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Abstract

Objective:

To assess differences in psychological outcomes as well as risk and protective factors for these outcomes

among several USA ethnic groups and identify correlates of these psychological outcomes among adults

with diabetes in the second Diabetes Attitudes, Wishes and Needs (DAWN2*) study.

Research design and methods:

The core USA DAWN2 sample was supplemented by independent samples of specific ethnic minority

groups, yielding a total of 447 White non-Hispanics, 241 African Americans, 194 Hispanics, and 173

Chinese Americans (n¼ 1055). Multivariate analysis examined ethnic differences in psychological

outcomes and risk/protective factors (disease, demographic and socioeconomic factors, health status

and healthcare access/utilization, subjective burden of diabetes and social support/burden). Separate

analyses were performed on each group to determine whether risk/protective factors differed across

ethnic groups.

Main outcome measures:

Psychological outcomes include well-being, quality of life, impact of diabetes on life domains, diabetes

distress, and diabetes empowerment.

Clinical trial registration:

NCT01507116.

Results:

Ethnic minorities tended to have better psychological outcomes than White non-Hispanics, although their

diabetes distress was higher. Levels of most risk and protective factors differed significantly across ethnic

groups; adjustment for these factors reduced ethnic group differences in psychological outcomes. Health

status and modifiable diabetes-specific risk/protective factors (healthcare access/utilization, subjective

diabetes burden, social support/burden) had strong associations with psychological outcomes, especially

diabetes distress and empowerment. Numerous interactions between ethnicity and other correlates of

psychological outcomes suggest that ethnic groups are differentially sensitive to various risk/protective

factors. Potential limitations are the sample sizes and representativeness.

Conclusions:

Ethnic groups differ in their psychological outcomes. The risk/protective factors for psychological outcomes

differ across ethnic groups and different ethnic groups are more/less sensitive to their influence. These

findings can aid the development of strategies to overcome the most prominent and influential psychosocial

barriers to optimal diabetes care within each ethnic group.

*DAWN2 is a registered trademark of Novo Nordisk
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Introduction

The past decade has seen significant improvements in
outcomes for people with diabetes; however, outcomes
continue to lag behind advances in treatment options,
new technologies, and patient-centered approaches to
care1. A recent study reported that up to half of people
with diabetes failed to meet targets for HbA1C, blood pres-
sure, and cholesterol levels, and a quarter continued to
smoke2; only one in seven participants met targets for all
four of these outcomes, and less than half reported having
received diabetes education, recommended vaccinations,
and eye examinations. These results highlight the
importance of understanding the influences on diabetes
outcomes.

The original Diabetes, Attitudes, Wishes and Needs
(DAWN) study in 2001 was a multinational (13 countries)
study of adults with diabetes and diabetes care providers
designed to help better understand ongoing issues relating
to the management of diabetes3. Findings confirmed that
diabetes is associated with multiple psychosocial issues;
that these issues are barriers to achieving adequate
glycemic control and interfere with self-management;
and that current healthcare systems are not fully equipped
to provide support for the psychological needs and chronic
illness care of adults with diabetes4. The DAWN
‘Call to Action’5 encouraged stakeholders to implement
person-centered diabetes care, with support from an
interdisciplinary team of healthcare professionals, in
an attempt to address the psychosocial needs of adults
with diabetes6.

In 2011, a second Diabetes Attitudes, Wishes and
Needs (DAWN2) study was planned and initiated7. This
study provides an update on levels of psychosocial needs
and the strategies employed to address these needs, as well
as examining a number of new topics in an expanded
sample involving 17 countries and including adult family
members of adults with diabetes. The sample in each
country was designed to yield data comparable across
countries for the purpose of benchmarking outcomes as
well as risk and protective factors8. However, the country
samples were not large enough to compare outcomes or risk
factors (which increase the risk of poor outcomes) and
protective factors (which decrease the risk of poor
outcomes) within and across specific subgroups within
each country. Given the importance of ethnic group
disparities in health, the USA sample was expanded to
oversample African Americans, Hispanics and Asian
Americans in order to facilitate ethnic group analysis.

Research suggests that in the USA there are differences
by ethnicity in healthcare access, utilization and outcomes
for adults with type 2 diabetes9–13, with poorer outcomes
noted for subjects in minority groups. However, some
recent research suggests that ethnic health disparities
vary by type of outcome, with minorities having better

outcomes for some diabetic complications14. There are
few careful investigations of ethnic disparities in psycho-
logical outcomes for the diabetes population, but two
recent studies of adults with diabetes have suggested that
one or more ethnic minorities have better physical and/
or psychological quality of life (QoL) than White non-
Hispanics15,16. We do not know whether the pattern of
minority ethnic differences in these outcomes is repro-
duced for other psychological outcomes, nor do we know
why disparities exist (or not). Thus, further exploration is
needed of possible differences in psychological outcomes
among ethnic groups in the DAWN2 USA study popula-
tion and the explanation of the absence or presence of
those differences.

The first research question is whether there are ethnic
group differences in psychological outcomes among adults
with diabetes. We hypothesize that for general measures of
well-being, the pattern will follow that observed for the
general population (i.e., minority ethnic groups will have
better outcomes). While generalization of this pattern to
diabetes-specific outcomes (diabetes-related distress,
impact of diabetes on life domains, diabetes self-efficacy
or empowerment) is more open to question, we formulate a
parallel hypothesis based on the principle of parsimony.

The second research question is whether ethnic
differences in psychological outcomes reflect differences
in social and cultural factors and whether accounting for
these factors will reduce the ethnic disparities observed.
Answering this question requires that we conduct analyses
to answer two more specific questions:
(1) Which potential risk and protective factors are

associated with the psychological outcomes?
(2) What are the ethnic group differences in exposure to

these risk and protective factors?
We hypothesize that (1) several types of risk/protective

factors (disease and demographic factors, socioeconomic
factors, physical health status, healthcare access/utiliza-
tion, subjective burden of diabetes and social support/
burden) are associated with psychological outcomes, and
(2) these factors differ across ethnic groups.

