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Effects of Mental Health on the Costs of Care
for Chronic Illnesses
Robert M. Kaplan, Ph.D., Jill R. Glassman, Ph.D., Arnold Milstein, M.D., M.P.H.

Objective: The study examined whether comorbid low mental health functioning inﬂates the cost of treating a chronic
disease.
Methods: Data were from the 2015 Medical Expenditure
Panel Survey (N=33,893). Costs were estimated from medical records and self-reported health care use. The mental
component summary (MCS) score of the 12-item Short
Form (SF-12) was used as a measure of mental health status.
A general linear model estimated costs with ﬁxed effects
for chronic disease (present or absent) and mental health
functioning (lowest, middle, and highest MCS score tertiles
indicating low, middle, and high levels of mental health
functioning, respectively). The SF-12 physical component
summary score was a covariate. Eight conditions (arthritis,
chronic obstructive pulmonary disease [COPD], high cholesterol, cancer, diabetes, stroke, coronary heart disease,
and asthma) were analyzed separately.

When a mental health condition, such as depression, is
combined with a chronic medical diagnosis, the costs of
medical care can be substantially inﬂated (1). It has been
suggested that the added costs of treating a chronic illness, such as diabetes mellitus, in combination with a
lower mental health score, are signiﬁcantly higher than
the costs of treating each condition independently. The costmultiplier estimates range from about 1.5 to 4.5 (2–6),
suggesting that the costs of treating the combination of
conditions are 150% to 450% higher than the expected
costs of treating each condition separately. However, other
analyses have indicated that the costs of treating the two
conditions follow an additive model—that is, the overall
costs equal the sum of the costs of treating each condition.
For example, using aggregation of Medicaid claims from
across states, Kronick and colleagues (7) found that the cost
of treating the combination of depression and diabetes was
approximately equal to the sum of the costs of treating each
condition separately.
The literature on the effects of comorbid mental illness
on cost is difﬁcult to interpret because studies apply different deﬁnitions of mental health conditions and use different
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Results: For each analysis, presence or absence of the chronic
condition had a strong impact on cost. Lower mental health
functioning also had a signiﬁcant impact on cost. However, the
interaction between mental health functioning and chronic
disease diagnoses was statistically signiﬁcant for only three
conditions and accounted for only a small variation in cost.
Sensitivity analyses using MCS score as a continuous variable,
using a log10 transformation of the cost variable, and focusing
only on persons with scores on the extreme low end did not
signiﬁcantly alter the conclusions.
Conclusions: Contrary to expectation, the combination of
poor mental functioning and chronic disease diagnosis
did not have a strong synergistic effect on cost. Mental and
general medical conditions appear to have independent
effects on health care costs.
Psychiatric Services 2019; 70:1013–1019; doi: 10.1176/appi.ps.201900098

outcome measures. Although a few studies have had large
samples, most have been limited to observations of only a

HIGHLIGHTS

• It is widely assumed that low mental functioning comorbid
with a chronic disease acts synergistically to amplify the
costs of care.

• Belief in the synergistic effect of health mental functioning on health care costs is often used to justify embedding mental health care providers in clinics where
chronic diseases are treated.

• Using data from the 2015 Medical Expenditure Panel
Survey, costs of care for persons who reported mental
health problems and chronic disease diagnoses were
estimated separately and in combination.

