DEPRESSION AND TYPE 2 DIABETES AMONG ALASKA NATIVE PRIMARY CARE PATIENTS

Obijectives: To assess whether type 2 diabetes
mellitus (DM2) and DM2 complications are
associated with presence and severity of
depression among Alaska Native and American
Indian people (AN/Als).

Design: Retrospective, cross-sectional analysis
of medical records.

Setting: Southcentral Foundation Primary Care
Center (SCF-PCC) in Anchorage, Alaska.

Participants: Total of 23,529 AN/AI adults.

Primary Outcome Measures: Patient Health
Questionnaire (PHQ) scores (0-9 negative,
10-14 mild, 15-19 moderate, 20+ severe)
and DSM-IV depression diagnosis.

Results: DM2 prevalence was 6% (n=1,526).
Of those with DM2, 19% (n=292) had one or
more DM2 complications and average HbA1c
was 7.1%. Prevalence of depression diagnosis
was similar between AN/Als with and without
DM2 (P=.124). Among those screened for
depression (1=12,280), there were similar
rates of PHQ severity between those without
and with DM2; respectively 4% (1=452) vs 4%
(n=42) mild, 4% (n=404) vs 3% (n=29)
moderate, and 4% (n1=354) vs 4% (n=38)
severe. In multivariable logistic regression,
DM2 was not associated with PHQ severity
(OR 1.02, 95% Cl 0.81-1.27) or depression
diagnosis (OR 1.27, 95% Cl 1.00-1.62).
Increased odds of depression and higher
depression severity were associated with
female sex, younger age, being unmarried,
substance abuse/dependence, and increased
ambulatory visits. Depression was associated
with  number of other chronic conditions
among AN/Als with DM2 but not with number
of complications.

Conclusions: Presence and severity of depres-
sion among AN/AI primary care patients was
not significantly associated with DM2 nor DM2
complications, despite a slightly higher rate of
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INTRODUCTION

In 2000, it was estimated type 2
diabetes mellitus (DM2) affected 2.8%
of people worldwide and 17.7 million
people in the United States with US
rates expected to surpass 30.3 million by
2030." The burden of DM2 is greater
among Alaska Native/American Indian
people (AN/Als) than non-Hispanic
White people,” with prevalence variabil-
ity across Al tribes and AN regions.
Within Alaska, fivefold prevalence var-
iation exists with a low of 23.9/1,000 in
the south-west to 109.5/1,000 in the
south-east. The prevalence of DM2 is
increasing faster among ANs than the
US population (1.7% in 1985 to 4.8%
in 2006 vs 2.9% to 5.6% nationally).>*
Some complications of DM2 (eg,
cerebrovascular disease) also are dispro-
portionately greater among AN/Als.”

Depression is common, affecting
over 13 million American adults annu-
ally.° One in six people experience a
depressive episode during their life-
time.*” Only 50% who meet diagnostic
criteria are treated, resulting in substan-
tial suffering, disability, and health care
costs.””® Rates are similar among AN/
ALs”"" or higher'? than the US popu-
lation. However, small sample sizes,
limited funds for treatment and re-
search, and racial misclassification limit
generalizability of results specific to AN/
Als.*

Depression is associated with DM2
in two ways. First, depression is associ-
ated with the presence or development
of DM2. Depression is 60%-100%
more common in adults with DM2
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than those without."”™"> Conversely,
depression is associated with 20%-—
40% increased risk of developing
DM2.'¢17 Researchers have not estab-
lished causality and continue to debate
whether the association is due to DM2,
its complications, or the effect of
concomitant physical conditions.'®°

Second, among those with DM2,
depression is associated with increased
morbidity and mortality. Co-morbid
depression is associated with poorer
glycemic control, complications (eg,
retinopathy, neuropathy), increased
health care costs, and functional im-
pairment.’”?" Individuals with DM2
may also be at increased risk of
recurrence of depression.'”™>?*

Few studies have examined the
association between depression and
DM?2 among AN/Als, with conflicting
results. American Indians with DM2
had higher rates of depression than
those without DM2 in the Strong Heart
Study® while no significant differences
were found among members of one
Al tribe.”® A positive correlation be-
tween poor glycemic control and de-
pression has been detected in AN/ALs.>
In addition to being limited in
number, these studies had a predomi-
nance of Als with limited representation
of ANs.