Finally, following theoretical developments in concep-
tual models of health disparity17, we propose a third
research question: do the associations of risk and protect-
ive factors with psychological outcomes differ by ethnicity?
This reflects a differential vulnerability hypothesis, i.e., that
some risk/protective factors are more important in some
ethnic groups than others. While it is not possible to for-
mulate specific hypotheses regarding which risk/protective
factors are more/less important in which ethnic groups, we
do formulate a general hypothesis that there will be many
differences in strength of associations by ethnicity that can
be tested by statistical comparison of within-group models
for each ethnic group. Differences in vulnerability have
clear clinical implications in that they indicate which
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factors require more attention in interventions targeted to
members of specific ethnic groups.

Patients and methods

Study objectives

The objectives of the DAWN2 study have been described
previously7. The objectives of the present report are to
determine whether there are differences in psychological
outcomes for adults with diabetes from several ethnic
groups (White non-Hispanic, African American,
Hispanic, and Chinese American) in the USA, and to
examine the correlates/predictors of these outcomes,
with a goal of identifying factors (mediators) associated
with identified disparities.

Study design

The overall methodology for the DAWN2 study (UTN
No: U1111-1123-7509; NCT01507116) has been
described in detail elsewhere7. Briefly, participants were
residents of the participating country, aged �18 years,
and diagnosed with type 1 or type 2 diabetes (not
only during pregnancy) �12 months prior to study.
Participants were excluded if they were unable to under-
stand and comply with written and verbal instructions.
Recruitment and interviewing of adults with
diabetes utilized internet, telephone, and in-person meth-
ods. People with diabetes were selected from panels of
consumers who had volunteered to participate in research
studies, with quotas for age, gender, education, and
type and treatment of diabetes that were used to screen
for eligibility to produce comparable samples in each
country.

The USA cohort was unique in DAWN2 because it
included not only the core sample that used the same
sampling design as all participating countries, but also
an ancillary minority sample. The ancillary study was
conducted to reflect the diverse populations of those
increasingly affected by diabetes2 and to expand our under-
standing of psychosocial issues among adults with diabetes
in the USA. The ancillary study minority samples were
obtained using procedures similar to those for the core
sample, with screening to ensure ethnic representation
and diabetes type/treatment quota groups paralleling
those for the core sample. Respondents could complete
the interview in English, Spanish or Chinese.

The USA minority ancillary study included 537 adults
with diabetes (184 African Americans, 181 Hispanics, and
172 Chinese Americans). Of the 539 participants in the
USA core study, 518 were classified into the following
ethnic groups: 447 White non-Hispanic, 57 African
American, 13 Hispanic, and 1 Chinese American

(21 participants from the USA core study who could not
be classified into any of these ethnic groups were excluded
from all analyses). The 518 participants from the core
study were combined with 537 participants in the minority
ancillary study, yielding 447 White non-Hispanics, 241
African Americans, 194 Hispanics, and 173 Chinese
Americans (n¼ 1055).

Measures

In addition to questions developed specifically for the
DAWN and DAWN2 studies, the questionnaire included
validated instruments and questions adapted from
validated instruments7,8. The measures reported here fell
into seven categories (Table 1): (1) design, disease, and
demographic factors (ethnic groups, diabetes type/treat-
ment, diabetes duration, age, gender); (2) socioeconomic
factors (income, education); (3) health status (BMI,
self-rated health – a health index representing functional
capacities as well as pain and anxiety/depression, number
of physical diabetes complications, frequency of hypogly-
cemia, frequency of severe hypoglycemia); (4) healthcare
access/utilization (frequency of seeing physicians and
other healthcare providers, receipt of diabetes education,
barriers to access, receipt of patient-centered care);
(5) subjective burden of diabetes (hypoglycemia worry,
body weight worry, dietary restrictions, diabetes-related
discrimination); (6) social support/burden (size of diabetes
support network, diabetes-related family arguments,
diabetes support gap); and (7) psychological outcomes
(well-being, QoL, impact of diabetes on life domains, dia-
betes distress, diabetes empowerment)8,18–22. Variables
tested for association with the outcomes were chosen
based on the literature regarding correlates of psycho-
logical outcomes. All measures were scored so that
higher scores indicate higher levels of the factor named
by the variable. Because one of the health index items
assesses depression/anxiety, a sensitivity analysis was con-
ducted based on a simple sum of the other four items; this
reduced the coefficients for the health index but we report
the original results using the validated measure because
there were no substantively meaningful differences in the
results.

Ethical considerations

The study was conducted in accordance with the guide-
lines of the International Chamber of Commerce/
European Society for Opinion and Marketing
Research23, the Council of American Survey Research
Organizations24, and Good Pharmacoepidemiology
Practices25. A central Institutional Review Board
approved the protocol and national/regional/local
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Table 1. Description of measures.

Measure Definition/explanation

Disease, demographic and socioeconomic factors
Diabetes duration Natural log of the number of years since diagnosis (log taken after adding 1 to the number so that minimum value

returned is zero)
Income 1¼ less than $15,000; 2¼ $15,000 to $24,999; 3¼ $25,000 to $34,999; 4¼ $35,000 to $49,999;

5¼ $50,000 to $74,999; 6¼ $75,000 to $99,999; 7¼ Over $100,000
Education 1¼ less than high school; 2¼ high school graduate; 3¼ some college; 4¼ college graduate; 5¼ graduate

school

Health status
BMI Natural log of calculated BMI
Health index EuroQol-5D health utility score18

Self-rated health Visual analog item of the EuroQol-5D18

Complications Count of the following conditions: ‘a stroke; an open wound on your foot that did not heal without medical care;
some or all of your foot/leg amputated; your kidneys not working properly; damage to your eyesight; nerve
damage; problems with your sexual functioning; heart disease or attack’, possible range¼ 0 to 8