• Across eight chronic conditions (arthritis, chronic obstructive pulmonary disease, high cholesterol, cancer,
diabetes, stroke, coronary heart disease, and asthma), no
strong evidence was found that poor mental health
functioning ampliﬁed the cost of chronic disease care.
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few hundred individuals. Furthermore, most studies have
focused on convenience samples, and few have been generalizable to the larger population that receives health care.
Studies using claims data have confounded diagnosis with
care access and care seeking. Population-based surveys
avoid these biases.
Understanding the costs of comorbid mental illness is
important for payers and for the organization of health
care delivery. Conﬁdence in the synergistic effect of
comorbid mental illness on health care costs is signiﬁcant,
because it fuels the trend of embedding mental health
services in primary health care (8). If costs are additive,
future costs can be estimated by simply adding together
the costs of treating various diagnoses. On the other hand,
if costs are multiplicative, the cost consequences of untreated comorbid mental illness might be higher than the
sum costs of providing mental health plus physical health
care.
Using data from the Medical Expenditure Panel Survey
(MEPS), a large-scale survey of individuals representative of
the U.S. population, medical providers, and employers, we
examined the effects on total health care expenditures of
treating eight chronic general medical conditions among
persons who had or did not have comorbid mental health
problems. Mental health status was estimated from the
mental component summary (MCS) score of the 12-item
Short Form Health Survey (SF-12) (9). Most previous studies
have assessed mental health status on the basis of a formal
diagnosis in the medical record. However, diagnosis is not
the most reliable estimate of mental well-being. Some patients avoid discussing mental health conditions with their
providers, and some providers are reluctant to enter a diagnosis of a mental health condition in the patient’s record.
Use of the mental health measure provided by the MCS
score has the advantage of assessing mental health status
independent of provider judgment. Another advantage of the
MEPS data is that the MCS score is a continuous variable.
Many previous studies have considered only patients with
serious mental illness.
METHODS
Data Source
We used data from the 2015 MEPS, which included 13,800
households. The sample included multiple persons per
household and involved 33,893 persons. The sample is
designed to be representative of the U.S. civilian noninstitutionalized population. A new panel is drawn every
year and is followed for 2 years. Information is collected on
health care utilization, health care expenditures, health insurance coverage, sources of payment, access to health care,
health care quality, and health care experiences. Most of the
analyses reported here were based on 21,370 adults who
were age 26 or older at the time of the 2015 interview and for
whom complete data on mental health and health care expenditures were available.
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MEPS has three components: a household component
that is based on a subsample from the National Health Interview Survey; a medical provider component that surveys
the health care providers who care for the respondents; and
an employer component that surveys employers to collect
information on offers, enrollment, and the cost of employersponsored insurance coverage. This study used the household component for most measures; the medical provider
component was used to verify and impute measures of
health care expenditures and sources of payment (10). Details of the MEPS methodology have been summarized by
Cohen and Cohen (11). Because MEPS is a curated public
access data set with all cases stripped of personal identiﬁers,
the study qualiﬁed as exempt from review by a human
subjects committee.
Primary Outcome
The primary outcome in the analysis was total cost of
medical care, based on the medical provider component of
the survey. MEPS estimates expenditures based on payments, rather than on charges. These estimates are derived
from different components, including payments to providers and out-of-pocket payments. Expenditures by private insurance, Medicaid, Medicare, and other payers are
included.
Health Variables
We measured the presence of chronic illness by using MEPS
questions that ask respondents whether they had been diagnosed by a physician or nurse after the age of 17 as having
one of a list of priority medical conditions. Thus, for each
chronic condition, respondents were coded as having or not
having the condition after age 17. The conditions included
arthritis; chronic obstructive pulmonary disease (COPD), in
particular emphysema; high cholesterol; cancer; diabetes;
asthma; coronary heart disease; and stroke.
To measure mental health status, we used the Medical
Outcomes Study (MOS) SF-12 (9). The MOS 36-item Short
Form Health Survey (SF-36) and its shorter form, the SF-12,
are the most widely applied measures of patient health status
in the world, with more than 32,000 citations in PubMed.
The SF-12 assesses eight health concepts: physical functioning, role-physical, bodily pain, general health perceptions, vitality, social functioning, role-emotional, and mental
health (12). Factor analysis studies have demonstrated that
these eight concepts map onto two dimensions: a physical
component summary (PCS) and the MCS. Several studies
have shown that the SF-12 summary scores are very highly
correlated with scores on the SF-36 (9). For example, validity studies have demonstrated that the SF-12 achieves an
R2 of 0.911 and 0.918 in predicting PCS and MCS scores,
respectively, from the SF-36. A summary of 14 independent
validity tests demonstrated that using physical health criteria achieved validity coefﬁcients ranging from 0.43 to 0.93
(median=0.67). PCS and MCS scores are reported as T scores
with a mean of 50 and a standard deviation of 10.
Psychiatric Services 70:11, November 2019
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TABLE 1. Effects of chronic condition, mental health functioning, and their interaction on total health care costs among respondents
to the 2015 Medical Expenditure Panel Surveya
Diagnosis of
condition (N)
Condition
Coronary heart disease
Diabetes
Asthma
Arthritis
Chronic obstructive
pulmonary disease
High cholesterol
Cancer
Stroke

