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Risk of Negative Health Outcomes and High Costs for
People With Diabetes and Unmet Psychological Needs in
the United States
Aryana Sepassi,1 Mark Bounthavong,1,2 Renu F. Singh,1,3 Mark Heyman,4 Kristin Beizai,5,6 and
Jonathan H. Watanabe7
1Skaggs School of Pharmacy and Pharmaceutical Sciences, University of California San Diego, La Jolla, CA; 2VA Health Economics Resource Center,
Menlo Park, CA; 3University of California San Diego Health System, University of California, La Jolla, CA; 4Center for Diabetes & Mental Health, San
Diego, CA; 5Department of Psychiatry, University of California San Diego, La Jolla, CA; 6VA San Diego Healthcare System, San Diego, CA; 7Department
of Clinical Pharmacy Practice, University of California, Irvine, School of Pharmacy & Pharmaceutical Sciences, Irvine, CA

Measuring the population-level relationship between compromised mental health and diabetes care remains an impor-
tant goal for clinicians and health care decision-makers. We evaluated the impact of self-reported unmet psychological
need on health care resource utilization and total health care expenditure in people with type 2 diabetes. Patients who
reported unmet psychological needs were more likely than those who did not to incur a higher annual medical expendi-
ture, have greater resource utilization, and have a higher risk of all-cause mortality.

The total attributable cost of diabetes to the United States
health care system in 2017 was $237 billion, a 26% increase
since 2012 (1). People with diabetes incur an average medi-
cal expenditure of $16,750 per year, of which � $9,600 is
attributable to diabetes (1). This financial burden parallels
the growing prevalence of undiagnosed and diagnosed
diabetes, increasing from 9.5% of the U.S. population in
the period from 1999 to 2002 to 12.0% in 2018 (2).

Diabetes management is frequently complicated by the
presence of comorbidities, which further increases costs.
A 2017 report from the American Diabetes Association
(ADA) estimated that 43% of the total expenditure for dia-
betes was from comorbid conditions and indirect costs (1).
Approximately 97% of people with type 2 diabetes have at
least one comorbid condition, and nearly 89% have at
least two (3). People with diabetes are twice as likely to
suffer from comorbid serious psychological distress than
those who do not have diabetes (4). For example, the prev-
alence of coexisting diabetes and depression has been
found to be relatively high, with major depressive disor-
der occurring in �11% of individuals with diabetes. This
rate is greater than the estimated prevalence of general
depression in the U.S. adult population, which is 8.1%
(5,6).

Previous research has described the relationship between
co-occurring mental health conditions in people with
type 2 diabetes and poor health outcomes (7). For exam-
ple, comorbid depressive symptoms may increase the risk
of mortality in people with type 2 diabetes (8). This rela-
tionship between diabetes and depressive symptoms may
be partially explained by the stress of constantly monitor-
ing and managing glucose, diet, exercise, and treatments.
These self-management burdens contribute to patients
feeling overwhelmed by concerns about hypoglycemia, dia-
betic ketoacidosis, and other potential acute or long-term com-
plications of uncontrolled diabetes (9). Such symptoms are
commonly referred to collectively as “diabetes distress,” an
emotional state involving feelings such as stress, guilt, or
denial that arises from the self-management demands of living
with diabetes (9). Although patients who experience diabetes
distress are not diagnosed with major depressive disorder,
they do exhibit depressive symptoms that negatively affect dia-
betes self-management and mortality similar to comorbid clin-
ical depression (9).

The incremental cost of co-occurring depression with diabe-
tes has been estimated to range from $2,872 to $5,170 per
person per year, depending on the clinical severity of the
depression (10). With �32.6 million Americans with type 2
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diabetes in 2018, an estimated $93.6 billion is spent in the
United States related to co-occurring depression with diabe-
tes (11,12). The presence of clinical depression and other
mental health comorbidities in people with diabetes is
therefore associated with the creation of significant eco-
nomic burden (10).