Frequency of hypoglycemia Hypoglycemia in last 12 months: 0¼ none; 20¼ less than monthly; 40¼monthly; 60¼ several per month;
80¼weekly; 100¼ daily

Frequency of severe hypoglycemia Natural log of the number of times in the last month respondent had ‘severely low blood sugar such that you
experienced problems with memory, language, thinking, or judgment and were unable to treat yourself and
needed help from someone to restore your blood sugar levels’ (log taken after adding 1 to the number so that
minimum value returned is zero)

Healthcare access/utilization
See physician Count of healthcare professionals seen in the past 12 months for diabetes (primary care physician/general

practitioner/family practitioner; doctor who specializes in diabetes; other specialist for your diabetes (e.g.,
eye care/foot care/kidney doctor), possible range¼ 0 to 3

See other healthcare professional Count of healthcare professionals seen in the past 12 months for diabetes (a nurse or educator; dietitian/
nutritionist; mental health professional; other type of care professional), possible range¼ 0 to 4

Diabetes education Count of whether patient has received (a) group or (b) diabetes education in last 12 months and whether patient
has received (a) group or (b) diabetes education prior to the last 12 months, possible range¼ 0 to 4

Access barriers Count of the number of items that respondent indicated are currently a problem in best managing their diabetes
(‘it is difficult for you to pay for the diabetes medications you need to best manage your diabetes; the
medications you need to best manage your diabetes are not always available where you live; it is difficult for
you get the blood sugar testing supplies and devices you need to best manage your diabetes’), possible
range¼ 0 to 3

Patient-centered care Mean of 12 items from PACIC-DSF scored 0–1008

Subjective burden of diabetes
Hypoglycemia worry ‘I am very worried about the risk of hypoglycemic (low blood sugar) events’ (1¼ fully disagree; 2¼mainly

disagree; 3¼mainly agree; 4¼ fully agree)
Weight worry ‘I feel very anxious about my weight’ (1¼ fully disagree; 2¼mainly disagree; 3¼mainly agree; 4¼ fully

agree)19

Dietary restrictions ‘My diabetes restricts my ability to eat the way I want’ (1¼ fully disagree; 2¼mainly disagree; 3¼mainly
agree; 4¼ fully agree)

Diabetes-related discrimination ‘I have been discriminated against because I have diabetes’ (1¼ fully disagree; 2¼mainly disagree; 3¼mainly
agree; 4¼ fully agree)8

Social support/burden
Diabetes support network Natural log of the number of people that respondent could talk to about diabetes if s/he needed or wanted to

besides the healthcare professionals seen for diabetes (log taken after adding 1 to the number so that
minimum value returned is zero)

Diabetes-related family arguments ‘My family argues with me about how I choose to take care of my diabetes’ (1¼ fully disagree; 2¼mainly
disagree; 3¼mainly agree; 4¼ fully agree)

Diabetes support gap Count of the number of items to which respondent did not answer ‘very supportive’. ‘Overall, how supportive
have the following people been in helping you manage your diabetes over the past 12 months?: your family;
friends or people close to you; people at work or school; healthcare team; other people in your community’
(response options¼ not supportive; somewhat supportive; very supportive; not applicable), possible
scores¼ 0 to 5

Psychological outcome
Well-being WHO-5 Wellbeing Index, scored 0–10020

Quality of life WHOQOL-BREF, single item scored 0–10021

Diabetes distress PAID 5-item scale, scored 0–10022

Diabetes impact Mean of six DIDP items (physical health; financial situation; relationship with family, friends, peers; leisure
activities; work or studies; emotional well-being), scored 0–100 with higher scores representing more
negative impact (response options¼ very positive impact; positive impact; slightly positive impact;
no impact; slightly negative impact; negative impact; very negative impact)8

Diabetes empowerment scale Mean of five DES-DSF items, scored 0–1008

BMI, body mass index; DES-DSF, Diabetes Empowerment Scale–DAWN Short Form; DIDP, DAWN Impact of Diabetes Profile; PACIC-DSF, Patient Assessment of
Chronic Illness Care–DAWN Short Form; PAID-5, Problem Areas in Diabetes Scale 5; WHO-5, World Health Organization 5-item Well-Being Index; WHOQOL-BREF,
World Health Organization Quality of Life (an abbreviated version of the WHOQOL-100).
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guidelines were followed, including ethical review and
approval as required.

Analysis

All analyses were performed using data from the partici-
pants who were classified into one of the four ethnic
groups. Data were weighted by education, age, and
gender using parameters generated for the core sample in
each country based on data from United Nations
Educational, Scientific and Cultural Organization and
the International Diabetes Federation Diabetes Atlas,
with parallel weights generated for the USA minority sam-
ples using estimates from the National Health Interview
Survey. These weights were designed to make the samples
more closely representative of the populations from which
they were drawn.

Analysis of the relationship between design factors
(ethnicity and diabetes type/treatment) was performed
using bivariate chi-squared tests, while analysis of ethnic
group differences on socioeconomic factors, health status,
healthcare access/utilization, subjective burden of dia-
betes, and social support/burden was performed by
ANCOVA with main effects for ethnicity, diabetes type/
treatment, diabetes duration, gender, age, income, and
education. Two models were estimated for each psycho-
logical outcome: estimated marginal means (adjusting for
covariates) of psychological outcomes for each ethnic
group adjusted for (1) design, disease, demographic, and
socioeconomic factors (Model 1), and (2) all risk/protect-
ive factors (Model 2). To assess the clinical meaningful-
ness of ethnic differences in psychological outcomes, we
determined whether the difference between the highest
and lowest ethnic group scores was greater than 0.5 stand-
ard deviation, an effect size (Cohen’s d) of 0.5026 (0.5 SD
is the recommended criterion for a ‘minimum detectable
difference’, which represents the smallest difference that is
recognizable by a person, either as a difference between
types of situations or as a change over time27).