Mental health
functioning
effectb

Interaction
effectb

With adjustment for
for PCS scoreb,c

Yes

No

Condition
effectb

1,105
2,389
2,061
5,522
405

20,240
18,889
19,216
15,754
20,943

222.52***
108.53***
14.72***
89.75***
11.73***

15.50***
28.41***
13.21***
27.94***
9.57***

1.35
5.49**
.73
2.43
3.40*

1,497.19***
1,527.20***
1,835.00***
1,173.02***
1,785.64***

6,460
1,924
883

14,813
19,351
20,465

81.31***
210.63***
183.36***

35.90***
41.59***
8.89***

.75
11.68***
.64

1,524.01***
1,600.49***
1,533.91***

a

Analysis-of-variance estimates. The condition effect reﬂects differences in cost between respondents who did or did not report the diagnosis (highly
signiﬁcant for each condition). The effect of mental health functioning reﬂects the comparison of costs between tertiles of the mental health component
score from the 12-item Short Form Health Survey (SF-12). The interaction effect reﬂects estimates of the independence of the effects of condition and
mental health functioning on cost.
b
F ratio.
c
This column shows the large effect of the physical component summary (PCS) score on cost.
*p,.05, **p,.01, ***p,.001.

The validity of the MCS score has been shown in many
different studies. Salyers and colleagues (13) observed a systematic linear relationship between the MCS score and the
number of hospitalizations in the past year. No such relationship was observed for PCS scores. The SF-12 MCS
score is most highly correlated with measures of depression.
For example, it has been shown to be signiﬁcantly associated
with the Center for Epidemiologic Studies Depression
Scale (CES-D), which has been validated in a variety of studies
(14). Using a cross-section survey in six European countries,
Vilagut and colleagues (15) demonstrated that the MCS
score had 86% sensitivity and 88% speciﬁcity to detect 30-day
depressive disorders when using an MCS cutoff score of 45.6.
On the basis of this evidence we assume that MCS is a reasonable proxy for depression. Other studies have conﬁrmed the
reliability and validity of the SF-12 score within the MEPS
survey (9).
Recode of MCS
The MCS score was divided into tertiles to form three equalsized groups according to MCS score: highest, middle, and
the lowest scores. Respondents with the lowest score were
considered to be the most depressed. We divided the MCS
into three categories because, for diagnoses of mental health
conditions, the relationship between score and outcome is
not continuous. It is assumed that much of the variability
within the normal range is not of great interest. We focused on the top third of the distribution because the literature suggested that this is where the important variability
would be. A meta-analysis by Anderson and colleagues (16)
suggested that as many as 30% of people with diabetes experience depression. In addition to considering tertiles of
the MCS, we also performed sensitivity analysis using MCS
as a continuous variable. Furthermore, we compared respondents at the extreme of the distribution (the 6% with the
lowest scores) with those in the center of the score distribution.
Psychiatric Services 70:11, November 2019