The majority of published work studying comorbid men-
tal health disorders and diabetes focuses on explicitly dia-
gnosed, single mental disorders or one singular aspect of
health care expenditure, such as medication cost (13).
However, there are limited data on the impact of unmet
psychological needs on health outcomes and total cost of
care for people with type 2 diabetes. The objective of this
study was to measure the impact of self-reported unmet
psychological needs (UPNs) on subsequent resource utili-
zation and total yearly medical expenditure in adults with
self-reported type 2 diabetes in the United States.

Research Design and Methods

Data Source and Sample

This study used data from the longitudinal 2016–2017 Medical
Expenditure Panel Survey (MEPS) to estimate the impact of
nonspecific psychological needs among adults with type 2
diabetes (aged$18 years). MEPS is a nationally representative
survey of the U.S. civilian, noninstitutionalized population
that collects medical expenditure and utilization data and is
maintained by the federal Agency for Healthcare Research
and Quality of the Department of Health and Human Serv-
ices (14). Three components constitute MEPS: household,
medical provider, and insurance. The household component
collects self-reported survey data on demographic characteris-
tics, health conditions/diagnoses, health status, use of medical
care services, charges and payments, access to care, satisfac-
tion with care, health insurance coverage, income, and
employment (15). To validate self-reported medical and finan-
cial data, the medical provider component requests these
same data from hospitals, physicians, home health providers,
and pharmacies (15). Complex survey design methods are
used to yield weighted estimates, incorporating clustering,
stratification, and multistage and disproportional sampling,
with oversampling of minorities to allow research to produce
nationally representative estimates (15).

Cohorts of subjects in MEPS are collectively referred to as
“panels,” and data are gathered from subjects at five points
throughout a 2-year period referred to as “rounds.”We ana-
lyzed the Panel 21 cohort with longitudinal data from Janu-
ary 2016 to December 2017. MEPS does not contain medical
condition diagnosis information for type 1 diabetes, thereby
restricting this analysis to type 2 diabetes. The longitudinal

nature of the data used in this study allowed for more accu-
rate estimation of the impact of the relationship between
self-reported mental distress and outcomes reported. The
UPNs, demographic factors, and covariates were all mea-
sured in 2016, with outcomes measured in 2017. Sampling
weights provided by MEPS were applied to derive all
national estimates.

Measures

Self-Reported UPNs
The exposure variable for this analysis was self-reported
UPNs. Self-reported UPNs are symptoms of depression,
diabetes distress, or other mental health disease that are
not indicative of a diagnosis. Two screening test results
were used to derive this information: the Kessler-6 (K6)
Index and the Patient Health Questionnaire 2 (PHQ-2).
Both were administered to MEPS subjects during Round
2 in 2016.

The K6 Index assesses an individual’s mood during the past
30 days. The PHQ-2 asks about an individual’s depressed
mood during the past 2 weeks. The K6 Index has been previ-
ously validated as a measure for screening moderate or severe
nonspecific psychological distress, focusing on nonspecific
distress from depression or anxiety and related functional
impairment. It uses score thresholds of 5 and 13 to indi-
cate moderate and severe PD, respectively (16,17). Using a
cut point of 5, the K6 Index has a sensitivity of 76% and a
specificity of 75% in identifying moderate or severe PD
(16,17). The PHQ-2 is a two-item questionnaire that meets
the criteria for general screening of depression (18). A
PHQ-2 score $3 is indicative of major depression, with
sensitivity and specificity of 83 and 92%, respectively (18).

To capture all potential cases of moderate and severe UPNs,
we defined the presence of UPNs as a score $5 on the K6
Index or $3 on the PHQ-2. Both tests were evaluated in this
study to increase overall sensitivity, in accordance with pre-
vious published research on UPNs.