Analysis of the correlates of psychological outcomes
used hierarchical (blockwise) multiple regression analysis.
Variables were forced into the regression models in blocks
representing their hypothesized causal ordering (i.e., medi-
ators were entered after the variables whose relationships
with the outcomes they were hypothesized to mediate):
(1) design, disease, demographic, and socioeconomic
factors; (2) health status; (3) healthcare access/utilization;
(4) subjective burden of diabetes; and (5) social support/
burden. Use of causal modeling logic to guide order of
entry into the models allows the analysis to determine
the size of the total unconfounded association after
controlling for potential confounders (i.e., variables
already in the model), and then determine the independ-
ent unmediated association after controlling for potential

mediators (i.e., variables added after assessing the total
association)28. Coefficients reported in the ‘beta at entry’
column represent the values at the end of the block in
which they were entered (i.e., controlling for all potential
confounders) and represent the total unconfounded asso-
ciation with the respective outcome. Coefficients reported
in the ‘final beta’ column represent the values after all
variables were entered (i.e., controlling for all potential
mediators) and represent the independent unmediated
association with the respective outcome. The difference
between the total unconfounded association and the inde-
pendent unmediated association is the indirect or
mediated association.

Supplementary analyses were performed to test the
differential vulnerability hypotheses; these analyses
tested whether there were interactions between ethnicity
and all measures of risk/protective factors in their relation-
ship to psychological outcomes (i.e., whether strength
of association of each risk/protective factor with each
psychological outcome was stronger/weaker in different
ethnic groups). Measures of risk/protective factors were
dichotomized at their median and each tested for the
4� 2 (ethnicity by predictor) interaction in an
ANCOVA controlling for main effects of all factors
included in regression Model 2.

Results

Reliability of all scales was adequate (alpha40.80; median
¼ 0.90); all scales also had adequate reliability within each
of the four ethnic groups (alpha40.75; median¼ 0.90).

There was a statistically significant association between
the two study design factors: ethnicity and diabetes type/
treatment (P50.001). Thus, it was important in this ana-
lysis to control for diabetes type/treatment (and closely
associated factors, such as age and diabetes duration)
when assessing ethnic group differences in this sample
(Table 2). All analyses also controlled for socioeconomic
status (education and income); because weighting did not
yield subgroup samples that were representative of the
respective populations for socioeconomic status, all
analyses were adjusted to eliminate socioeconomic
disparities. Thus, all reported differences in risk/protective
factors and psychological outcomes were adjusted to be
statistically independent of income and educational
disparities.

Table 3 reports the distribution of risk/protective
factors by ethnic group. After adjustment for diabetes
type/treatment, diabetes duration, gender, age and socio-
economic status, there were statistically significant overall
ethnic group differences for five of six health status
indicators (BMI, self-rated health, health index, frequency
of hypoglycemia, frequency of severe hypoglycemia), four
of five measures of healthcare access/utilization (frequency
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of seeing physician and other healthcare professionals, bar-
riers to access, receipt of patient-centered care), two of four
measures of subjective burden of diabetes (hypoglycemia
worry, dietary restrictions), and all three measures of social
support/burden (diabetes support network, diabetes-
related family arguments, diabetes support gap).
Significant pairwise differences among the four ethnic
groups are also noted in Table 3; in general, the three
minority ethnic groups were similar to each other and sig-
nificantly different from White non-Hispanics. Exceptions
were BMI (Chinese Americans lower than all other ethnic
groups), self-rated health (African Americans significantly
higher than Hispanics and Chinese Americans), the
health index (Hispanics significantly lower than all
other ethnic groups), seeing a physician (Hispanics signifi-
cantly lower than African Americans), hypoglycemia
worry (Chinese Americans significantly higher than all
other ethnic groups), perceived dietary restrictions
(Chinese Americans significantly higher than all other
ethnic groups), and diabetes support network (Chinese
Americans similar to White non-Hispanics and signifi-
cantly lower than Hispanics).

White non-Hispanics had significantly more positive
scores than one or more minority ethnic groups for several
risk/protective factors, including self-rated health, the
health index, frequency of any and severe hypoglycemia,
barriers to healthcare access, hypoglycemia worry,

dietary restrictions, and diabetes-related discrimination.
On the other hand, White non-Hispanics had significantly
worse scores than one or more minority ethnic groups for
several risk/protective factors, including BMI, receipt of
patient-centered care, and both indicators of diabetes
support. White non-Hispanics were less likely to see
healthcare providers and experience family arguments
about diabetes, factors associated with both positive and
negative psychological outcomes.

Ethnicity was significantly associated with each psycho-
logical outcome before controlling for potential mediators
(Table 4, Model 1); effect sizes ranged from 0.32 to 0.75
(well-being¼ 0.32, QoL¼ 0.43, diabetes impact¼ 0.45,
diabetes distress¼ 0.54, diabetes empowerment¼ 0.75),
indicating that the ethnic disparities in psychological out-
comes approached or exceeded the criterion for clinical
meaningfulness. With the exception of QoL (Hispanics
lowest, but not significantly different from White
non-Hispanics) and diabetes distress (White non-
Hispanics lowest), White non-Hispanics had the most
negative outcomes. Controlling for the potential medi-
ators reduced ethnic differences (Table 4, Model 2),
which indicates that the ethnic differences in the psycho-
logical outcomes evaluated were, at least partly, a function
of ethnic disparities in these risk/protective factors.

The associations of all factors with the five psycho-
logical outcomes from the regression models are shown

Table 2. Raw data for design-related and weighting factors by ethnicity.

