SERIOUS PSYCHOLOGICAL DISTRESS AND DIABETES MANAGEMENT
AMONG AMERICAN INDIANS AND ALASKA NATIVES

Obijective: Our study examined associations
between serious psychological distress and
blood glucose level (HbATc) and body mass
index (BMI) among American Indian and
Alaska Native (AI/AN) participants in a cardio-
vascular disease prevention program.

Design: Using linear regression, we assessed
the relationships between serious psychologi-
cal distress and HbATc and BMI at baseline
and one year later.

Setting, Participants, and Intervention: Al/
AN participants were aged =18 vyears, di-
agnosed with type 2 diabetes, and enrolled in
the Special Diabetes Project for Indians
Healthy Heart Project.

Main Outcome Measures: Outcomes were
percentage of HbAlc and BMI, measured at
enrollment and first annual exam. Both out-
comes were continuous measures in all analyses.

Results: Serious psychological distress was
associated at baseline with increased HbA1c
in the unadjusted and adjusted models (ad-
justed b=.17%, P<0.01). Serious psychologi-
cal distress also was associated at baseline with
increased BMI (.635 kg/mz, P=.01) and at one
year with increased BMI (0.174 kg/m?, P=.01)
in the unadjusted model. After adjustment for
demographic and health characteristics, these
relationships were no longer significant.

Conclusions: Cross-sectional baseline findings
are consistent with existing literature. One-
year findings suggest need for further inquiry
into mediators of psychological distress and
examination of additional diabetes-specific
health outcomes. Additional years of observa-
tion may be needed to disentangle relation-
ships between serious psychological distress
and BMI. (Ethn Dis. 2015;25[2]:145-151)
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INTRODUCTION

Diabetes is an emerging pandemic,’
affecting 25.8 million adults in the
United States. It increases the risk of
complications that compromise quality
of life,>? including co-occurring ill-
nesses such as cardiovascular and kidney
diseases.* The presence of diabetes sub-
stantially increases the cost of health
care, with expenditures 2.3 times higher
than when absent.” American Indians
and Alaska Natives (AI/ANs) are twice
as likely to have diabetes as non-
Hispanic Whites.®
among AI/ANs consumes nearly one-
third of all Indian Health Service

medical resources.” Hence, the success-

Treating diabetes

ful management of diabetes promises to
enhance well-being and to save increas-
ingly scarce health care dollars.

Serious psychological distress plays
an important role among these chal-
lenges.® Tt contributes to poorer diabetes
self-management, unsuccessful glycemic
control, lack of treatment adherence,
and increased severity of diabetes over
time.”"? Diabetics who experience seri-
ous psychological distress underutilize
health care services and are less likely to
fill a prescription.M’15 Depression s
associated with poorer diabetes treat-
ment outcomes and increased mortali-
ty.'*'® Past studies also have reported
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Demonstration Project

associations between serious psycholog-
ical distress and higher BML,'?~*" which
plays an important role in managing
diabetes. In general, there is a reciprocal
link between depression and weight:
younger individuals who are depressed
gain weight, and older individuals who
are obese are more likely to experience
depression.?* 4

In 1997, the US Congress estab-
lished the Special Diabetes Project for
Indians (SDPI) to address high rates of
diabetes among AI/ANs. Over the
ensuing decades, participant health
status and lifestyle have improved sub-
stantially.”> Our study explores the
associations between serious psycholog-
ical distress and two outcomes — HbAlc
and BMI - found in participants in the
SDPT’s Healthy Heart Project (HHP),
which focuses specifically on reducing
cardiovascular disease risk among Al/
ANs who suffer from diabetes. Program
data were used to test for associations
between serious psychological distress
and HbAlc and BMI and to examine

Our study explores the
associations between serious
psychological distress and two
outcomes — HbAlc and BMI
— found in participants in the
Special Diabetes Project for
Indians Healthy Heart Project
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the effect of changes in level of distress
between baseline and one year on these
outcomes.

