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OBJECTIVE — To assess the prevalence and correlates of undertreatment for mental health
problems among adults with diabetes and serious psychological distress (SPD).

RESEARCH DESIGN AND METHODS — We analyzed data of adults aged =18 years

from the 2007 Behavioral Risk Factor Surveillance System. SPD was assessed with the Kessler-6 scale.

RESULTS — The prevalence of untreated SPD was estimated to be 2.1 * 0.1% (mean = SE),
3.4 = 0.3%, and 2.0 = 0.1% in the total population, diabetic population, and nondiabetic
population, respectively. Among people with SPD, those with diagnosed diabetes had a lower
rate of undertreatment for mental health problems (45.0%) than those without diabetes (54.9%)
(P = 0.002). Nonwhite race/ethnicity, advanced age, lack of health insurance, and currently
being employed were associated with increased likelihood of undertreatment for mental health
problems (P < 0.05).

CONCLUSIONS — People with diagnosed diabetes may be screened for SPD and treated for
specific mental health problems in routine health care.

Diabetes Care 33:1061-1064, 2010

eople with diagnosed diabetes are

about twice as likely as people with-

out the condition to have depres-
sion, anxiety, and serious psychological
distress (SPD) (1-3). According to the
National Comorbidity Survey (4),
~24.3% of people with a serious mental
illness received any treatment during
1990 and 1992, and the rate of treatment
increased to 40.5% during 2002-2003 in
the general population. However, the ex-
tent of undertreatment for mental health
problems among people with diagnosed
diabetes and SPD remains unknown. We
sought to estimate the prevalence and
correlates of undertreatment for mental
health problems among people with diag-

nosed diabetes and SPD using data from
the 2007 Behavioral Risk Factor Surveil-
lance System.

RESEARCH DESIGN AND

METHODS — The Behavioral Risk
Factor Surveillance System data were ob-
tained from an independent household
probability sample drawn from the non-
institutionalized U.S. adult population
(aged =18 years) to assess the prevalence
of key behavioral risk factors and chronic
disease conditions in all U.S. states and
territories annually (5,6). The Kessler-6
(K6) scale, a six-item measure for nonspe-
cific psychological distress (7), correlates
highly with the World Health Organiza-
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tion Comprehensive International Diag-
nostic Interview—Short Form (r = 0.65)
and Disability Assessment Schedule (r =
0.67) for anxiety and mood disorders.
The K6 scale has demonstrated an excel-
lent internal consistency reliability (Cron-
bach’s a = 0.89) (7). People with a total
score of the K6 scale =13 were consid-
ered to have SPD. A participant’s treat-
ment status for mental health problems
was ascertained by a positive answer to
the question, “Are you now taking medi-
cine or receiving treatment from a doctor
or other health professional for any type
of mental health condition or emotional
problem?”

Participants’ diabetes status was de-
termined by self-report. We examined the
following variables as potential correlates:
demographic and socioeconomic charac-
teristics (sex, race/ethnicity, age, educa-
tion, and employment status), health
insurance, diabetes type (type 1, type 2
with use of insulin, and type 2 without
use of insulin), diabetes duration, cardio-
vascular risk factors (obesity, high blood
pressure, high cholesterol, current smok-
ing, and no leisure-time physical activity),
microvascular complications (foot sores
and retinopathy), and macrovascular
complications (myocardial infarction, an-
gina or coronary heart disease, and
stroke).

We estimated the crude prevalences
of undertreatment for mental health
problems and the prevalence ratios (PRs)
and 95% CIs of each correlate using log-
linear models with a robust error variance
estimator (8). We considered results to be
statistically significant if P = 0.05. All of
the analyses were conducted with the use
of SAS (Version 9.1; SAS, Cary, NC) and
SUDAAN software (Release 9.0; RTI In-
ternational, Research Triangle Park, NC)
to account for the complex sampling
design.

RESULTS — Of the total participants
(n = 202,922), we estimated that the
population prevalence of diagnosed dia-
betes (n = 21,766) was 8.3 = 0.1% (per-
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Table 1—Prevalence and prevalence ratios of receiving no treatment for mental health problems among adults aged =20 years with diagnosed
diabetes and SPD in the U.S.: 2007 Behavioral Risk Factor Surveillance System