Sample descriptor White non-Hispanic
n¼ 447

African American
n¼ 241

Hispanic
n¼ 194

Chinese American
n¼ 173

Diabetes type/treatment (n, %)**
Type 1 diabetes 73, 16.3 34, 14.1 32, 16.5 20, 11.6
Type 2 diabetes (no medication) 88, 19.7 28, 11.6 15, 7.7 17, 9.8
Type 2 diabetes (non-insulin medication) 155, 34.7 103, 42.7 87, 44.8 93, 53.8
Type 2 diabetes (insulin medication) 131, 29.3 76, 31.5 60, 30.9 43, 24.9

Gender (n, %)**
Male 191, 42.7 105, 43.6 93, 47.9 109, 63.0
Female 256, 57.3 136, 56.4 101, 52.1 64, 37.0

Education (n, %)**
Less than high school graduate 18, 4.0 25, 10.4 50, 25.8 18, 10.4
High school graduate 243, 54.4 48, 19.9 29, 14.9 18, 10.4
Some college 88, 19.7 87, 36.1 55, 28.4 23, 13.3
College graduate 52, 11.6 43, 17.8 37, 19.1 61, 35.3
Graduate school 46, 10.3 38, 15.8 23, 11.9 53, 30.6

Income (n, %)**
Less than $15,000 47, 12.1 44, 19.7 35, 19.0 18, 11.8
$15,000 to $24,999 58, 14.9 39, 17.5 30, 16.3 18, 11.8
$25,000 to $34,999 57, 14.7 19, 8.5 19, 10.3 14, 9.2
$35,000 to $49,999 82, 21.1 46, 20.6 41, 22.3 14, 9.2
$50,000 to $74,999 74, 19.0 39, 17.5 29, 15.8 27, 17.6
$75,000 to $99,999 35, 9.0 21, 9.4 14, 7.6 29, 19.0
Over $100,000 36, 9.3 15, 6.7 16, 8.7 33, 21.6

Diabetes duration, years (M� SD)* 16.3� 12.1 14.4� 10.6 13.8� 11.0 14.5� 11.8
Age, years (M� SD)** 59.0� 13.5 56.6� 14.6 53.1� 17.0 58.3� 17.6
Body mass index (M� SD)** 33.7� 9.1 32.6� 8.3 32.0� 7.8 26.4� 5.5

*Overall P50.05 for ethnicity.
**Overall P50.001 for ethnicity.
M, Mean.
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in Table 5. With the exception of diabetes duration, every
factor examined was significantly associated with one or
more of the five psychological outcomes. Again, control-
ling for potential mediators reduced associations (final
beta was decreased from beta at entry), indicating that
the initial associations of a variety of risk/protective factors
with psychological outcome were, at least partly, a func-
tion of other risk/protective factors examined. Diabetes
and demographic factors accounted for 6.5% to 15.6% of
the variance in psychological outcomes. Health status had
the strongest explanatory power for all outcomes except
diabetes empowerment (incremental increases in
r-squared of 11.7% to 30.9% versus 5.3%); for diabetes
empowerment, healthcare access/utilization had the stron-
gest explanatory power (increase in r-squared of 13.3%),
mostly due to patient-centered care. Modifiable psycho-
social risk/protective factors (healthcare access/utilization,
subjective burden, and social support/burden) accounted
for 3.2% to 18.4% of incremental variance in psycho-
logical outcomes beyond that accounted for by demo-
graphic, disease, socioeconomic, and health factors,
representing up to half of the models’ explanatory power
(depending on the outcome examined).

Several risk/protective factors had a complex
relationship with psychological outcomes that differed by
ethnic group, i.e., there were statistically significant inter-
actions of these factors with ethnicity (Supplementary
Tables 1–5). There were no consistent patterns for the
interactions across outcomes (e.g., the same interactions
were not significant across all outcomes). These results
indicate that the models for each ethnic group differ in
complex ways that cannot be easily and simply described.
However, each statistically significant interaction high-
lights a factor in need of further research to determine
how that factor works differently in different ethnic
groups and whether there should be more clinical focus
on that factor within a particular ethnic group.

Discussion

Ethnicity

This study assessed the psychological experiences of adults
with diabetes in the USA, in particular by comparison
among ethnic groups. Ethnic minority groups in the

Table 3. Health status, healthcare access/utilization, subjective burden of diabetes and social support/burden by ethnicity.

Predictor White non-Hispanic
n¼ 447

mean (95% CI)

African American
n¼ 241

mean (95% CI)

Hispanic
n¼ 194

mean (95% CI)

Chinese American
n¼ 173

mean (95% CI)

Health status
BMI (log)*** 3.45yz (3.34, 3.48) 3.41zjj (3.38, 3.45) 3.41z (3.38, 3.45) 3.22yxjj (3.18, 3.26)
Self-rated health* 70.83 (68.85, 72.80) 73.04zjj (70.28, 75.81) 67.79y (64.84, 70.75) 68.46y (64.94, 71.99)
Health index* 0.73x (0.70, 0.76) 0.74x (0.70, 0.77) 0.67yzjj (0.63, 0.72) 0.76x (0.72, 0.81)
Complications 1.12 (0.99, 1.24) 1.22 (1.04, 1.39) 1.14 (0.96, 1.33) 1.22 (1.00, 1.44)
Frequency of hypoglycemia*** 31.56yx (28.84, 34.29) 38.33jj (34.52, 42.14) 39.53jj (35.46, 43.61) 33.77 (28.92, 38.63)
Frequency of severe

hypoglycemia (log)***
0.32yzx (0.24, 0.40) 0.57jj (0.46, 0.68) 0.48jj (0.36, 0.59) 0.50jj (0.36, 0.64)

Healthcare access/utilization
See physician** 1.36yz (1.29, 1.44) 1.59xjj (1.49, 1.69) 1.44y (1.33, 1.56) 1.55jj (1.42, 1.68)
See other healthcare professional*** 0.37yzx (0.28, 0.47) 0.77jj (0.64, 0.90) 0.68jj (0.54, 0.82) 0.72jj (0.55, 0.89)
Diabetes education 1.00 (0.92, 1.09) 1.10 (0.98, 1.22) 1.05 (0.92, 1.17) 0.92 (0.77, 1.07)
Access barriers*** 0.40yzx (0.33, 0.47) 0.55jj (0.45, 0.66) 0.68jj (0.58, 0.79) 0.68jj (0.55, 0.81)
Patient-centered care*** 35.67yzx (32.87, 38.48) 55.49jj (51.62, 59.35) 52.03jj (47.85, 56.20) 52.46jj (47.42, 57.51)