Education–Socioeconomic Status
To estimate socioeconomic status (SES), we used educational
attainment as a proxy. Among a wide range of variables that
constitute SES, educational attainment has the strongest association with health outcomes and life expectancy (17). We
applied a MEPS recode that classiﬁes individuals as follows:
less than a high school education, high school completion,
some college, and college graduate or higher.
Analysis
The analysis used general linear models with total costs as
the dependent variable and disease (yes or no) and MCS
score (low, middle, or high) as independent variables. The
analysis-of-variance model applied in this study is mathematically equivalent to multiple regression, with group
membership coded by using dummy or binary variables (18).
It would be expected that persons with a greater degree of
physical disability would spend more on health care services. Therefore, the PCS score of the SF-12 was used as a
covariate. Each of the eight chronic general medical conditions was analyzed separately. Missing data in MEPS are
minimal, and we used casewise deletion when key analysis
variables were missing. Because the cost outcome was positively skewed, we applied a log10 transformation to this
outcome in the sensitivity analysis.
RESULTS
The numbers of persons with each of the eight general
medical conditions are shown in Table 1, which also summarizes the analysis-of-variance results for each diagnosis.
The table estimates the effect of depression on cost, the effect of diagnosis of a chronic disease on cost, and the interaction between diagnosis and depression. The inﬂuence
of statistically controlling for PCS is also shown. The results,
including estimated costs, are also summarized in Figure 1.
ps.psychiatryonline.org 1015
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statistically signiﬁcant. However, in each of these cases, the
Arthritis
COPD
effect sizes tended to be
Diagnosis
25,000
Diagnosis
15,000
No diagnosis
small. Eta2 (h2) is an apNo diagnosis
20,000
10,000
proximate index of the pro15,000
10,000
portion of total variance in
5,000
5,000
cost attributable to each ef0
0
fect in the model. The interaction effect of h2 was
High cholesterol
Cancer
20,000
Diagnosis
Diagnosis
0.1% in cancer, 0.06% in diNo diagnosis
No diagnosis
15,000
15,000
abetes, and 0.004% in COPD.
10,000
10,000
In contrast, averaged across
5,000
5,000
the eight general medical
0
0
conditions, the h2 for the
PCS score was 7%. Visual
Diabetes
Asthma
inspection of Figure 1 sug24,000
20,000
Diagnosis
Diagnosis
12,000
gests that the effect of a
No diagnosis
No diagnosis
15,000
10,000
mental health condition on
8,000
10,000
6,000
cost was similar in magni4,000
5,000
2,000
tude for those who did or did
0
0
not have each of the eight
diagnoses.
CHD
Stroke
Psychiatric diagnoses are
25,000
Diagnosis
Diagnosis
20,000
No diagnosis
No diagnosis
20,000
more
likely to occur in groups
15,000
15,000
with
lower SES, and some
10,000
10,000
chronic
conditions, such as
5,000
5,000
diabetes,
are also more likely
0
0
Low
Middle
High
Low
Middle
High
to occur in these groups. To
address this issue, we apMCS score
MCS score
a
plied additional statistical
COPD, chronic obstructive pulmonary disease; CHD, coronary heart disease. Analyses for each general
medical condition adjusted for the 12-item Short Form physical health component score. Expenditure values
adjustment for SES. Educaare in 2015 US dollars. Parallel lines suggest that the effects of the chronic disease diagnosis on cost were
tion had a strong effect on
independent of MCS score, with lower scores indicating worse mental health functioning. Nonparallel lines
health outcome for all eight
indicate that the relationship between chronic condition and MCS score on cost was multiplicative (synergistic). Separation between lines represents the effect of the chronic disease diagnosis on cost. The slope of
general medical conditions.
the lines deﬁnes the effect of mental health functioning (low, middle, and high MCS score) on health care
Across the eight conditions,
costs.
adjustment for education
had slight effects on the
As the data in Figure 1 suggest, the presence of a chronic
mental health 3 condition interaction. However, adjustdisease diagnosis had a very strong effect on health care
ment for education changed the statistical signiﬁcance only
expenditure. The main effects for mental health status and
in relation to asthma (F value changed from 2.43 to 3.54;
the presence of each of the eight general medical conditions
p value changed from 0.08 to 0.03). For cancer, adjustment
were highly signiﬁcant. In addition, the effect of the PCS
for education reduced the p value for the interaction
score on cost of medical care was highly significant for each
(from ,.001 to ,.03). Although education and SES have
condition. Figure 1 shows that respondents with any of the
been shown to have strong effects on cost and health outeight diagnoses consumed significantly more resources, comcome, these effects appeared independent of the interaction
pared with those without these diagnoses. Health care serbetween mental health status and chronic disease diagnosis.
vices for respondents with a low level of mental health
To explore the robustness of the results, we performed a
functioning had signiﬁcantly higher costs, compared with
series of sensitivity analyses. One concern was that medical
those with high mental health functioning, even after the
care costs were not normally distributed. A few individuanalysis controlled for physical health status using the PCS
als have very high costs, whereas most have low costs. To
score.
address this issue, we transformed the cost variable using
The central focus of this analysis was the interaction bea log10 transformation. Considering only the interaction
tween mental health functioning and chronic disease diagnosis.
terms, the log10 transformation resulted in a nonsigniﬁIn Figure 1, an interaction is indicated by deviation from parallel
cant interaction for diabetes (p=0.25), whereas the interaclines in the two-dimensional graphs. The interaction terms
tion was signiﬁcant without the transformation (p,0.001).
for three of the conditions (diabetes, COPD, and cancer) were
Conversely, the interaction terms for arthritis and for high
Expenditure