We examined whether DM2 or
DM2 complications were associated
with the presence and for severity of

We examined whether DM?2
or DM?2 complz'mtz'om were
associated with the presence

and severity of depression.




depression. Addressing this aim is
important among AN/Als, where
DM?2 is on the rise in this diverse and
understudied population.

METHODS

This study took place in Anchorage,
Alaska at the Southcentral Foundation
Primary Care Center (SCF-PCC) where
prepaid primary care services are pro-
vided to approximately 45,000 AN/Als.
Care is provided within a patient-
centered medical home model where
AN/Als identify a primary care provider
(PCP) who leads an integrated, multi-
disciplinary primary care team (PCT).
Annual screening for depression with
the Patient Health Questionnaire
(PHQ) by PCTs has occurred since
2001 with quality assurance indicating
roughly 40%-50% current with annual
screening. As part of routine primary
care, there are several reasons some
patients are missed in screening, includ-
ing the presence of competing health
care needs, staff capacity at the time of
visit, patient refusal, migration between
urban and rural Alaska, or sporadic
service utilization. In addition to pri-
mary care, tertiary and specialty care
services, including a DM specialty
clinic, are provided at the Alaska Native
Medical Center, comanaged by SCF
and the Alaska Native Tribal Health
Consortium (ANTHC).

Study Design and Procedures
The Alaska Area Institutional Re-
view Board, SCF, and ANTHC ap-
proved this study and a limited dataset
agreement was signed with SCF and
ANTHC. We conducted retrospective,
cross-sectional analysis of information
from the electronic medical record
(EMR), for AN/AIs who met eligibility
criteria (=one visit to SCF-PCC be-
tween July 1, 2006 and June 30, 2008,
and aged =18 as of July 1, 2006). We
calculated all variables as presence or
count of occurrences over the study
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period, except PHQ scores and hemo-
globin Alc (HbAlc) measurements for
which we queried all values.

Dependent Variables

We queried diagnoses of DM2
(ICD-9 codes 250.x0 or 250.x2) along
with chronic conditions of liver disease,
heart disease, hypertension, pulmonary
disease, renal disease, tobacco abuse,
alcohol abuse/dependence, and drug
abuse/dependence. Other clinical infor-
mation included number of ambulatory
visits, inpatient stays, and antidepressant
medication dispensation. Demographic
information included sex, age, and
marital status.

For AN/Als with DM2, DM2-
specific variables included insulin and
oral DM2 medications; average HbAlc;
and DM2 complications including ne-
phropathy, ophthalmic complications,
neuropathy, gangrene, or hypoglycemia.

Independent Variables

Depression was examined with two
outcomes. First, we assessed PHQ
scores among those who were screened
(~52%). The PHQ assesses the nine
symptoms of DSM-IV major depression
according to presence and severity over
the previous two weeks (0=not at all,
1=several days, 2=more than half the
days, and 3=almost every day).”**
Scores of =10 are considered positive
and are further differentiated by severity
(10-14 mild, 15-19 moderate, 20-27
severe). Some were screened multiple
times, so all analyses were repeated
using minimum, average, and maxi-
mum score as outcome. Results were
not significantly different, thus only
analysis using the maximum score is
presented.

Second, for the entire population,
we examined presence of the following
DSM-1V depression diagnoses: episodic
mood disorder (ICD-9 codes 296.0—
296.9), dysthymic disorder (300.40),
adjustment disorder with depressed
mood (309.00), adjustment disorder
with mixed anxiety and depressed mood
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(309.28), or depressive disorder not
otherwise specified (311.0).

STATISTICS

SAS version 9.2 (Cary, NC) was
used, and P under 5% were considered
significant. We performed univariable
analyses using the chi-square test for
categorical variables and the Kruskal-
Wallis test for continuous variables.
Next, we utilized multivariable ordinal
and binary logistic regression for PHQ
scores and depression diagnosis, respec-
tively. As not all patients received
screening, inverse propensity score
weighting was utilized in multivariable
analysis of PHQ scores to adjust for
characteristics associated with receipt of
screening. Significant interactions were
included. Finally, we utilized multivari-
able logistic regression to investigate asso-
ciations of DM2-specific factors (DM2
complications, DM2 medication dispen-
sation, and average HbAlc) with both
depression outcomes (tables not shown).