Subjective burden of diabetes
Hypoglycemia worry*** 2.22yzx (2.12, 2.32) 2.58zjj (2.43, 2.72) 2.62zjj (2.47, 2.77) 2.89yxjj (2.71, 3.07)
Weight worry 2.71 (2.60, 2.82) 2.71 (2.56, 2.87) 2.74 (2.58, 2.90) 2.75 (2.55, 2.94)
Dietary restrictions*** 2.55yzx (2.45, 2.66) 2.92zjj (2.77, 3.07) 3.08jj (2.92, 3.24) 3.21yjj (3.03, 3.40)
Diabetes-related discrimination 1.50yz (1.40, 1.59) 1.67jj (1.54, 1.81) 1.58 (1.45, 1.72) 1.70jj (1.54, 1.86)

Social support/burden
Diabetes support network*** 1.11yx (1.04, 1.90) 1.43zjj (1.33, 1.54) 1.46zjj (1.34, 1.58) 1.20yx (1.06, 1.34)
Diabetes-related family arguments*** 1.63yzx (1.52, 1.74) 1.94zxjj (1.79, 2.09) 2.40yjj (2.24, 2.56) 2.29yjj (2.10, 2.48)
Diabetes support gap* 3.26yx (3.11, 3.41) 3.00jj (2.79, 3.21) 2.86jj (2.64, 3.08) 3.08 (2.82, 3.35)

Metrics for all measures described in Table 1.
*Overall P50.05 for ethnicity from ANCOVA controlling diabetes type/treatment, diabetes duration, gender, age, income, education.
**Overall P50.01 for ethnicity from ANCOVA controlling diabetes type/treatment, diabetes duration, gender, age, income, education.
***Overall P50.001 for ethnicity from ANCOVA controlling diabetes type/treatment, diabetes duration, gender, age, income, education.
yMean is significantly (P50.05) different from African American mean.
zMean is significantly (P50.05) different from Chinese American mean.
xMean is significantly (P50.05) different from Hispanic mean.
jjMean is significantly (P50.05) different from White non-Hispanic mean.
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USA have been shown to experience more physical health
problems29 and are at higher risk for developing some but
not all diabetes complications9,14. This study focused on
psychological outcomes, however, and found that minority
ethnic groups had more positive psychological well-being
and better QoL, experienced less negative impact from
diabetes, and were more empowered with regard to their
diabetes when compared with the White non-Hispanic
group. In fact, the only area in which ethnic minority
groups reported more negative psychological outcomes
was in diabetes distress. However, diabetes-related distress
appears to have a major impact on diabetes outcomes30,
and it may be one of the most influential outcomes in this
study. Moreover, the observed differences in psychological
outcomes approached or exceeded the criterion for clinic-
ally meaningful differences.

These findings may seem counterintuitive, and some
have proposed that apparent advantages in psychological
outcomes among members of racial and ethnic minority
groups are a result of their being less likely to report mental
health symptoms and thus less likely to receive treatment,
i.e., minority ethnic group psychological advantages are
artifactual31. Another possibility is that the findings
are valid and reflect ethnic group differences in the expos-
ure and sensitivity to risk and/or protective factors. This
interpretation is supported by recent research that has
found better QoL among African Americans, Hispanics,
and Asian Americans than among White non-

Hispanics15,16. Moreover, other research has
demonstrated that in the general population these ethnic
minority groups have lower rates of mental health
disorders than White non-Hispanics32. Thus, some of the
processes at work in our study population are likely to be
operative in non-diabetic ethnic populations, e.g., non-
diabetes-specific risk and protective factors are associated
with non-diabetes-specific psychological outcomes among
people with diabetes.

Except for diabetes distress, African Americans
reported the best psychological outcomes of the four
ethnic groups (and had the lowest diabetes distress of
the three minority populations) prior to adjustment for
potential mediators. Interestingly, when mediators were
controlled, the impact of ethnicity on psychological
outcomes was reduced, and African Americans had results
better than or not significantly different from the other
ethnic groups for all psychological outcomes. The psycho-
logical disparities between African Americans and the
other ethnic minority groups (i.e., Hispanics, Chinese
Americans) may be in part attributable to factors related
to recent immigration, acculturation and cultural percep-
tion of disease, which were not accounted for in this
study33. Hispanics and Chinese Americans generally
have a relatively recent immigration history compared
with African Americans and often experience language
barriers as well. Individuals who are more assimilated
into mainstream culture report less negative effects of
diabetes on their QoL34.

Additionally, individuals’ experience of health and
disease are heavily influenced by cultural and personal
beliefs. The complexity of the cultural factors involved is
illustrated by the study findings. In particular, there
are ethnic disparities for almost all factors examined, and
ethnicity interacts with many of these factors, qualifying
or moderating their associations with the psychological
outcomes studied. While interpreting each of these
individual interactions is beyond the scope of this paper,
they are reported here so that others can inspect them for
additional insight regarding specific factors in the relevant
ethnic groups. At a fundamental level, these results suggest
that it is inappropriate to generalize the meaning and
impact of risk/protective factors from one ethnic group
to another. Culturally specific models must be developed
for different ethnic groups if we are to be able to adequately
understand the impact of various factors within a particu-
lar population16.

Other respondent characteristics

Type/treatment of diabetes had relatively little association
with the psychological outcomes, except for diabetes dis-
tress, where people using insulin (whether diagnosed with
type 1 or type 2 diabetes) reported more distress than those

Table 4. Adjusted means of psychological outcomes for ethnic groups.