METHODS

Setting and Sample

We examined data from the SDPI
HHP, an intensive case-management
program intended to reduce participants’
risk of cardiovascular disease. Partici-
pants were AI/AN, aged =18 years, and
diagnosed with type 2 diabetes. Individ-
uals were excluded if pregnant, receiving
dialysis for end-stage renal disease, un-
dergoing cancer treatment, experiencing
alcohol/substance abuse problems, or
suffering from any other condition that,
according to a provider’s judgment,
would affect participation. Authorized
by local institutional review boards
(IRBs) or the National Indian Health
Service IRB (for sites without local
review boards), participating programs
identified eligible individuals through
electronic medical records or local di-
abetes registries. Some programs also
recruited participants through commu-
nity events (eg, diabetes screenings,
health fairs) and clinic-based activities
(eg, advertisements in local clinics, pro-
vider referrals). The formal evaluation
period, from which these data were
drawn, yielded 3,039 participants from
30 sites across the United States. They
were assessed at enrollment and followed
annually for three years. More details
about SDPI HHP can be found else-
where.?® Our current analyses focus on
data collected between enrollment and
the first annual exam.

Dependent Variables

The outcomes of interest were HbAlc
and BMI, calculated from measured
height and weight. Both were assessed at
enrollment (baseline) and the first annual
exam (one year) and were treated as
continuous measures in all analyses.
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Independent Variables

Serious Psychological Distress
at Baseline

Serious psychological distress was
measured using the Kessler-6, which
was developed for use in the redesigned
U.S. National Health Interview Survey
to discriminate cases of serious mental
illness from non-cases; it has excellent
internal consistency and reliability,”*®
and has performed well among AI/AN
populations.”” The Kessler-6 included
the following questions: During the past
30 days, about how often did you feel:
1) nervous, 2) hopeless, 3) restless or
fidgety, 4) so depressed that nothing
could cheer you up, 5) that everything
was an effort, and 6) worthless? Re-
sponse options ranged from “None of
the time” to “All of the time” and were
coded 1 to 5. Responses to these six
items were averaged to calculate a sum-
mary Kessler-6 score. A higher score
indicated higher distress. This average
score was used as a continuous variable
in all analyses.

Change in Serious Psychological
Distress

We calculated change in serious
psychological distress between baseline
and one year by subtracting baseline
values from one-year values. We then
categorized change in serious psycho-
logical distress into three categories: no
change in distress, decreased distress,
and increased distress. No change in
distress was defined as the interquartile
range (—.333 to .327), decreased dis-
tress corresponded to the lowest quartile
(—3.333 to —.334), and increased
distress corresponded to the highest
quartile (.328 to 3.167).

Sociodemographic Covariates
at Baseline

Age, sex, and educational attainment
were measured at enrollment. Educa-
tional attainment was operationalized as
two categories: less than high school and
high school graduate or beyond.
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Health Covariates at Baseline

Health covariates measured at study
enrollment included comorbid health
conditions, alcohol use, physical activity,
current smoking status, and current use of
depression or anxiety medication. Co-
morbid health conditions were identified
using a self-administered comorbidity
questionnaire.’® These conditions includ-
ed heart disease, high blood pressure, lung
disease, ulcer or stomach disease, kidney
disease, liver disease, anemia or other
blood disease, cancer, depression, osteo-
arthritis or degenerative arthritis, rheuma-
toid arthritis, and back pain. We sub-
sequently converted the comorbidity score
into quartiles to reduce outier effects.
The Alcohol Use Disorders Identification
Test (AUDIT) was employed to assess
alcohol use; itincluded 10 questions about
alcohol use over the past year. Two sample
AUDIT questions are: 1) How often do
you have a drink containing alcohol? and
2) How often during the last year have you
had a feeling of guilt or remorse after
drinking? The total score ranged from 0 to
40; due to a right-skewed distribution, our
analyses included an indicator for scores
= 8.%" Physical activity was measured as
frequency in minutes per week in the
month prior to enrollment. Responses
were categorized into four levels: 1)
0 minutes, 2) 1-89 minutes, 3) 90—
149 minutes, and 4) = 150 minutes.
Smoking status was assessed as either
“current smoker” or “‘never/former smok-
er.” Medication use for depression or
anxiety was indicated for participants who
reported taking medication prescribed
to address any depression or anxiety
disorders.

Analysis

We executed a two-part analysis. In
the first phase, we determined the cross-
sectional relationship between serious
psychological distress and the outcomes
of interest. In the second phase, we
assessed relationships between change in
serious psychological distress and these
same outcomes after one year of
intervention. Baseline variables were
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Table 1.
serious psychological distress quartile

SDPI HHP baseline participant characteristics according to baseline

Distress Quartile®

Characteristic 1 2 3 4
Demographic
Age, mean years (SE) 57.6 (.7) 55.0 (.6) 52.9 (.9) 51.4 (.6)
Female, % 59 68 65 71
High school graduate, % 79 84 80 75
Health
Comorbidity®, mean score
(SE) 3.4 (1 3.8 (.2) 4.2 (.2) 5.6 (.3)
AUDIT, mean score (SE) 1.2 (.2) 1.8 (.2) 2.2 (.3) 2.8 (4)
Physical activity, mean
minutes/week (SE) 112 (11) 110 (10) 118 (11) 121 (15)
Current smoker, % 17 19 21 26
Current depression
medication use, % 13 17 22 41