RESULTS

Between July 2006 and June 2008,
23,543 unique AN/AI adults had one or
more visit to the SCF-PCC. We excluded
14 (.06%) individuals who were dis-
pensed insulin or oral diabetes medica-
tion, but had no DM2 diagnosis. Over
half (52%) received PHQ screening with
higher screening rates among those who
were female, under age 50, married, with
physical disorder(s) (including DM2),
tobacco abuse diagnosis, increased ambu-
latory visits, and decreased inpatient stays
(data not shown, all P<<.001). Approxi-
mately 6% had DM2 and 5% had
depression diagnosis with no significant
association between DM2 and depression
diagnosis (Table 1). Of those with DM2,
224 (15%) had one DM2 complication
and 68 (4%) had more than one (data not
shown). Approximately 10% of those
with DM2 had no HbAlc measurement
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Table 1. Descriptive statistics for total sample and stratified by depression diagnosis®

Depression Diagnosis®

Total Sample Not Present Present
N=23529 n=22352 (95%) n=1177 (5%)
n % n % n % P>
Type 2 DM
Present 1526 6 1437 6 89 8 124
Absent 22003 94 20915 94 1088 92
Demographic factors
Sex
Male 9230 39 8922 40 308 26 <.001
Female 14299 61 13430 60 869 74
Age©
18-29 years 8073 34 7648 34 425 36 <.001
30-39 years 4718 20 4419 20 299 25
40-49 years 4906 21 4629 21 277 24
=50 years 5832 25 5656 25 176 15
Marital status (319 missing)
Single 13072 56 12379 56 693 28 <.001
Separated/divorced/
widowed 2270 10 2114 10 156 13
Married/domestic
partner 7868 34 7543 34 325 59
Clinical factors
Total number of other chronic conditions
None 16886 72 16093 72 793 67 .002
1 5351 23 5036 23 315 27
=2 1292 5 1223 5 69 6
Antidepressant medication
Absent 19941 85 19414 87 526 45 <.001
Present 3588 15 2937 13 651 55
Tobacco abuse
Absent 17146 73 16435 74 711 60 <.001
Present 6383 27 5917 26 466 40
Alcohol abuse/dependence
Absent 19914 85 19130 86 784 67 <.001
Present 3615 15 3222 14 393 33
Drug abuse/dependence
Absent 21888 93 21014 94 874 74 <.001
Present 1641 7 1338 6 303 26
Inpatient stays
None 19486 83 18573 83 913 78 <.001
At least one 4043 17 3779 17 264 22
Number of ambulatory visits
1 3914 17 3836 17 78 7 <.001
2-5 9402 40 9071 41 331 28
6-10 5303 23 5030 23 273 23
=11 4910 21 4415 20 495 42

#1CD-9 codes 296.0-296.9, 300.40, 309.00, 309.28, or 311.0.

b Approximate chi-square test of proportions P.

€ As of July 1, 2006.

9 Includes hypertension, heart, liver, renal, and pulmonary diseases.
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over the study period and more than one
third (»=517) had an average HbAlc
greater than 7%. There was no significant
difference in HbAc levels for those with
depression diagnosis (2=69, mean=
7.1%, standard deviation (SD)=1.6%
and those without (2»=1288, mean=
7.1%, SD=1.4%, P=.265, data not
shown).

Depression severity according to the
PHQ score did not vary significantly by
presence of DM2 (Table 2). The aver-
age score for AN/Als with DM2 was 2.2
(SD=5.6) compared to 2.4 (SD=5.9)
for AN/AIs without. Score distributions
were heavily skewed with 81% scoring
zero. There were significant univariable
associations with depression severity
across all other factors, excluding num-
ber of other chronic conditions. Among
AN/Als with DM2, severity was not
associated with HbAlc (P=.271) with
means 7.1% (SD=1.4%), 7.0%,
(SD=1.6%), 6.7% (SD=1.2%), and
7.1% (SD=1.9%) for negative, mild,
moderate, and severe depression, respec-
tively (data not shown).