Psychological
outcome

White
non-Hispanic

n¼ 447

African
American
n¼ 241

Hispanic
n¼ 194

Chinese
American
n¼ 173

Well-being (overall SD¼ 22.87)
Model 1* 57.12y 64.36jj 60.89 59.96
Model 2** 58.81yzx 66.48jj 62.95jj 63.84jj

Quality of life (overall SD¼ 23.24)
Model 1** 65.11y 72.49zxjj 62.47y 63.98y
Model 2* 67.25y 72.42xjj 65.95y 69.53

Diabetes impact (overall SD¼ 18.19)
Model 1** 57.20yx 48.95zjj 51.01jj 53.85y
Model 2** 56.43yx 48.31jj 49.85jj 52.96

Diabetes distress (overall SD¼ 26.80)
Model 1** 22.92yzx 32.33xjj 37.51yjj 36.98jj
Model 2 27.13x 28.93 32.04jj 26.82

Diabetes empowerment (overall SD¼ 22.52)
Model 1** 34.34yzx 51.13zxjj 42.43yjj 45.60yjj
Model 2** 38.83y 47.58xjj 39.23y 43.14

Model 1 is an ANCOVA controlling diabetes type/treatment, diabetes
duration, gender, age, income, education. Model 2 is from ANCOVA
controlling all factors reported in Table 5.
*Overall P50.01 for ethnicity.
**Overall P50.001 for ethnicity.
yMean is significantly (P50.05) different from African American mean.
zMean is significantly (P50.05) different from Chinese American mean.
xMean is significantly (P50.05) different from Hispanic mean.
jjMean is significantly (P50.05) different from White non-Hispanic mean.
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not using insulin. In contrast, other demographic and
socioeconomic factors were strongly and consistently
related to both generic and diabetes-specific psychological
outcomes. Older respondents had more positive scores for
all five psychological outcomes, although these associ-
ations were largely mediated by other factors. Higher
income and/or education were associated with improved
scores on all outcomes, although again these associations
were mediated substantially by the other factors studied
here.

Health status

Health status had the strongest explanatory power for all
psychological outcomes except diabetes empowerment.
Interestingly, perceived health status, especially self-
rated health, had the strongest association, while objective
health outcomes such as BMI, complications, and
frequency of hypoglycemia had weaker associations. This
finding is consistent with the published literature showing
self-rated health to be a better predictor of long-term
health outcomes than objective diagnoses35. These
subjective judgments of health status represent the
cumulative assessment of how all factors affect health
and thus mediate the impact of specific indicators on
more global outcomes, especially psychological outcomes.
Moreover, illness perceptions can influence patients’
health behaviors and other mediators of physical and
psychological outcomes36. For example, ethnic minorities
in this study had higher rates of symptomatic and severe
hypoglycemia, as well as hypoglycemia worry, and control-
ling for hypoglycemia worry partly or fully mediated the
association of hypoglycemia with the psychological
outcomes. This suggests that interventions to reduce
hypoglycemia worry may improve psychological outcomes,
independently of the frequency of hypoglycemia.

Healthcare access and utilization

Overall, increased healthcare access and utilization were
associated with improved psychological outcomes. Most
associations remained significant when potential medi-
ators were controlled, but there were exceptions: the asso-
ciations of access barriers with diabetes distress and
empowerment were partly mediated by subjective diabetes
burden, and the associations of patient-centered care with
well-being, diabetes impact, and diabetes empowerment
were partly mediated by perceived diabetes support
(which includes support from the healthcare team).
The strongest association was between receiving patient-
centered care and greater diabetes empowerment. Patient-
centered care is defined by the Institute of Medicine37

as providing care that is respectful of, and responsive to,
individual patient preferences, needs, and values, and

ensuring that patient values guide all clinical decisions,
resulting in a rebalancing of power so that adults with
diabetes are empowered to take a more active role in
their diabetes care38. The current study suggests that
patient-centered care was effective in empowering adults
with diabetes. Furthermore, the ethnic minority groups
reported more patient-centered care than the White
non-Hispanic group, suggesting it may be one of the key
factors contributing to the positive psychological out-
comes observed in the ethnic minority groups.

Perceived burden

There were differences across ethnic groups in terms of
hypoglycemia worry, concerns about dietary restrictions,
and discrimination (but not worry about weight). For the
most part, the three ethnic minority groups reported
higher levels of burden compared with the White
non-Hispanic group. The perceived burden of diabetes
was generally associated with poor psychological
outcomes, with the greatest impact on diabetes distress.
These findings were expected and consistent with the
literature19. However, the pattern differed for diabetes
empowerment. Perceived diabetes discrimination and
worrying about weight and hypoglycemia were related to
increased empowerment (i.e., the capacity of adults with
diabetes to be responsible for their own lives)39. Perhaps
these associations reflect the possibility that people facing
these burdens take a greater role in dealing with them,
resulting in greater empowerment; or perhaps people
who are more empowered become more concerned with
these aspects of living with diabetes. Our data do not allow
us to differentiate these possibilities.

Social support

There were important differences across ethnic groups
related to social support. In particular, African
Americans and Hispanic Americans reported larger
diabetes support networks compared with White non-
Hispanics and Chinese Americans. Similarly, the White
non-Hispanic group reported the largest gap in perceived
diabetes support compared with Hispanics and African
Americans. Conversely, all three ethnic minority groups
reported more diabetes-related family arguments than
White non-Hispanics. This may reflect greater opportu-
nities for argument (more interaction and involvement
with family members among minority groups), or it may
reflect differences in how support is exchanged or
perceived. Other studies have identified differences in
dimensions of social support across ethnic groups40, under-
scoring the need for more research to better understand the
impact of culture on aspects of social support in adults with
diabetes.
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Overall, this study found that the better the social
support, the better the psychological outcomes. More
specifically, of the two aspects of diabetes-related social
support examined here (having a larger diabetes support
network or feeling that people from different life domains
are available for diabetes support), the perception of
support received had stronger associations with psycho-
logical outcomes than the size of the network. This finding
is consistent with the literature indicating that the subject-
ive aspect of potential social support (i.e., what one
believes can be received from a support network) is more
important than the characteristics of the network41. Our
findings are consistent with a recent meta-analysis that
underscored the complexity of support and identified
that multiple factors – such as source of the support, the
amount of the support, and manner of its delivery – may all
contribute to perceptions of support and outcomes40, and
demonstrate the importance of social support in living and
coping with diabetes42.