Expenditure

Expenditure

Expenditure

FIGURE 1. Mean total health care expenditure for eight general medical conditions, by tertile of
mental health component (MCS) scorea
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cholesterol became statistically signiﬁcant after the transformation while they had not been when raw units were
used. The interaction for cancer remained statistically signiﬁcant but the p level declined from 0.001 to 0.02. Overall, the effect size for the interactions remained low (all
h2,0.1%) in relation to the effect size for PCS score and for
diagnosis. (A table in an online supplement to this article
presents the results of this analysis.)
We also completed a reanalysis of the interaction effects
using both natural and log10 units for cost but without adjustment for the PCS score (see online supplement). When
the data were analyzed in natural units, there was a signiﬁcant interaction only for diabetes, arthritis, and cancer.
When log10 units were used, the only signiﬁcant interaction
effect was observed for arthritis (p=0.009). Once again, the
effect sizes for all the interactions were very small (,0.1%)
in relation to the effects of PCS score and the effects of a
diagnosis of a general medical condition.
The third component of the sensitivity analysis considered the concern that the mental health status variable was
divided into three categories. We addressed this issue by
using the MCS score as a continuous variable. Using multiple
regression, we estimated the effect of MCS score, diagnosis,
and a term representing the product of diagnosis 3 the
continuous MCS on total health care costs. The analysis
indicated signiﬁcant interaction effects for diabetes, arthritis, COPD, and cancer (see online supplement). There were
signiﬁcant effects of mental health status for all diagnoses
except coronary heart disease and stroke. Although the interaction effects were signiﬁcant for four of the eight diagnoses, all effect sizes accounted for less than 0.1% of the
variance.
Next, we calculated the 10% trimmed mean for expenditures. Although 90% of the respondents had medical expenses less than $10,000 per year, a few respondents had
extremely high expenditures, ranging to over $8 million. To
address this issue, we assigned a value of $10,000 to any
expenditure greater than $10,000 (see online supplement).
As in the other analyses, four of the eight interactions terms
were statistically signiﬁcant, but none accounted for more
than 0.1% of the variance. Overall, the truncation did not
affect the conclusions.
Finally, we considered whether dividing the MEPS respondents into tertiles was too broad a stroke. Estimates
suggest that about 6% of the U.S. population has a major
depressive disorder. By including the lowest-scoring third of
the MEPS sample in the highest depression level, we may
have mixed those with a major depressive disorder and those
with subclinical depression and other mental health problems. Several studies have suggested that a multiplicative
effect occurs only with persons in the category of major
depressive disorder. To address this problem, we identiﬁed
2,130 MEPS participants with MCS scores less than 37.95,
and they formed a group representing the lowest 6% of
MCS scores. For comparison, we selected the 12% of the
MEPS sample who had MCS scores in the middle of the
Psychiatric Services 70:11, November 2019

TABLE 2. Interaction effects on total health care costs for
respondents with the lowest mental health component scores
(N=2,130) versus those with scores in the middle of the
distribution (N=4,293)a
Condition
Coronary heart disease
Diabetes
Asthma
Arthritis
Chronic obstructive
pulmonary disease
High cholesterol
Cancer
Stroke
a

Interaction effect

p

1.34
7.64
.87
3.30
3.45

.26
.001
.42
.04
.03

.78
11.67
.64

.46
.001
.57

This analysis focuses on the subset of respondents to the 2015 Medical
Expenditure Panel Survey likely to have a psychiatric diagnosis (lowest 6% of
mental component summary [MCS] scores) versus those from the center of
the distribution (middle 12% of MCS scores). The interaction effect (F ratio) is
an estimate of the independence of condition and mental health status
upon cost.