Given missing marital status, 91
(1%) were excluded from multivariable
analysis of PHQ severity (Table 3).
DM2 was not associated with PHQ
severity. Female sex, tobacco, alcohol,
drug abuse/dependence, and increased
ambulatory visits were associated with
higher depression severity. Older and
married people were less likely to score
in higher PHQ categories.

In multivariable analysis restricted to
people with DM2 and including DM2-
specific clinical variables, odds of higher
depression severity increased with num-
ber of other chronic conditions
(n=882, odds ratio (OR)=1.43, 95%
confidence interval (CI)=1.03-1.98),
female sex (OR=2.05, CI=1.21-
3.45), and alcohol abuse/dependence
(OR=2.30, CI=1.21-4.40). DM2-
specific clinical factors were not signif-
icantly associated with PHQ severity
(DM2 complications present OR=.56,
CI=.29-1.10; DM2 medication dis-
pensation OR=.84, CI=.50-1.41; or
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average HbAlc OR=1.04, CI=.88-
1.24) (data not shown).

Given missing values for marital
status, 319 (1%) patients were excluded
from multivariable analysis of depres-
sion diagnosis (Table 4). DM2 was not
associated with depression diagnosis
presence. Odds of depression diagnosis
increased with female sex, age of 30-39,
being unmarried, substance abuse/de-
pendence, and increased ambulatory
visits.

In the DM2-specific model
(n=1356), odds of depression diagnosis
increased with alcohol diagnosis
(OR=2.35, CI=1.21-4.55) and ambu-
latory visits (=11 vs 13 OR=9.08,
CI=1.20-68.74). There were no signif-
icant associations with depression diag-
nosis among the following: number of
chronic conditions (OR=1.06,
CI=.73-1.55), presence of DM2 com-
plications (OR=.73, CI=.36-1.50),
DM?2 medication dispensation (OR=
—.82, CI=.45-1.50), and average
HbAlc (OR=1.06, CI=.87-1.29) (data
not shown).

There were differences between AN/
Als with and without DM2. Signifi-
cantly more AN/Als with DM2 were
screened with the PHQ (66% vs 51%,
with DM2 versus without, respectively;
P<.001). Among AN/Als without
DM?2, more females than males received
PHQ screening (53% vs 48%, respec-
tively, P<.001); while among those
with DM2 there was not a significant
difference (65% vs 67%, respectively,
P=.327). Additionally, AN/Als with
DM2 were more likely to have an
anti-depressant dispensed compared to
AN/Als without (26% vs 15%,
P<.001) (data not shown).

In our study with AN/AL;,
DM?2 was not significantly
associated with depression

diagnosis nor PHQ severity.
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DISCUSSION

In our study with AN/Als, DM2
was not significantly associated with
depression diagnosis nor PHQ severity.
It should be noted that while prevalence
of depression diagnosis was similar
between people with and without
DM?2, when adjusted for other demo-
graphic and clinical factors, there was
borderline significance (P=.055) indi-
cating a trend towards increased depres-
sion diagnosis among people with
DM2. However, there were no associ-
ations between depression presence or
severity and DM2 complications, DM2
medications, or HbAlc levels. Depres-
sion was associated with sex, age, marital
status, substance abuse/dependence, and
ambulatory visits. Among AN/Als with
DM2, depression was associated with a
number of other chronic conditions.

Our findings contradict other stud-
ies where odds of depression in people
with DM2 are twice that of those
without.'>'> However, people with
DM2 often differ from those without
on other clinical variables associated
with an increased risk of depression
(eg, sex, age, marital status).ls’25 In
other words, associations between de-
pression and DM2 may be attributable
to factors other than DM2 itself. Other
investigators also found little evidence
that DM2 increased the risk of depres-
sion after accounting for co-morbid
chronic diseases and DM2 complica-
tions.'®2° In the Al literature, Sahota
did not find an association between
DM2 and PHQ depression in one
tribe.’