@ 1st quartile = (1.00-1.17), 2nd = (1.18-1.66), 3rd = (1.67-2.17), 4th = (2.18-5.00).
b Comorbid conditions include heart disease, high blood pressure, lung disease, ulcer or stomach disease, kidney
disease, liver disease, anemia or other blood disease, cancer, depression, arthritis, and back pain.

described using means and standard
errors for continuous variables and
proportions for categorical variables.
We used linear regression to determine
cross-sectional association between base-
line serious psychological distress and
baseline HbAlc. The dependent variable
was baseline HbAlc; independent vari-
ables included baseline serious psycholog-
ical distress and sociodemographic as well
as health covariates. We first fit a separate
unadjusted model for each independent
variable. Our next model included all
independent variables to adjust simulta-
neously for covariates chosen a priori
based on the literature.

We also used linear regression to
assess the association between change in
serious psychological distress between
baseline and one year and HbAlc
measured at one year. This analysis was
performed using a similar procedure to
that described above for the cross-
sectional analysis. The dependent vari-
able was one-year HbAlc; the indepen-
dent variable of interest was change in
serious psychological distress. Change in
distress was included in the model using
dummy variables with no change as the
referent group. Our first models exam-
ined each independent variable separate-

ly, but included a term for baseline
HbAlc, so results were independent of
the baseline outcome value. A final
model was fit that included all indepen-
dent variables to simultaneously adjust
for selected covariates.

The same approach then was used to
examine the associations between seri-
ous psychological distress and BMI. We
followed the same procedures as de-
scribed above for HbAlc, except that
baseline BMI was the dependent vari-
able for the cross-sectional analysis and
one-year BMI served as the dependent
variable for change in serious psycho-
logical distress.

Missing data were handled using
multiple imputation and inverse prob-
ability weighting.’> Multiple imputa-
tion was used to estimate missing
baseline data. Sequential regression
multivariate imputation was used to
generate 20 imputed data sets in
IVEware.*®> Data from the first annual
exam were missing for 948 participants
(31%). We used inverse probability
weighting to reduce potential bias
caused by attrition. Weights were
estimated via logistic regression to
predict probability that each partici-
pant would return for the first annual
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exam. Model predictors were based on
previous SDPI HHP analyses that
examined participant- and site-level
factors associated with one-year reten-

.26
tion.””

The inverse of the predicted
probability of retention was used to
reweight the data to account for
participants who did not participate in
the first annual exam.

All regression models used the sand-
wich variance estimator to account for
correlation among participants at the
same site. Results are presented as re-
gression coefficients with standard errors.
Regression coefficients are interpreted as
the change in the outcome measure
(HbAlc or BMI) for a 1-unit change in
the indicated independent variable.
Analyses were performed using Stata
12.%* The Stata prefix mizprocedure was
used for all analyses to accommodate
multiple imputed data sets; .05 was
considered the threshold for significance.

RESULTS

Baseline Characteristics

Baseline participant characteristics ac-
cording to quartiles of serious psycholog-
ical distress are presented in Table 1.
Mean age of participants tended to
decrease as serious psychological distress
increased; mean age ranged from
57.6 years in the lowest serious psycho-
logical distress quartile to 51.4 years in the
highest distress quartile. The majority of
our sample was female and had completed
high school. The proportion of female
participants increased in higher serious
psychological distress quartiles, while
there was no apparentassociation between
education and distress levels. Mean values
for the comorbidity score (range = 3.4—
5.6), alcohol use scale (range = 1.2-2.8),
and amount of weekly physical activity
(range = 112-121 minutes/week) tended
to increase with each distress quartile.
Similarly, prevalence of current smoking
(range = 17%-26%) and depression
medication use (range = 13%-41%)
increased in higher distress quartiles.
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Table 2. Unadjusted and adjusted

regression coefficients for association between

serious psychological distress and HbA1c (baseline)

Dependent Variable: Hemoglobin A1c at Baseline

Independent Variable
at Baseline

Unadjusted
Coefficient® (SE)

Adjusted
Coefficient® (SE)

Exposure of interest
Serious psychological distress

Covariates
Age
Male sex
High school graduate
Comorbidity score
AUDIT score
Physical activity
Current smoker
Current depression medication use
Body mass index

.192€ (.054) 170° (.046)
—.036% (.002) —.035% (.003)
162 (.096) .165( 89)
—.178 (.116) —.253Y (103)
—.192° (.055) —.083 (.053)
5624 (.1136) .085 (.133)
—.105)( 43) —.134° (.037)
.202° (.094) —.037 (.098)
—.338° (.098) -.350% (.075)
.000 (.006) —.014° (.006)

* Coefficient interpreted as change in hemoglobin Alc for 1-unit change in independent variable;

b p<.05.
€ p<.01.
4 p<.001.