Type 2 Diabetes
MEPS subjects with self-reported type 2 diabetes were
identified using the 2016 Medical Conditions File (19). All
prevalent medical conditions reported were identified accord-
ing to the International Classification of Diseases, 10th Revision,
Clinical Modification (ICD-10-CM), codes with three-digit
diagnosis categories, rather than fully specified ICD-10-CM
codes, to preserve confidentiality (19). ICD-10-CM code E11
was used to identify subjects reporting type 2 diabetes at any
time during 2016. All self-reported diagnoses in MEPS are
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further validated for accuracy through the MEPS medical pro-
vider component (19).

Primary Outcome: Total Medical Expenditure
The primary outcome was total direct medical expendi-
ture from 1 January to 31 December 2017 (15). A threshold
of $7,000 was used to define high total medical expendi-
ture. This cut point was based on the 75th percentile of
total medical costs in the entire MEPS cohort and is simi-
lar to prior estimates of the total cost of care for people
with diabetes and comorbid depression (20). Included in
the primary outcome were out-of-pocket expenditures and
payments from private insurance plans, Medicaid, Medicare,
or other sources (15). Total direct medical expenditure was
defined as the total of expenditures for office-based health
care provider visits, hospital outpatient visits, inpatient hos-
pital stays (including zero-night stays), emergency depart-
ment (ED) visits, prescription medication costs, home health
care costs, and other medical expenditures (15).

Secondary Outcomes: Resource Utilization, Complications of
Diabetes, and All-Cause Mortality
Two categories of health care resource utilization were iden-
tified: ED visits and inpatient hospital stays (including zero-
night stays). Both were evaluated, as each represented a
source of unmet need for subjects who experienced inade-
quate health care or undertreatment (21). Both inpatient and
ED utilization were defined as having had one or more visit
of each type, respectively, during 2017. An additional analysis
was performed inclusive of the two visit categories (with
“high” total resource utilization defined as one or more ED
or inpatient visit).

Potential long-term complications of diabetes were mea-
sured based on a series of questions administered to
subjects with diabetes (the Diabetes Care Survey). Res-
pondents were asked “Has your diabetes caused problems
with your kidneys?” and “Has your diabetes caused prob-
lems with your eyes that needed to be treated by an
ophthalmologist?” Respondents who answered “yes” to
either question were defined as experiencing a complica-
tion of diabetes.

All-cause mortality was defined as any MEPS subject in
our study population who was alive in 2016 but died at
any time in 2017. Specific causes and dates of death are
not reported by MEPS for confidentiality reasons.

Covariates
Comorbidities were included as dichotomous variables based
on whether subjects indicated ever having a diagnosis of the
following: hypertension, chronic heart disease, angina, chronic

bronchitis, stroke, emphysema, asthma, and arthritis. Age was
categorized as 18–64 or $65 years. Sex was coded as male or
female. Income level was stratified based on respondents’ per-
centage of the federal poverty level: poor/negative (income less
than or equal to the poverty line), near poor (income over the
poverty line through 125%), low income (income over 125%
through 200%), middle income (income over 200% through
400%), and high income (income over 400%). Insurance type
was coded as any private insurance, public insurance only
(Medicare, Medicaid, or Department of Veterans Affairs), or
uninsured. Geographical region was categorized based on cen-
sus region: Northeast, Mideast, South, or West. Race was
coded as White, Black, Indian/Alaskan, Asian, or multiple,
and a separate variable coded for Hispanic/non-Hispanic eth-
nicity. Obesity was calculated based on subjects’ reported BMI
in mid-2016. Subjects with a BMI$30 kg/m2 were categorized
as obese. Presence of a usual health care provider was cap-
tured as a yes/no response in mid-2016. Insurance status in
2016 was defined as unstable if the subject reported at least 1
month without insurance coverage. Subjects were categorized
as employed if they reported current employment or that they
would return to employment throughout 2016. Education was
stratified into categories as no school/kindergarten only, ele-
mentary–middle school, high school, and college or more. To
account for subjects with diabetes reporting UPNs who
already received treatment, psychiatric resource utilization
was captured as the presence of at least one of the following:
an outpatient visit or an office-based visit in 2016 to a psychiat-
ric practice, psychologist, or social worker; report of at least
one psychotropic medication in 2016 (Supplementary
Table S1).