Prevalence of untreated SPD in adults Prevalence of receiving no treatment for mental health
with diagnosed diabetes problems in adults with both diagnosed diabetes and SPD
Unadjusted Adjusted Unadjusted Adjusted
prevalence prevalence prevalence prevalence
Unadjusted prevalence ratio* ratiot Unadjusted prevalence ratio ratio

n % SE P PR 95% CI PR 95% CI n %  SE P PR 95% CI PR 95% CI

All 21,766 3.4 0.3 1,598 45.0 2.7
Sex
Male 8,547 2.8 0.4 Ref. 1.0 Ref. 1.0 Ref. 508 44.0 4.1 Ref. 1.0 Ref 1.0 Ref.
Female 13,219 39 05 0.08 14 10 20 09 09 10 1,000 457 35 075 1.0 08 13 1.0 08 1.2
Race/ethnicity
Non-Hispanic white 15,386 2.0 0.2 Ref. 1.0 Ref. 1.0 Ref. 976 32.7 25 Ref. 1.0 Ref 1.0 Ref.
Non-Hispanic black 2,571 5.1 1.1 <0.01 26 1.7 41 1.1 1.0 1.1 215 543 6.7 <001 1.7 13 22 14 10 19
Hispanic 2,055 7.7 14 <001 39 26 59 1.1 11 11 262 653 54 <00l 20 1.6 25 16 12 2.0
Other 1475 3.1 1.0 024 1.6 09 30 1.1 10 1.1 128 393 92 049 12 07 20 16 11 24
Age (years)
18-44 1,853 4.0 0.8 Ref. 1.0 Ref. 1.0 Ref. 216 42.1 59 Ref. 1.0 Ref 1.0 Ref.
45-64 9,609 39 05 087 10 06 15 10 09 11 965 406 33 080 1.0 0.7 13 10 0.7 1.3
=65 10,106 2.6 05 0.11 0.6 04 1.1 1.1 10 1.2 411 608 55 002 14 1.0 20 15 1.1 22
Education level
Less than high
school 3,672 92 14 <001 6.1 36 106 10 10 1.1 503 589 47 004 14 1.0 20 1.2 08 1.7
High school 7453 24 03 0.07 16 09 27 10 09 1.1 569 348 3.7 038 08 06 12 09 0.6 1.3
Some college 5,660 24 04 010 16 09 29 10 09 1.1 353 368 50 057 09 06 14 07 05 1.1
College graduate or
higher 4940 15 04 Ref. 1.0 Ref. 1.0 Ref. 168 418 7.1 Ref. 1.0 Ref 1.0 Ref.
Employment
Employed 6,769 1.5 0.3 Ref. 1.0 Ref 1.0 Ref. 229 56.1 63 Ref. 1.0 Ref 1.0 Ref.
Not employed¥ 5841 81 1.0 <0.01 54 33 87 08 08 09 1,045 41.1 35 004 07 06 1.0 0.6 05 038
Retired 9,108 1.7 02 059 1.1 07 19 09 09 10 320 520 45 059 09 07 12 06 05 09
Health insurance
coverage
Yes 19,844 2.6 03 Ref. 1.0 Ref 1.0 Ref. 1,342 393 29 Ref. 1.0 Ref 1.0 Ref.
No 1,882 88 15 <001 33 23 50 1.1 1.0 1.1 255 640 55 <00l 16 13 20 15 12 19
Type of diabetes
Type 1 713 42 19 084 09 03 26 10 09 1.1 74 374 124 084 09 04 20 1.0 06 1.7
Type 2, no use of
insulin 3,358 4.6 1.3 Ref. 1.0 Refl 1.0 Ref. 313 404 7.8 Ref. 1.0 Ref. 1.0 Ref.
Type 2, use of
insulin 11,534 2.7 04 016 0.6 03 1.1 10 1.0 1.1 697 470 41 045 12 08 18 1.2 09 1.5
Duration of diabetes
(years)
<5 5464 3.0 05 Ref 1.0 Ref 1.0 Ref. 391 46.1 5.0 Ref. 1.0 Ref 1.0 Ref.
5-9 3,536 20 06 019 0.7 04 13 10 09 10 212 345 71 018 08 05 12 06 04 08
10-14 2461 3.1 15 097 10 04 28 1.0 09 1.1 164 453 131 096 1.0 05 1.8 0.7 05 1.0
=15 4,106 44 09 020 14 09 24 10 09 1.1 315 467 63 094 10 07 14 10 08 13
Cardiovascular risk
factorsg
=1 4952 14 03 Ref. 1.0 Ref. 1.0 Ref. 171 428 69 Ref. 1.0 Ref 1.0 Ref.
2 6,769 3.7 0.7 <001 26 15 47 10 09 1.1 372 596 54 0.06 08 05 12 14 09 20
3 6,516 3.2 05 <00l 23 13 40 09 09 1.0 521 402 47 076 1.0 05 1.8 1.0 0.7 14
=4 3,529 6.2 0.8 <00l 44 26 74 09 09 09 534 382 39 056 10 07 14 1.1 07 1.6

(continued)
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Table 1—Continued

Li and Associates

Prevalence of untreated SPD in adults
with diagnosed diabetes

Prevalence of receiving no treatment for mental health
problems in adults with both diagnosed diabetes and SPD