Serious Psychological Distress and
Hemoglobin Alc

The cross-sectional analysis at base-
line between serious psychological dis-

tress and HbAlc showed that,
adjusted for covariates, a Il-unit

un-

increase in baseline serious psychologi-
cal distress was associated with an

Table 3. Unadjusted and adjusted

regression coefficients for association between

change in serious psychological distress and hemoglobin Alc at one year

Dependent Variable: Hemoglobin Alc at One Year

Independent Variable

Unadjusted
Coefficient® (SE)

Adjusted
Coefficient® (SE)

Exposure of interest — change in serious
psychological distress between
baseline and one-year”

No change

Decrease
Increase

Covariates at baseline
Age
Male sex
High school graduate
Comorbidity score
AUDIT score
Physical activity
Current smoker
Current depression medication use
Body mass index
Hemoglobin Alc level

Ref Ref
.027 (.087) .015 (.087)
120 (.105) .094 (.104)
—.008° (.003) —.010° (.004)
—.169 (.083) —.144 (.0 0)
—.015 (.082) —.049 (.087)
—.055 (.031) —.044 (.035)
—.000 (.198) —.045 (.208)
—.025 (.031) —.026 (.035)
—.045 (.104) —.111 (.100)

130 (.072) 136 (.082)
—.004 (.005) —.008 (.006)
5207 (.037) ;5107 (.038)

“ Coefficient interpreted as change in hemoglobin Alc for 1-unit change in independent variable, unadjusted

model adjusts for baseline hemoglobin Alc only.

® No change: 25th-50th percentile, Decrease:
€ P<.05.
4 p<.001.

=25th percentile, Increase: =75th percentile.
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increase of .192% in baseline HbAlc.
Also, among unadjusted covariates, age,
comorbidity score, physical activity, and
current depression medication use were
associated with a decrease in baseline
HbAlc. AUDIT score and being a cur-
rent smoker were associated with an
increase in baseline HbAlc. As shown in
Table 2, the association between serious
psychological distress and HbAlc re-
mained significant after adjustment for
covariates. Increased age, physical activ-
ity, and BMI as well as completion of
high school and current use of de-
pression/anxiety medication were signif-
icantly associated with decreased base-
line HbAlc in the adjusted model.
Table 3 illustrates the linear regres-
sion coefficients for the association
between change in serious psychological
distress (between baseline and one year)
and HbAlc at one year. We found no
relationship between change in serious
psychological distress and HbAlc at one
year. However, a 1-unit increase in age
was associated with a slight decrease in
HbAlc at one year in both models.
Also, as one would anticipate, a 1-unit
increase in baseline HbAlc was associ-
ated with an

HbAlc.

increase in one-year

Serious Psychological Distress
and BMI

The cross-sectional analysis at base-
line between serious psychological dis-
tress and BMI showed that, unadjusted
for covariates, a l-unit increase in
baseline serious psychological distress
635 kg/m®

increase in BMI. Also in the unadjusted

was associated with a

model, age, being male, and physical
activity were associated with a decrease
in baseline BMI. High school graduate
status, comorbidity score, and current
depression medication use were associ-
ated with an increase in baseline BML
As shown in Table 4, after adjustment
for covariates, the magnitude of the
association between serious psychologi-
cal distress and BMI was reduced and
no longer significant. Increased age,
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Table 4. Unadjusted and adjusted regression coefficients for association between
serious psychological distress and BMI at baseline

Independent Variable
at Baseline

Dependent Variable: Body Mass Index at Baseline

Unadjusted
Coefficient® (SE)

Adjusted
Coefficient® (SE)

Exposure of interest
Serious psychological distress

Covariates
Age
Male sex
High school graduate
Comorbidity score
AUDIT score
Physical activity
Current smoker
Current depression medication use
Hemoglobin Alc level

.635° (.208) —.135 (.179)
—.1759(.297) —.230% (.016)
-1.568 (.297) —.894° (.265)
1.8049 (.431) 1.038" (.398)
9249 (.187) 1.4284 (.1189)
—.395 (.494) —1.554° (.481)
—-1.0149 (139) —.9574(.109)
—1.326° (.392) —2.206" (.398)
1.126° (.366) .036 (.299)
—.002 (.095) —.211° (.085)

@ Coefficient interpreted as change in body mass index for 1-unit change in independent variable.

b p< 05.
€ p<.01.
4 p<.001.