Statistical Analysis

To account for influential differences in baseline characteris-
tics between the two study groups, propensity score matching
(PSM) was used. This matching approach is used to reduce
measurement bias attributable to influential characteristics
when estimating causal treatment effects in observational
studies (22). Nonexposed subjects (those with no UPNs) were
matched to exposed subjects (those with UPNs) on a set of
factors associated with the study exposure and study outcome
(22). After matching, the effect of UPNs was estimated by
comparing outcomes between the groups. Propensity scores
were derived accounting for all covariates identified to be
associated with both the intervention of UPNs and outcome
(total annual medical cost). These covariates included age,
sex, race, Hispanic ethnicity, marital status, income, insurance
coverage type, comorbidities, geographical region, obesity,
presence of a usual care provider, insurance stability, educa-
tion, employment, outpatient psychiatric resource utilization,
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and the survey weighting variable. To ensure correct MEPS
survey weights for matched groups, methods developed by
DuGoff et al. (23) were used that account for covariates that
may have been indirectly captured in the weighting variables.
The nearest-neighbor method was applied using a caliper of
0.1 and a matching ratio of 1:1 between cases and controls, as
the case group was large enough such that a 1:1 match could
be performed (24). Histograms and covariate-balanced plots
pre- and post-matching were assessed comparing the distri-
bution of propensity scores between cases and controls to
ensure that proper matching occurred. We used a conser-
vative standardized mean difference upper limit of 0.1 as
an acceptable threshold indicator for well-balanced covari-
ates between groups after matching, as cited previously
(Supplementary Figure S1) (25). Matching was performed
using the R MatchIt package in RStudio (R v. 4.0.2, R Foun-
dation, Vienna, Austria), and covariate balance was
assessed using the cobalt package (26,27).

Demographic variables were analyzed between the unmatched
and propensity score–matched groups with and without UPNs
to assess differences in baseline variables. Continuous variables
were expressed as mean ± SD or median (interquartile range
[IQR]), whereas categorical variables were presented as abso-
lute numbers and percentages. Comparisons between the two
groups were used to assess differences in baseline characteris-
tics between the study groups, using x2 analysis or Fisher exact
tests to evaluate categorical variables; alternatively, continuous
variables were analyzed using Student t tests and Wilcoxon
rank sum tests for normally and nonnormally distributed data,
respectively. All statistical analyses were performed with a pre-
specified two-tailed a level of 0.05. All estimates were derived
using survey weights, strata, and variances included in the
MEPS dataset using the R Survey package to calculate national
estimates (28).

To estimate the direct effect of UPNs on outcomes, we used
a Poisson regression model with robust SE variances on the
propensity score–matched cohort with multivariable adjust-
ments (29). Results from the Poisson regression were pre-
sented as risk ratios (RRs) with corresponding 95% CIs.
Robust error variances were used to account for overesti-
mated RRs derived when Poisson regression is normally
applied to binomial data.We analyzed unadjusted, adjusted,
and propensity score–matched RRs to compare the expo-
sure groups, with adjusted and propensity score–matched
data as our primary results. For all adjusted RRs, we included
age, sex, race, Hispanic ethnicity, marital status, income, insur-
ance coverage type, comorbidities, geographical region, obe-
sity, presence of a usual care provider, insurance stability,
education, employment, and psychiatric resource utilization

as covariates. Robust covariance matrix SEs and 95% CIs for
all RRs were estimated using the R Sandwich package (30).