Our results also contradict a more
robust finding of increasing number of
complications and poorer glycemic
control in the face of co-occurring
DM2 and depression. For instance,
Als in the Strong Heart Study who
experienced severe depression were as-
sociated with HbA1c levels almost a full
point higher compared to those experi-
encing mild, moderate, or no depres-

. 2
sion. 3
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Table 2. Descriptive statistics by depression severity (n=12,280)

PHQ Depression Score Category®

None Mild Moderate Severe
n % n % n % n % PP
Overall 10,783 88 494 4 513 4 490 4 n/a
Type 2 DM
Present 891 89 42 4 29 3 38 4 .200
Absent 9892 88 452 4 484 4 452 4
Depression diagnosis
Present 503 61 81 10 109 13 136 16 <.001
Absent 10280 90 413 4 404 4 354 3
Demographic factors
Sex
Male 4144 91 137 3 138 3 119 3 <.001
Female 6639 86 357 5 375 5 371 5
Age®
18-29 years 3574 87 172 4 190 5 185 4 <.001
30-39 years 2218 86 116 5 123 5 112 4
40-49 years 2345 88 114 4 115 4 102 4
=50 years 2646 91 92 3 85 3 91 3
Marital status (91 missing)
Single 5827 87 303 5 302 4 290 4 <.001
Separated/divorced/widowed 982 86 47 4 54 5 64 6
Married/domestic partner 3892 90 143 3 154 4 131 3
Clinical factors
Total number of other chronic conditions®
None 6927 88 325 4 336 4 329 4 613
1 3070 88 141 4 137 4 130 4
=2 786 89 28 3 40 5 31 4
Antidepressant medication
Absent 9009 93 276 3 257 3 188 2 <.001
Present 1774 70 218 9 256 10 302 12
Tobacco abuse
Absent 7762 89 316 4 305 4 291 3 <.001
Present 3021 84 178 5 208 6 199 6
Alcohol abuse/dependence
Absent 9181 89 372 4 365 4 342 3 <.001
Present 1602 79 122 6 148 7 148 7
Drug abuse/dependence
Absent 10078 89 421 4 435 4 383 3 <.001
Present 705 73 73 8 78 8 107 11
Inpatient stays
None 8974 88 399 4 401 4 395 4 .007
At least one 1809 86 95 5 112 5 95 5
Ambulatory visits
1 841 93 28 3 16 2 17 2 <.001
2-5 3799 91 137 3 136 3 115 3
6-10 2992 88 139 4 147 4 124 4
=11 3151 83 190 5 214 6 234 6

¢ Patient Health Questionnaire (PHQ) scores (0-9 negative, 10-14 mild, 15-19 moderate, =20 severe).
b Approximate chi-square test of proportions P.

€ As of July 1, 2006.

9 Includes hypertension, heart, liver, renal, and pulmonary diseases.
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Table 3. Weighted® multivariable ordinal logistic regression® on PHQ depression severity category® (n=12,189)

Estimate Standard Error Wald X* P Odds Ratio Confidence Interval
Diabetic status (ref. no type 2 DM) .048 128 .708 1.05 .82-1.35
Demographic factors
Sex (ref. male) 519 .068 <.001 1.68 1.47-1.92
Aged (ref. 18-29 years) <.001
30-39 years .043 .078 1.09¢ .90-1.33
40-49 years —.012 .068 .89°¢ .72-1.09
=50 years —.330 .067 .83¢ .66-1.05
Marital status (ref. single) <.001
Married/domestic partner —.238 .054 97° .77-1.23
Separated/divorced/widowed .228 .074 2.10' 1.22-3.59
Other clinical factors
Number of other chronic conditions® —.079 .057 165 .92 .83-1.03
Tobacco abuse 425 .076 <.001 1.53" 1.32-1.78
Alcohol abuse/dependence 769 .099 <.001 2.16' 1.78-2.62
Drug abuse/dependence 1.022 123 <.001 2.78 2.18-3.54
Number of inpatient stays —.018 041 .662 .98 .91-1.06
Number of ambulatory visits (ref.1) <.001
2-5 —.156 .049 1.25 1.02-1.53
6-10 .106 .053 1.62 1.31-2.01
=11 427 .054 2.24 1.80-2.78
Interactions
Tobacco x alcohol abuse/dependence —-.301 146 .039
Tobacco x drug abuse/dependence —.629 .180 <.001
Marital status x age .018
Married/domestic partner x 30-39 161 .095
Married/domestic partner x 40-49 .069 .087
Married/domestic partner x =50 —.201 .088
Separated/divorced/widow x 30-39 —.262 139
Separated/divorced/widow x 40-49 —.014 116
Separated/divorced/widow x =50 .002 100

¢ Using inverse propensity score weights. The propensity score is the estimated probability of being screened given all variables.

b Assumption of proportional odds not rejected (P=.131).