AUDIT score, physical activity, and
HbAlc as well as being male and
a current smoker were significantly
associated with decreased baseline BMI

high school and a higher comorbidity
score were significantly associated with
increased baseline BMI.

in the adjusted model. Completion of

Table 5 presents the resules of the
linear regression examining the associa-

Table 5.

Unadjusted and adjusted regression coefficients for association between

change in serious psychological distress and BMI at one year

Independent Variable

Dependent Variable: Body Mass Index at One Year

Unadjusted Adjusted
Coefficient® (SE) Coefficient® (SE)

Exposure of interest — change in serious
psychological distress between base-

line and one year”
No change

Decrease
Increase

Covariates at baseline
Age
Male sex
High school graduate
Comorbidity score
AUDIT score
Physical activity
Current smoker
Current depression medication use
Body mass index
Hemoglobin Alc level

Ref Ref
—.080 (.141) —.161 (.152)
172 ((134) 112 ((137)
—.010 (.007) —.006 (.007)
—.052 (.087) .039 (.100)
—.325 (.164) —.317 (.163)
.004 (.052) .021 (.054)
417 (.232) 256 (.227)
—.000 (.051) .016 (.051)
.266 (.146) 167 ((159)
.180 (.118) 182 (.124)
.964° (.010) .962° (.010)
.125¢ (.029) 112¢(.028)

@ Coefficient interpreted as change in body mass index for 1-unit change in independent variable, unadjusted

model adjusts for baseline BMI only.

P No change: 25th-50th percentile, Decrease: =25th percentile, Increase: =75th percentile.

€ P<.001.
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tion between change in serious psycho-
logical distress (between baseline and
one year) and BMI at one year. We
found no relationship between change
in serious psychological distress and
BMI at one year. Across both the
unadjusted and adjusted models, a 1-
unit increase in either baseline BMI or
baseline HbAlc was associated with
increased BMI at one year.

DISCUSSION

This study contributes to recently
emerging interest in the relationship
between serious psychological distress
and two common indicators of diabetes
treatment outcomes, namely, HbAlc
and BML Our initial unadjusted baseline
associations between serious psychologi-
cal distress and these two outcomes
pointed toward the significance of seri-
ous psychological distress in diabetes
management; however, the statistical
significance of serious psychological dis-
tress was not sustained throughout these
analyses. The cross-sectional baseline
findings supported our initial expecta-
tion that increased levels of serious
psychological distress are associated with
increased levels of both HbAlc and
BMI. However, the relationship of
change in serious psychological distress
between baseline and one year and these
outcomes dropped below statistical sig-
nificance. A longer follow-up was not
possible in this study due to substantial
participant attrition in later years; how-
ever, it may be needed to better examine
this potential association.

We observed a strong relationship
between serious psychological distress
and HbAlc in the cross-sectional base-
line analysis but no relationship at
one year. Upon entering SDPI HHP,
participants who experienced higher
serious psychological distress also were
likely to have higher HbAlc levels. The
strong relationship between increasing
baseline serious psychological distress
and increasing baseline HbAlc among
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The cross-sectional baseline
findings supported our initial
expectation that increased
levels of serious psychological
distress are associated with
increased levels of both HbAIc
and BMI.

enrollees is consistent with previous
observations of an association between
serious psychological distress and blood
glucose levels”'® and between mental
disorders and level of HbAlc.>>¢
However, change in serious psycholog-
ical distress was not significantly associ-
ated with HbAlc and was not statisti-
cally significant at one year. It is possible
that the intensive case-management
process may have mitigated participants’
levels of serious psychological distress at
entry. This could explain our negative
findings of proximal, rather than distal,
serious psychological distress impacts on
HbA1lc. These findings do not support
a temporal relationship between serious
psychological distress and HbAlc, but
do not preclude the possible influence
of serious psychological distress on
diabetes management. Williams et al,?”
for example, found that serious psycho-
logical distress was associated with fewer
foot checks but not with HbAlc checks.
Li et al'® also noted that social position
(ie, low socioeconomic status) weakened
the relationship between serious psy-
chological distress and diabetes treat-
ment outcomes. Unfortunately, our
study was unable to explore these
additional pathways of the possible
impact of serious psychological distress.
Yet, the initial unadjusted findings
suggest that these and other potential
mechanisms for serious psychological
distress may be important to diabetes
management goals.