Results

Baseline Demographics and PSM

A total of 1,228 unweighted MEPS subjects met inclusion cri-
teria for this study, corresponding to a survey weighted esti-
mate of 24,108,987 subjects before matching. Of those
reporting type 2 diabetes, 2,521,261 reported a high K6 Index
score, and 6,862,621 reported a high PHQ-2 score. Approxi-
mately half of subjects reporting type 2 diabetes were <65
years of age (6,891,293 [51.7%]), female (12,359,798 [51.0%]),
White (18,344,767 [76.1%]), privately insured (13,953,627
[57.9%]), and obese (12,749,454 [52.9%]). An average of two
medical comorbidities were estimated per subject. Most sub-
jects reported having a usual care provider (22,302,902
[92.5%]) and stable insurance coverage during 2016 (20,918,023
[86.8%]). Most subjects reported being unemployed during the
exposure period (14,762,929 [61.2%]). Almost half of all subjects
10,854,050 (45.0%) reported some form of psychiatric resource
utilization in 2016.

Before matching, subjects with type 2 diabetes who reported
UPNs were more likely to be <65 years of age (63.1 vs. 53.2%,
P = 0.01), female (59.5 vs. 45.7%, P <0.05), married (52.7 vs.
40.8%, P <0.05), poor (23.3 vs. 11.7%, P <0.05), and publicly
insured (52.5 vs. 29.2%, P <0.01) than those not reporting
UPNs. Those reporting UPNs were also more likely to have a
higher average number of comorbid conditions (mean 2.4 vs.
1.8, P <0.05) and less likely to have a college degree or higher
education level (42.1 vs. 53.0%, P = 0.02). Subjects who
reported UPNs were also more likely to have used at least one
psychiatric resource during the exposure year (64.4 vs. 36.1%,
P <0.05). The groups did not significantly differ in type of
insurance coverage or stability, presence of a usual care pro-
vider, presence of obesity, race/ethnicity, or geographical region.

Overall, 12,166,636 weighted subjects reporting type 2 diabe-
tes remained after PSM. Of these, 51.7% reported UPNs
(Table 1). Covariates included in the matching procedure
were well balanced between subjects with type 2 diabetes
with and without reported UPN, with absolute standardized
mean differences per variable between the two groups all
<10% (Supplementary Figure S1). No statistically significant
differences remained at baseline after the PSM (Table 1).

Primary Outcome: Total Medical Expenditure

In the 1-year follow-up period (2017), a significantly larger percent-
age of those reporting UPNs incurred a total annual medical
expenditure $$7,000 (61.8 vs. 47.1%, P <0.05). Adjusting
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for confounders, subjects who reported type 2 diabetes and
UPNs were more likely to incur a high annual health care
expenditure (RR 1.20, 95% CI 1.17–1.22) (Figure 1). The median
total medical expenditure in 2017 for subjects with type 2 dia-
betes overall was $8,438.38 (SE $752.55). Subjects who reported
UPNs had a significantly higher median total medical expen-
diture ($10,763.07 vs. $6,638.89, P <0.05). Outcomes for sub-
jects with type 2 diabetes with and without UPNs are
summarized in Table 2.

Secondary Outcomes: Resource Utilization, Complications
of Diabetes, and All-Cause Mortality

Of the respondents with diabetes reporting UPNs, 35.2%
reported visiting the ED at least once during 2017,

compared with 19.7% of the group without UPNs (P <0.05).
Respondents with UPNs had a 73% greater risk of an ED
visit over 1 year compared with respondents without UPNs
when adjusted for confounders (RR 1.73, 95% CI 1.52–1.86).
Similarly, a statistically significant larger percentage of sub-
jects reporting UPNs had at least one inpatient stay during
2017 compared with those not reporting UPN (28.9 vs. 11.7%).
These subjects were 2.45 times more likely to experience an
inpatient stay compared with those not reporting UPNs after
adjusting for potential confounders (95% CI 2.18–2.77).