Unadjusted Adjusted Unadjusted Adjusted
prevalence prevalence prevalence prevalence
Unadjusted prevalence ratio* ratiof Unadjusted prevalence ratio ratio
n % SE p PR 95% Cl PR 95%Cl n %  SE P PR 95% ClI PR 95% Cl
Microvascular
complications||
0 11,722 2.6 0.4 Ref. 1.0 Ref. 1.0 Ref. 591 49.8 4.9 Ref. 1.0 Ref 1.0 Ref.
1 3,684 38 09 021 15 08 26 1.0 09 1.0 377 346 60 005 07 05 1.0 0.6 05 038
2 674 8.7 20 <00l 34 19 59 10 09 11 144 462 69 068 09 07 13 1.0 08 14
Macrovascular
complicationsq
0 15,677 2.5 0.3 Ref. 1.0 Ref. 1.0 Ref. 923 43.1 32 Ref. 1.0 Ref 1.0 Ref.
1 3,723 63 13 <001 25 1.6 39 1.0 09 1.0 389 513 62 024 12 09 1.6 1.1 09 14
=2 2,360 4.7 0.7 <001 19 13 27 10 09 1.0 284 413 48 075 10 07 13 09 07 1.2

*Unadjusted PR and 95% CI were estimated from univariate analyses. tAdjusted PR and 95% CI were estimated from multiple-variable analyses adjusting for all
variables listed. ¥People who were not employed include those out of work, homemakers, students, and those unable to work. §Cardiovascular risk factors include
obesity, high blood pressure, high cholesterol, current smoking, and no leisure-time physical activity. [Microvascular complications include foot ulcers and
retinopathy. 9Macrovascular complications include myocardial infarction, angina, and stroke. PR, prevalence ratio; Ref., referent.

cent = SE) in U.S adults in 2007. The
population prevalences of total SPD and
untreated SPD were estimated to be 3.9 =
0.l1and2.1 =20.1%,7.6 £04and3.4 =
0.3%, and 3.6 = 0.1 and 2.0 = 0.1% in
the total population, among people with
diabetes, and among people without dia-
betes, respectively. Among people with
SPD (n = 8,235), 53.4 = 1.2% were esti-
mated to receive no treatment for mental
health problems. Among people with
both diagnosed diabetes and SPD (n
1,598), the prevalence of receiving no
treatment for mental health problems was
45.0 * 2.7%, which was lower than the
prevalence among people with SPD but
without diabetes (54.9 = 1.4%) (P =
0.002).

The prevalence and prevalence ratio
of untreated SPD among people with dia-
betes and the prevalence and prevalence
ratio of undertreatment for mental health
problems among people with both diabe-
tes and SPD yielded similar patterns in the
association between the outcome vari-
ables and the correlates (Table 1). Non-
Hispanic blacks, Hispanics, and other
racial/ethnic adults were more likely to
receive no treatment for mental health
problems than non-Hispanic whites (P <
0.01). In addition, people aged =65 years
were more likely to receive no treatment
than people aged 18—44 years (all P <
0.05). Moreover, people without health
insurance coverage had a higher likeli-
hood of receiving no treatment than indi-
viduals having health insurance coverage

(P < 0.01). In contrast, people who were
not currently employed or retired were
less likely to receive no treatment than
people who were currently employed
(P <0.05).

CONCLUSIONS — Our results indi-
cated that among U.S. adults with diag-
nosed diabetes and SPD (~1.4 million),
about 45% (~0.6 million) received no
treatment for any mental health prob-
lems. The prevalence of undertreatment
was more pronounced among non-
Hispanic blacks, Hispanics, people aged
=065 years, and people without health in-
surance coverage. The high prevalence of
undertreatment may largely be due to the
lack of recognition of mental health prob-
lems, as shown in our previous study,
where ~45% of diabetic patients with de-
pression were undiagnosed (9).

The correlates of undertreatment of
mental health problems are not fully un-
derstood. According to the National Co-
morbidity Survey (10), lack of perceived
need, situational barriers, financial barri-
ers, perceived lack of effectiveness, think-
ing the problem would get better by itself,
and wanting to solve the problem on one’s
own are the major reasons for failing to
seek treatment for serious mental illness.
Similarly, our results that people without
health insurance had a higher prevalence
of undertreatment than those having cov-
erage underscores the role of insufficient
health care access in the treatment of
mental health problems. In addition,

the high prevalence of undertreatment
among non-Hispanic blacks and His-
panics with diabetes may suggest racial/
ethnic disparities in medical care
services.

Our results are subject to two limita-
tions. First, because physician-diagnosed
diabetes and treatment for mental health
problems were ascertained by partici-
pants’ self-report, information bias may
be possible. Second, the Behavioral Risk
Factor Surveillance System survey ex-
cludes institutionalized adults and people
with no landline telephones. Thus, our
estimated prevalence of undertreatment
may be underestimated.

In conclusion, our results demon-
strated that a large number of adults with
diagnosed diabetes and SPD received no
treatment for any mental health prob-
lems. People with diagnosed diabetes may
be screened for SPD and treated for spe-
cific mental health problems in routine
health care. Special attention may be
needed in the minority population, el-
derly people, and people without health

insurance.
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