150

Our cross-sectional analyses revealed
an initial, unadjusted association be-
tween serious psychological distress and
BMI at baseline. Higher serious psy-
chological distress was associated with
a higher BMI, but the magnitude of this
association was attenuated and no
longer significant in the adjusted model.
This observation suggests both the
importance of serious psychological
distress, as well as mediating effects of
the covariates in managing BMI.
Change in serious psychological distress
and one-year BMI were unrelated in our
analyses. A previous five-year observa-
tional study tested the reciprocal re-
lationship between depression and obe-
sity and found that obesity was
associated with increased risk of de-
pression.”> Our study only examined
one year of intervention. Additional
time may be required to reveal an
association between serious psychologi-
cal distress and BML.

Though the baseline results suggest
relationships between serious psycho-
logical distress and HbAlc and BMI,
these relationships were no longer
statistically significant after one year of
participation in the SDPI HHP. The
SDPI HHP substantially increased con-
tact with a health care provider through
intensive case management and diabetes
education. Doing so may have tempered
the relationship between serious psy-
chological distress and HbAlc and
BMI.

Our study has several limitations.
Although it included a large number
of AI/ANs, it is neither tribally nor
nationally representative. Hence, the
findings only are generalizable to SDPI
HHP participants. Nevertheless, given
the rapid diffusion of this initative to
other tribal communities, the results
promise to inform a widening audience.
The individuals who enrolled in the
program may have self-selected in some
unknown manner that affects risk,
severity, and duration of distress and
therefore its association with HbAlc
and BMI. Finally, 31% of participants
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did not return for the one-year assess-
ment. Loss to follow up and uncertain
status one year later may have con-
strained our ability to adequately esti-
mate the associations of interest, despite
having used inverse probability weight-
ing to correct for such bias. Yet this
study drew upon a large number of Al/
ANs with diabetes who represent a di-
verse array of tribes, settings, organiza-
tions, and locales not found elsewhere in
studies of this nature.

CONCLUSION

Our study was one of the first to
examine the role of serious psycholog-
ical distress in diabetes management
among AI/ANs who are diagnosed with
diabetes. Overall, the results are consis-
tent with previous findings of a cross-
sectional relationship between serious
psychological distress and HbAlc and
BMI. The one-year findings did not
bear out our assumptions about the
likely longitudinal relationships among
these. Future lines of inquiry should
consider the possibly mediating effects
of the nature and extent of case
management, which varied among
SDPI HHP participants, as well as
longer periods of observation. We also
recommend broadening the focus be-
yond such outcomes as HbAlc and
BMI, to include quality of life and
related indicators of well-being. Un-
derstanding the roles of these and
related factors in managing diabetes
promises to inform intervention with
AI/ANs specifically and the population
at large who suffer from this chronic,
debilitating disease.

ACKNOWLEDGMENTS

Funding for the Special Diabetes Program for
Indians Healthy Heart Project was provided by
Indian Health Service (HHSI242200400049C,
S.M. Manson). Preparation of this manu-
script was supported by National Institute
of Diabetes, Digestive, and Kidney Diseases
(P30DK092923, S.M. Manson) and Nation-



al Institute on Aging (P30 AG15297, S.M.
Manson). We would like to express gratitude
to the programs and participants involved in
the Special Diabetes Program for Indians
Healthy Heart Project. Finally, we thank the
Robert Wood Johnson Center for Health
Policy at the University of New Mexico for
research support.

REFERENCES

1.

10.

11.

12.

Narayan KM, Gregg EW, Fagot-Campagna A,
Engelgau MM, Vinicor F. Diabetes. Diabetes
Res Clin Pr. 2000;50(Suppl. 2):577-S84.

. Alipour N, Wong ND, Malik S. Diagnosis of

coronary artery disease in persons with diabetes
mellitus. Curr Diabetes Rep. 2012512(3):
286-293.

. Young BA, Maynard C, Boyko E]J. Racial

differences in diabetic nephropathy, cardiovas-
cular disease, and mortality in national
population of veterans. Diabetes Care.

2003;26(8):2392-2399.