The association between family arguments and psycho-
logical outcomes is somewhat counterintuitive. Family
arguments about diabetes are associated with greater
diabetes distress, as expected, but also with better psycho-
logical well-being, less negative diabetes impact, and
greater diabetes empowerment. It is possible that argu-
ments are perceived as a form of social support in which
family members try to help the person with diabetes.
In this respect, family arguments might reflect greater
problems with diabetes (higher diabetes distress), but
help patients better manage their difficulties (lower
diabetes impact), resulting in improved well-being and
enhanced self-efficacy (empowerment). An alternative
hypothesis is that adults with diabetes who are more
empowered and psychologically validated may be more
willing to recognize problems and manage the potential
impacts of diabetes, even though it involves challenging
the views of others. The literature shows that attempted
control by family members or friends is related to greater
psychological symptoms in adults with diabetes, but may
result in improved diabetes self-management43. Clearly,
greater attention is needed to better understand the ways
in which family dynamics affect different psychological
and clinical outcomes in diabetes.

Limitations

The limitations of the larger multinational DAWN2 study
have been described in an earlier paper7. Although efforts
were made to be inclusive, the recruitment procedures
could have caused overrepresentation of healthier,
higher-functioning respondents with internet access, and
recruitment may not have obtained participation of under-
served and difficult-to-reach individuals with poorer
health; thus means of measures examined here may not

be generalizable to USA national ethnic populations.
However, by controlling for socioeconomic disparities in
all analyses, the results of ethnic group comparisons are not
affected by income and educational non-representative-
ness. In addition, the current analysis was not powered
to assess correlates of outcomes within each ethnic group
nor interactions of risk/protective factors with ethnicity.
Also, the results are based on self-report and are subject to
the known limitations of this approach, particularly social
desirability. Furthermore, some of the measures were based
on single items that have not been independently vali-
dated. Finally, as with all correlational research, causation
cannot be determined.

Clinical and future research implications

Potential factors contributing to disparities in healthcare
for multicultural populations include greater clinical
uncertainties when treating people from different cultures,
especially due to lack of recognition of the differences
among ethnic groups. Clinician biases based on race or
ethnicity can influence diagnostic and treatment deci-
sions, especially when clinicians do not realize that they
are being influenced by them44. This study has shown that
there are numerous differences among ethnic groups in
terms of factors such as access to healthcare and receipt
of patient-centered care, as well as burden and support;
these disparities are not always in the expected direction
(e.g., better psychological well-being seen for ethnic
minorities, but lower diabetes distress among White non-
Hispanics). When addressing psychological outcomes,
clinicians should be aware of ethnic differences in per-
ceived burden and support, and should tailor interventions
to the specific needs of each group. Clinicians could
improve outcomes by becoming more sensitive to cultural
diversity through cultural competency training initiatives
which recognize that psychosocial and health disparities
exist and address them44,45. For example, these findings
suggest that incidence of hypoglycemia and worry about
hypoglycemia are higher among ethnic minorities and may
require special attention, especially in conjunction with
health literacy disparities46.

Adults with diabetes from ethnic minorities report
having more social supporters and greater support for
living with diabetes, but they also are involved in more
‘arguments’ about diabetes with their supporters. This
suggests that definitions of what constitutes support may
differ by ethnicity, and this possibility should be taken into
account. Moreover, diabetes-related arguments are asso-
ciated with several positive psychological outcomes,
including improved well-being, reduced impact of diabetes
and more diabetes empowerment. Clearly, there is a need
for better understanding of how family members from dif-
ferent ethnic groups can best help adults with diabetes to
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live with their disease47. Preconceived notions about what
type of support is helpful or unhelpful (e.g., ‘arguments’),
may result in adoption of inappropriate intervention tar-
gets. In the case of support behaviors, it is important that
clinicians assess what types of support an individual with
diabetes would prefer to receive (or not receive) from
family members.

The results of our supplementary analyses assessing
strength of association between risk/protective factors
and psychological outcomes also have clinical
and research implications. Our findings suggest that
some factors may be more important intervention targets,
depending on the ethnic group being treated, i.e., those
for which exposure and/or sensitivity are elevated.
Moreover, these results suggest that understanding
of what role various risk/protective factors play in psycho-
logical outcomes among adults with diabetes cannot be
generalized from one ethnic group to another. Such factors
must be studied in each ethnic group to obtain valid
results16.

The conceptual/analytic approach implemented here
provides a model for parallel studies, i.e., comparative ana-
lyses of health outcomes in various populations. The key
steps are to: (1) identify risk and protective factors, ideally
using causal modeling logic to distinguish confounding
from mediation; (2) assess differences in exposure to risk/
protective factors in the populations being compared;
and (3) assess differences in sensitivity to various risk
and protective factors among the populations being
compared.

Conclusions

Ethnic disparities in psychological outcomes among USA
adults with diabetes follow the pattern of physical health
outcomes; our results suggest that ethnic minorities may
have an advantage in terms of some (but not all)
psychological outcomes, especially when socioeconomic
disparities are accounted for. Study results indicate that
social factors are important correlates of psychological out-
comes. In particular, socioeconomic status, social discrim-
ination, participation in the societal system of healthcare,
and participation in interpersonal support networks
all play a role in psychological outcomes for people with
diabetes. Cultural context is also important in that risk
and protective factors have different associations with
psychological outcomes in different ethnic groups; thus
the meaning and consequences of experiences are influ-
enced by their cultural context.

While medicine can and should be personalized at the
individual level, social and cultural personalization
are important first steps on this path. If this path is to be
evidence based, we must do the relevant research and con-
duct the appropriate analyses to provide that evidence

base. The findings of this study have suggested a number
of possible ways that healthcare support might be persona-
lized by taking ethnicity into account, and further work is
required to extend and validate this approach.
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