© Per score on the Patient Health Questionnaire (0-9 negative, 10-14 mild, 15-19 moderate, =20 severe).

4 As of July 1, 2006.

¢ Marital status of single. Odds ratios for status of married/domestic partner are .94 (.70-1.26), .81 (.60-1.09), and .45 (.32-.63) for 30-39, 40-49, and =50 years,
respectively, vs 18-29 years. Similarly, odds ratios for status of separated/divorced/widowed are .45 (.22-.92), .55 (.29-1.03), and .41 (.23-.73).

"' At age 18-29 years. Odds ratio for 30-39 years are .83 (.64-1.08) and .87 (.53—1.43) for marital of married/domestic partner and separated/divorced/widowed, respectively,
vs single. Similarly, odds ratios for 40-49 years are .88 (.67-1.16) and 1.30 (.88-1.91), and odds ratios for =50 years are .52 (.38-.72) and 1.02 (.75-1.39).

5 Includes hypertension, liver, heart, pulmonary, or renal disease.

" No alcohol and no drug abuse/dependence. Odds ratio with alcohol abuse/dependence 1.13 (.87-1.47), drug abuse/dependence .82 (.57-1.16), and both alcohol and
drug .60 (.43-.84).

"No tobacco abuse. Odds ratio with tobacco abuse 1.60 (1.29-1.98).

) No tobacco abuse. Odds ratio with tobacco abuse 1.48 (1.14-1.93).

There are several possible reasons for
our lack of association. First, our
population may vary significantly from
others. For instance, the prevalence of
DM2 amongst AN/Als included was
quite low (6%) compared to other
studies (eg, 24% in Strong Hear®).
Roughly 40% of women and more than
50% of men also scored positive for
depression on the CES-D in the Strong
Heart study™ compared to 12% scoring
positive on the PHQ in our study. Our

study also included primary care patients
rather than a community-based sample,
and the patient-centered medical home
model theoretically could have led to
carlier detection and intervention for
DM?2 and depression. In fact, a signifi-
cantly higher proportion of AN/Als with
DM2 were prescribed antidepressants
than AN/AIs without. While the reasons
for this are unknown, it is possible that
there is a propensity for PCPs or pa-
tients to consider antidepressants in the

Ethnicity & Disease, Volume 23, Winter 2013

presence of DM2. As indicated earlier,
few AN/AI studies exist and most studies
have a predominance of Als with limited
representation of ANs.

Thus, biological and psychosocial
contributors to DM2 and/or depres-
sion may vary from other populations
studied. Cross-cultural validity of de-
pression screeners amongst AN/Als may
vary due to cultural beliefs about mental
illness, labeling of emotions, and lan-
guage differences.””*® The PHQ has
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Table 4. Multivariable Logistic Regression on Depression Diagnosis® (n=23,210)

Estimate Standard Error Wald X* P Odds Ratio Confidence Interval
Diabetic status (ref. no type 2 DM) .239 125 .055 1.27 1.00-1.62
Demographic factors
Sex (ref. male) 512 .072 <.001 1.67 1.45-1.92
Ageb (ref. 18-29 years) <.001
30-39 years 322 .056 1.09 .93-1.29
40-49 years .089 .056 .87 .73-1.03
=50 years —.645 .071 42 .34-51
Marital status (ref. single) <.001
Married/domestic partner —.200 .051 .94 .81-1.09
Separated/divorced/widowed .338 .066 1.61 1.31-1.97
Other clinical factors
Number of other chronic conditions® .044 .056 427 1.05 .94-1.17
Tobacco abuse 184 .068 .007 1.20 1.05-1.37
Alcohol abuse/dependence .855 .085 <.001 2.35¢ 1.99-2.78
Drug abuse/dependence 1.656 129 <.001 5.86° 3.13-10.98
Number of inpatient stays —.010 .052 .853 99° .89-1.10
Number of ambulatory visits (ref. 1) <.001
2-5 —.270 .063 1.478 1.12-1.95
6-10 153 .065 2.258 1.69-3.00
=11 776 .061 4.208 3.17-5.56
Interactions
Alcohol x drug abuse/dependence —.570 157 <.001
Inpatient stays x drug abuse/dependence —.298 .093 .001
Ambulatory visits x drug abuse/dependence .025
2-5 visits .301 138
6-10 visits —.239 152
=11 visits —.175 127