More subjects with UPNs reported having at least one
end-organ complication of diabetes compared with those
not reporting UPNs (26.7 vs. 16.7%, P <0.05). Respondents
with UPNs had a 58% greater risk of reporting these

TABLE 1 Baseline Characteristics of Weighted Subjects With and Without Reported UPNs After PSM

After PSM, n (%)

P
With UPNs

(N = 6,287,136)
Without UPNs

(N = 5,879,500)

Age <65 years 3,803,822 (60.5) 3,236,663 (55.0) 0.621
Female 3,587,615 (57.1) 3,303,678 (56.2) 0.860

Married 3,067,597 (48.8) 2,912,944 (49.5) 0.885

Income category
Poor
Near poor
Low income
Middle income
High income

1,252,774 (19.9)
525,174 (8.4)

1,506,732 (24.0)
1,482,290 (23.6)
1,520,167 (24.2)

1,376,507 (23.4)
407,512 (6.9)

1,070,884 (18.2)
1,286,506 (21.9)
1,738,093 (30.0)

0.428

Insurance coverage
Any private
Any public
Uninsured

2,812,531 (44.7)
3,148,206 (50.1)
326,399 (5.2)

2,981,227 (50.7)
2,551,079 (43.4)
347,195 (5.9)

0.385

Geographical region
Northeast
Mideast
South
West

1,331,335 (21.2)
1,292,350 (20.6)
2,284,321 (36.3)
1,379,130 (21.9)

989,166 (16.8)
1,211,588 (20.6)
2,368,224 (40.3)
1,310,523 (22.3)

0.730

Race
White
Black
Indian/Alaskan
Asian
Multiple/other

4,882,203 (77.7)
830,791 (13.2)
52,246 (0.8)
389,792 (6.2)
132,105 (2.1)

4,224,796 (71.9)
1,018,695 (17.3)
90,189 (1.5)
409,036 (7.0)
136,786 (2.3)

0.671

Hispanic ethnicity 889,911 (14.2) 825,394 (14.0) 0.970

Obesity 3,690,385 (58.7) 3,453,779 (58.7) 0.993

Usual care provider, yes 5,917,598 (94.1) 5,574,683 (94.8) 0.763

Stable insurance coverage 5,413,808 (86.1) 5,131,064 (87.3) 0.754

Employed 1,609,849 (25.6) 1,804,508 (30.7) 0.319
Comorbidities 2.1 (0.1) 2.1 (0.1) 0.425

Education
None/kindergarten
Elementary–middle school
High school
College or more

31,542 (0.5)
501,147 (8.0)

2,982,053 (47.4)
2,772,395 (44.1)

54,239 (0.9)
406,840 (6.9)

2,722,305 (46.3)
2,696,117 (45.9)

0.871
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complications overall compared with respondents with-
out UPNs (RR 1.58, 95% CI 1.38–1.84).

Among respondents with UPNs, 3.9% died of any cause
in the following year compared with 0.5% of respond-
ents without UPNs. All-cause mortality was 3.63 times
higher for those with UPNs than for those without after
adjusting for potential confounders (95% CI 3.32–3.97).
Table 3 displays the resulting risk ratios with SEs for all
outcomes using unadjusted and unmatched, covariate-
adjusted and unmatched, and propensity-score matched and
adjusted analyses.

Discussion

In this study, we found that almost half of adults with
type 2 diabetes reported UPNs.These subjects were signif-
icantly more likely to utilize more health care resources,
incur a higher annual medical expenditure, report diabe-
tes-related complications, and die of any cause compared
with those without UPNs.

Our findings align with the hypothesis that UPNs exacer-
bate negative outcomes and resource utilization in people
with diabetes. These findings emphasize the importance
of literature to date citing co-occurring psychiatric disorders

FIGURE 1 Primary and secondary outcomes: matched and adjusted RRs with 95% CIs.