. Deshpande AD, Harris-Hayes M, Schootman

M. Epidemiology of diabetes and diabetes-
related complications. Phys Ther. 2008;88(11):
1254-1264.

. American Diabetes Association. Economic

costs of diabetes. Diabetes Care. 2008;31(3):
596-615.

. Centers for Disease Control and Prevention.

National diabetes fact sheet. Atlanta, GA: U.S.
Dept. Health and Human Services, Centers for
Disease Control and Prevention; 2011.

. O’Connell JM, Wilson C, Manson SM, Acton

KJ. Costs of treating American Indian adults
with diabetes. Am | Public Health. 2012;102
(2):301-308.

. Egede LE, Dismuke CE. Serious psychological

distress and diabetes. Curr Psychiat Rep.
2012;14:15-22.

. Hamer M, Stamatakis E, Kivimiki M, Kengne

AP, Batty GD. Psychological distress, glycated
hemoglobin, and mortality in adults with and
without diabetes. Psychosom Med. 2010;72(9):
882-86.

Li C, Ford ES, Zhao G, et al. Association
between diagnosed diabetes and serious psy-
chological distress among U.S. adults.
Int | Public Health. 2009;54(1):43-51.
Polonsky W, Anderson B, Lohrer P, et al.
Assessment of diabetes-related distress. Di-
abetes Care. 1995;18(6):754-760.

Spencer MS, Kieffer EC, Sinco BR, et al.
Diabetes-specific emotional distress among
African Americans and Hispanics with type 2

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

PSYCHOLOGICAL DISTRESS AND DIABETES MANAGEMENT - Huyser et al

diabetes. / Health Care Poor Underserved.
2006;17:88-105.

Zulman D, Rosland A, Choi H, Langa K,
Heisler M. Influence of diabetes psychosocial
attributes and self-management practices on
change in diabetes status. Patient Educ Couns.
2012;87(1):74-80.

Centers for Disease Control and Prevention.
Serious psychological distress among persons
with diabetes. MMWR. 2004;53(46):
1089-1092.

Pratt LA. Serious psychological distressand
mortality. Ann Epidemiol. 2009;19(3):
202-209.

Dunbar JA, Reddy P, Davis-Lameloise N, et
al. Depression. Diabetes Care. 2008;31(12):
2368-2373.

Gary T, Crum R, Cooper-Patrick L. De-
pressive symptoms and metabolic control in
African Americans with type 2 diabetes.
Diabetes Care. 2000;23(1):23-29.

Kogan S, Brody G, Chen Y. Depressive
symptomatology mediates effect of socioeco-
nomic disadvantage on HbA(Ic) among rural
African Americans with type 2 diabetes.
J Psychosom Res. 2009;67(4):289-296.
Geoffroy M, Li L, Power C. Psychological
distress and body mass index. / Epidemiol
Commun H. 2001;65(Suppl. 1):A17-A18.
Pratt LA, Dey AN, Cohen AJ. Characteristics
of adults with serious psychological distress as
measured by K6 scale. Advance Data.
2007;382:1-18.

Zhao G, Ford ES, Li C, Strine TW, Dhingra S,
Berry JT, Mokdad AH. Serious psychological
distress and associations with body mass index.
Int | Public Health. 2009;51(1):S30-S36.
Luppino FS, Wit LMD, Bouvy PF, et al.
Overweight, obesity, and depression. Arch Gen
Psychiar. 2001;67(3):220-229.

Roberts RE, Deleger S, Strawbridge W7J,
Kaplan GA. 2003. Prospective association
between obesity and depression. Int J Obesity.
2003;27:514521.

Needham BL, Epel ES, Adler NE, Kiefe C.
Trajectories of change in obesity and symp-
toms of depression. Am ] Public Health.
2010;100(6):1040-1046.

SDPI overview. National Indian Health
Board. nihb.org/sdpi/sdpi_overview.php Up-
dated 2014. Accessed June 6, 2014.

Manson SM, Jiang L, Zhang L, et al. Special
diabetes program for Indians. Gerontologist.
2011;51(Suppl. 1):521-S32.

Kessler RC, Andrews G, Colpe LJ, et al.

Short screening scales to monitor population

Ethnicity & Disease, Volume 25, Spring 2015

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

prevalences and trends in non-specific psycho-
logical distress. Psychol Med. 2002;32:
959-976.

Kessler RC, Barker PR, Colpe LJ, et al.
Screening for serious mental illness in general
population. Arch Gen Psychiat. 2003;60(2):
184-189.

Mitchell CM, Beals J. Utility of K6 in two
American Indian communities. Psychol Assess-
ment. 2011;23(3):752-761.

