±(0.19)

0.18±(0.19)

0.15±(0.17)

0.18±(0.22)

461 (25.1)

961 (28.2)

592 (29.3)

1,247 (42.8)

636 (36.4)

424 (35.1)

52,76 (33.6)

5,108 (39.0)

93 (4.0)
1,004 (43.4)
1.8 (1.1)
1.5 (2.0)

410 (9.0)
2,246 (48.8)
2.1 (1.7)
2.2 (3.3)

147 (6.1)
1,115 (46.4)
1.8 (1.0)
1.4 (2.1)

245 (6.6)
1,622 (43.6)
1.9 (1.4)
1.8 (3.0)

200 (9.1)
1,025 (46.1)
2.2 (1.6)
2.2 (3.9)

105 (7.0)
623 (41.2)
1.9 (1.4)
1.7 (2.9)

1548 (7.7)
9,208 (45.6)
2.0 (1.6)
2.0 (3.2)

1829 (9.0)
6,532 (31.8)
1.8 (1.5)
1.8 (3.4)

115 (5.0)

55 (1.2)

114 (4.8)

281 (7.6)

113 (5.1)

62 (4.1)

845 (4.2)

1,035 (5.1)

124 (5.4)

346 (7.6)

148 (6.2)

668 (18.2)

323 (14.7)

167 (11.2)

2,603 (13.0)

2,724 (13.4)

401 (17.4)

1,168 (25.8)

884 (37.0)

1749 (47.6)

868 (39.4)

464 (31.0)

6,974 (34.9)

7,566 (37.2)

* Other/unknown includes Pacific Islanders, Native Americans, South Asian, other unspecified and unknown (did not answer)
† “Poverty” = insufficient funds to purchase food, clothes, other needed items “fairly often” or “very often”
‡ “Underinsurance” = history of underinsurance (more than 1 year without health insurance during past 10 years)
§ “Physical Activity” measured by International Physical Activity Questionnaire[96]
║ “Medication non-adherence” = >20% continuous medication gaps[97]
¶ “Outpatient risk score” and “Inpatient risk score” are weighted by patient's health care utilization & severity of disease[98]
# “Linguisitically isolated” = >25% of households in census block group are linguistically isolated
** “Economically deprived” = >20% of households in census block group are living below poverty line
†† “Working class” = >66% of persons in census block group are employed in working class occupation
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