TABLE 2 Weighted, Propensity Score–Matched, and Multivariable-Adjusted Association Between UPNs and Health
Expenditure, Resource Utilization, and Mortality Rate

Outcome With UPNs, n (%) Without UPNs, n (%) Adjusted RR (95% CI)

High total annual medical expenditure* 3,881,933 (61.8) 2,767,107 (47.1) 1.20 (1.17–1.22)
ED utilization† 2,210,426 (35.2) 1,159,555 (19.7) 1.73 (1.52– 1.86)
Inpatient stays‡ 1,818,160 (28.9) 686,703 (11.7) 2.45 (2.18– 2.77)

Total emergent resource utilization§ 2,554,958 (40.6) 1,382,968 (23.5) 1.67 (1.45–1.80)

Reported diabetes complicationsjj 1,678,195 (26.7) 980,492 (16.7) 1.58 (1.38–1.84)

All-cause mortality 247,412 (3.9) 27,878 (0.5) 7.77 (2.66–22.4)

*Cut-off of $$7,000 was used. †Defined as one or more ED visits within the calendar year. ‡Defined as one or more inpatient hospital stays,
including zero-night stays. §Defined as one or more ED visits or inpatient hospital stays within the calendar year. jjDefined as self-reported renal
complications, ocular complications, or both resulting from diabetes.
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in people with diabetes as being associated with impaired
quality of life, increased costs of care, poor adherence, and
increased resource utilization (31). What we have added
herein is the potential impact of UPNs on diabetes, com-
pared with literature to date studying the impact of diag-
nosed psychiatric disorders. Our results suggest that early
identification of UPNs may provide a timely window of
opportunity for improved and appropriate diagnosis of men-
tal health disorders for people with type 2 diabetes, with the
potential to prevent downstream negative consequences.

The mechanisms propagating the effects of UPNs and diag-
nosed psychiatric disorders on negative outcomes in people
with diabetes have been investigated previously (31). In some
cases, both diabetes and the mental health disorder are pre-
sent with no overlap. In others, each disease may present as
a risk factor for development of the other (31). Although how
comorbid psychiatric disorders lead to negative outcomes in
people with diabetes has not been fully elucidated, literature
to date has hypothesized a few potential mechanisms (32).
Symptoms of diabetic manifestations such as hypoglycemia
may overlap with common symptoms of psychological dis-
orders such as anxiety, making it difficult for people with
diabetes to distinguish and immediately treat hypoglycemia,
thereby leading to poor outcomes (32). Diabetes, a disease
state for which self-care is of paramount importance to posi-
tive outcomes, would be negatively affected by overwhelming
symptoms of anxiety, fear, and depression, potentially leading
to symptoms of UPNs.

Earlier detection of psychiatric symptoms through regular
screening and monitoring of UPNs in people with diabe-
tes may play a role in mitigating the impact the results of
this study suggest. For example, the ADA supports regular
screening of people with diabetes for diabetes distress,
particularly for those with uncontrolled glycemia and those
with newly diagnosed diabetes (33). Although the ADA rec-
ommends following closely for symptoms related to diabetes
distress, it may prove beneficial to expand these recommen-
dations to accommodate psychiatric symptoms outside of
the diagnosis of diabetes distress, including those of depres-
sion or anxiety that may be unrelated to a patient’s diabetes.
Although several screening materials exist related to diabe-
tes and psychological symptoms (e.g., the Problem Areas in
Diabetes Scale and the Diabetes Distress Scale), our results
suggest that inclusion of other general psychological disease
scales such as the K6 Index and the PHQ-2 scales used in
this study may provide further insight (34,35).