Sangha O, Stucki G, Liang MH, Fossel AH,
Katz JN. Self-administered comorbidity ques-
tionnaire. Arthritis Rbheum. 2003;49(3):
156-163.

Babor TF, Higgins-Biddle JC, Saunders JB,
Monteiro MG. AUDIT. World Health Orga-
nization, Dept. Mental Health and Substance
Dependence; 2001.

Seaman SR, White IR, Copas AJ, Li L.
Combining multiple imputation and inverse-
probability weighting. Biometrics. 2012;68:
129-137.

Survey Methodology Program. /VEware. Ann
Arbor, MI: Survey Research Center, Institute
for Social Research, University of Michigan;
2002.

StataCorp. Stata Statistical Software v.12.
College Station, TX: StataCorp LP; 2011.
Calhoun D, Beals J, Carter EA, et al.
Relationship between glycemic control and
depression among American Indians in Strong
Heart Study. J Diabetes Complicar. 2009;24
(4):217-222.

Jiang L, Beals ], Whitesell NR, Roubideaux Y,
Manson SM, AI-SUPERPFP Team. Associa-
tion between diabetes and mental disorders in
two American Indian reservation communi-
ties. Diabetes Care. 2007;30(9):2228-2229.
Williams S, Haskard-Zolnierek K, Banta J, et
al. Serious psychological distress and diabetes
care among California adults. /nt | Psychiat
Med. 2010;40(3):233-245.

AUTHOR CONTRIBUTIONS
Design concept of study: Huyser, Manson,

Nelson, Roubideaux

Acquisition of data: Manson, Roubideaux
Data analysis and interpretation: Huyser,

Manson, Nelson, Noonan

Manuscript drafi: Huyser, Manson, Noonan
Statistical expertise: Huyser, Nelson, Noonan
Acquisition of funding: Manson
Administrative: Manson, Roubideaux
Supervision: Manson, Nelson

151




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles false
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo false
  /PreserveFlatness false
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Remove
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages false
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages false
  /ColorImageDownsampleType /Average
  /ColorImageResolution 300
  /ColorImageDepth 8
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /FlateEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages false
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages false
  /GrayImageDownsampleType /Average
  /GrayImageResolution 300
  /GrayImageDepth 8
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /FlateEncode
  /AutoFilterGrayImages false
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages false
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages false
  /MonoImageDownsampleType /Average
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (U.S. Web Coated \050SWOP\051 v2)
  /PDFXOutputConditionIdentifier (CGATS TR 001)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /CreateJDFFile false
  /Description <<
    /ENU ([Based on 'AP_Press'] Use these settings to create PDF documents with higher image resolution for high quality pre-press printing. The PDF documents can be opened with Acrobat and Reader 5.0 and later. These settings require font embedding.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AllowImageBreaks true
      /AllowTableBreaks true
      /ExpandPage false
      /HonorBaseURL true
      /HonorRolloverEffect false
      /IgnoreHTMLPageBreaks false
      /IncludeHeaderFooter false
      /MarginOffset [
        0
        0
        0
        0
      ]
      /MetadataAuthor ()
      /MetadataKeywords ()
      /MetadataSubject ()
      /MetadataTitle ()
      /MetricPageSize [
        0
        0
      ]
      /MetricUnit /inch
      /MobileCompatible 0
      /Namespace [
        (Adobe)
        (GoLive)
        (8.0)
      ]
      /OpenZoomToHTMLFontSize false
      /PageOrientation /Portrait
      /RemoveBackground false
      /ShrinkContent true
      /TreatColorsAs /MainMonitorColors
      /UseEmbeddedProfiles false
      /UseHTMLTitleAsMetadata true
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /BleedOffset [
        9
        9
        9
        9
      ]
      /ConvertColors /NoConversion
      /DestinationProfileName (U.S. Web Coated \(SWOP\) v2)
      /DestinationProfileSelector /WorkingCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /ClipComplexRegions true
        /ConvertStrokesToOutlines false
        /ConvertTextToOutlines false
        /GradientResolution 300
        /LineArtTextResolution 1200
        /PresetName ([High Resolution])
        /PresetSelector /HighResolution
        /RasterVectorBalance 1
      >>
      /FormElements true
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MarksOffset 6
      /MarksWeight 0.250000
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /UseName
      /PageMarksFile /RomanDefault
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
  /SyntheticBoldness 1.000000
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [630.000 810.000]
>> setpagedevice