#1CD-9 codes 296.0-296.9, 300.40, 309.00, 309.28, or 311.0.

b As of July 1, 2006.

€ Includes hypertension, liver, heart, pulmonary, or renal disease.

9 No drug abuse/dependence. Odds ratio with drug abuse/dependence is 1.33 (1.03-1.73).

€ No alcohol abuse/dependence, no inpatient stays, and one ambulatory visit. With no alcohol abuse/dependence and no inpatient stays, the odds ratios are 7.08 (5.19—
9.65), 4.12 (2.87-5.93), and 4.40 (3.33-5.81) for 2-5, 6-10, and =11 ambulatory visits, respectively. Similarly, with alcohol abuse/dependence and no inpatient stays, odds
ratios are 3.32 (1.75-6.31), 4.01 (2.88-5.58), 2.33 (1.62-3.37), and 2.49 (1.84-3.36) for one, 2-5, 6-10, and =11 ambulatory visits, respectively. Odds ratios decrease with

increased inpatient stays.

No drug abuse/dependence. With drug abuse/dependence, odds ratio is .74 (.63~.86).
8 No drug abuse/dependence. With drug abuse/dependence, odds ratios are 1.78 (.97-3.25), 1.58 (.85-2.96), and 3.15 (1.75-5.68) for 2-5, 610, and =11 ambulatory

visits, respectively.

been used in other AN/AI studies® and
validated in one Al study.9 The associ-
ation of higher PHQ scores with female
sex, single status, substance abuse/
dependence, service use, and other
chronic conditions in our study is
consistent with other depression-related
studies.*'>?°? However, a compre-
hensive assessment of PHQ reliability,
validity, and performance in AN/Als
has not been completed.

Other limitations of our cross-
sectional study deserve mention. Tim-
ing related to depression diagnosis,
purpose of dispensation, and patient
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adherence for antidepressants is un-
known. For example, antidepressants
are sometimes dispensed to treat health
issues other than depression such as
anxiety, pain, sleep disorders, or tobacco
cessation. Socioeconomic information
(eg, income, education) was not avail-
able; some variables related to health
status like blood pressure, Body Mass
Index, lipid levels, and urine micro
albumin were not included; and the
reliability and consistency of ICD-9
coding in the EMR is unknown.
Specifically, sensitivity of depression
diagnosis is unknown, and there has
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been observed PCP variability in de-
pression screening and diagnosis in a
previous SCF-PCC study.” However,
we utilized both indicators of depression
available in the EMR, PHQ score and
depression diagnosis, to maximize iden-
tification of individuals experiencing
depression. Finally, given unobserved
variables, inverse propensity score
weighting may not fully account for
individuals who are not screened and
thus not included in the analysis of
PHQ depression severity. All patients
were included in analysis of depression
diagnosis.



Despite these limitations, our effort
is the first large-scale investigation of its
kind involving a predominantly AN
sample and two depression outcomes.
In our study, the presence of DM2 was
not significantly associated with depres-
sion diagnosis or severity. Amongst AN/
Als with DM2, depression was not
associated with DM2 complications,
DM2 medication, or HbAlc levels.
However, depression was associated
with other chronic conditions including
substance abuse and dependence and
remains an important area for PCPs to
assess and treat. Depression is a serious
condition®® and routine depression
screening in primary care has been
recommended since 2002, given its
negative impact on health.””> Future
large scale studies are necessary to
definitively determine the association
between depression and DM2 among
AN/Als.
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