At a policy level, there exist several areas of decision-mak-
ing wherein the results of this study may play a role in
informing future care for people with diabetes, particu-
larly with regard to cost-effective initiatives. The use of
the screening tools mentioned above by primary care pro-
viders early in the course of diabetes may enable providers
to pinpoint potential psychiatric problems early in treat-
ment, potentially preventing the negative outcomes identi-
fied in this study. Diabetes self-management education and
support (DSMES) services provided by certified diabetes

TABLE 3 Unadjusted, Multivariable-Adjusted, and Multivariable-Adjusted Propensity Score–Matched Results for
Primary and Secondary Outcomes

Outcome RR (95% CI) Robust SE Estimate

High total annual medical expenditure
Unadjusted (unmatched)
Covariate-adjusted (unmatched)
Propensity score–matched (adjusted)

1.40 (1.38–1.42)
1.22 (1.19–1.21)
1.20 (1.17–1.22)

0.020
0.076
0.050

ED utilization
Unadjusted (unmatched)
Covariate-adjusted (unmatched)
Propensity score–matched (adjusted)

1.86 (1.80–1.95)
1.53 (1.42–1.63)
1.73 (1.52–1.86)

0.150
0.035
0.037

Inpatient stays
Unadjusted (unmatched)
Covariate-adjusted (unmatched)
Propensity score–matched (adjusted)

2.32 (2.27–2.56)
2.00 (1.92–2.20)
2.45 (2.18–2.77)

0.180
0.039
0.061

Diabetes complications
Unadjusted (unmatched)
Covariate-adjusted (unmatched)
Propensity score–matched (adjusted)

1.70 (1.29–1.76)
1.47 (1.12–1.49)
1.58 (1.38–1.84)

0.044
0.047
0.120

All-cause mortality
Unadjusted (unmatched)
Covariate-adjusted (unmatched)
Propensity score–matched (adjusted)

3.82 (2.89–4.22)
3.84 (2.18–5.00)
3.63 (3.32–3.97)

0.062
0.210
0.057
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care and education specialists have proven effective in
reducing A1C and addressing psychosocial barriers, yet are
still widely underutilized among both publicly and privately
insurances individuals (36–40). Mandating integration of
psychosocial services into diabetes care through DSMES for
reimbursement or accreditation purposes may prove to be
beneficial, as similar mandates have for cancer care (41). A
more recently studied avenue of impact may also fall under
collaborative care models supported by the Affordable Care
Act. These models improve coordination between mental
health providers and primary care providers, with rapid and
direct support and a population-based approach (42).

Limitations

There are limitations inherent to this study. First, although
subjects in MEPS reported UPNs experienced within the pre-
vious 30 days, we cannot confirm whether these experiences
were incident or prevalent cases. Hence, the group with
UPNs may include both those with longstanding UPNs or
diagnosed mental health conditions and those subjects
experiencing recent onset of UPNs. Both K6 and PHQ-2
scales used to define UPNs utilized self-reporting methods
and were therefore subject to biases inherent to survey meth-
ods. The limited number of events for the outcome of death
prior to survey weighting likely contributed to the relatively
wide CI for all-cause mortality. Although we included all pre-
specified confounders postulated to be influential, as in all
regression-based estimates, unmeasured confounders may
have affected study findings. Although we used PSM proce-
dures to ensure that exposed and nonexposed groups were as
similar as possible for valid estimation, consistent with all
regression-based observational data models, unmeasured
confounding from potential influential factors missing from
the database was possible. Although we measured worsened
risk of negative outcomes for patients with UPNs, the limited
1 year of follow-up time available in MEPS data to track study
exposure and outcomes meant that determination of a causal
relationship between UPNs and poor outcomes was not pos-
sible. Finally, although the use of the K6 Index and PHQ-2
scales is often represented in literature as a proxy for nonspe-
cific UPNs, we emphasize that the PHQ-2 scale exclusively
screens for major depression and may have skewed our study
population distribution and respective results.

Conclusion

People with type 2 diabetes who reported UPNs had higher
risks of catastrophic health outcomes and a higher total
annual medical expenditure than those without UPNs. This

finding underscores the need for focused development of
interventions across models of care that may be beneficial to
the outcomes of people with diabetes experiencing UPNs.
Increased research and development in this area is war-
ranted with the goal of potentially mitigating our findings.
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