distribution, between 51.73 and 56.95. Table 2 shows the
signiﬁcance levels for the interaction term (condition 3
mental health status) derived from analyses of the eight
chronic disease categories among respondents with the
lowest 6% versus lowest 12% of MCS scores. The three signiﬁcant interactions from the main analysis (diabetes,
COPD, and cancer) were replicated in this subgroup analysis
that focused on individuals at the extreme of the distribution
of MCS scores. In addition, there was a signiﬁcant interaction for arthritis.
DISCUSSION
We did not ﬁnd strong evidence that poor mental health
functioning acts synergistically with other chronic disease
diagnoses to inﬂate health care expenditures.
Methods for statistical testing of hypotheses were originally developed for studies with relatively small samples. In
textbooks, most of the tables that give p levels for F ratios are
for samples of up to only 1,000. Because the MEPS sample is
more than 20,000, it was unusual to ﬁnd a comparison that
was not statistically signiﬁcant. Although the interaction effect was statistically signiﬁcant for three or four
(depending on the analysis) of the chronic disease categories, the effect size was consistently very small. For example, the signiﬁcant interaction between mental health
status and diabetes accounted for 0.06% of the variance in
cost. In contrast, treatment of the diagnosis of diabetes
accounted for 0.4% of the cost variance (about seven times
more than the interaction between mental health status and
diabetes), and being in the lowest third of the distribution on
MCS accounted for 0.3%. Physical health functioning (as
measured by the PCS score) accounted for a full 6% of the
variance (about 100 times more than the interaction between
comorbid mental problems and diabetes). The observation
of limited synergistic effects on treatment cost of comorbid
mental problems and chronic disease is in contrast to various
ps.psychiatryonline.org
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studies that have suggested that mental illness in combination with chronic general medical illness has a strong synergistic effect on health care costs (8). In our study, the main
ﬁndings were statistically adjusted for physical health status
(PCS score) and did not change substantially by further
adjustment for educational attainment.
Our results should in no way be interpreted as justiﬁcation to restrict funding for mental health services. Mental
health care improves quality of life and may extend life expectancy (19). Justiﬁcation for treating mental health problems is no different than that for any other health problem,
and evidence suggests that individuals with mental health
challenges require more rather than less attention. Among
persons with chronic general medical conditions, studies
suggest that those with mental health conditions receive less
care than those without mental health conditions. For example, Druss and colleagues (20) reported that patients with
any comorbid mental health condition were less likely to
receive costly but potentially effective cardiovascular interventions. Underdetection of depression, in particular, perpetuates a substantial shortfall in health care’s potential
yield (21).
Our study differed from previous contributions in several ways. First, we used a continuous score for mental
health status rather than a psychiatric diagnosis. Epidemiologic studies suggest that major depression occurs in
about 6% of the population (22). Many previous studies
have focused on patients with a diagnosis of serious mental
illness (23). However, focusing on the top 6% of the MEPS
respondents who might be more likely to have major depressive disorder or another serious diagnosis did not alter
the results, which suggested that the effects of comorbid
mental challenges on costs are independent of the effects
of other chronic conditions (Table 2). To be clear, the interactions shown in Table 2 were statistically signiﬁcant
for four of the eight general medical conditions. However,
the effect sizes for all interactions, with the possible exception of cancer, were very small. Although the MEPS
survey includes a nationally representative sample, it excludes individuals living in institutions. As a result, we
likely excluded an important segment of people with serious mental health conditions. This difference in samples
may explain why our results deviated from some those of
previous studies.
One concern might be that because the SF-12, from which
the MCS score was derived, is a short instrument, it may not
be sensitive to important variations in mental health. We
recognize the shortcomings of the MCS score as an important limitation of the study. On the other hand, as in many
other studies, persons whose MCS score indicated poorer
mental health functioning used signiﬁcantly more health
care, compared with those whose MCS score indicated
better functioning, even after the analysis controlled for
physical health status (24). If the MCS score were capturing
only error variance, we would not have expected to see this
systematic variation.
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Another concern is that most previous studies focused on
depression rather than on mental wellness generically. The
MCS includes a variety of questions, some of which address
mental health issues other than depression. Thus the MCS
score may not be a reasonable proxy for an estimate of depression. However, other studies have shown that MCS
scores are highly correlated with depression measures, such
as the CES-D screening tool (14). More work is necessary to
determine whether the MCS score captures meaningful
variation in depression.
In addition to possible error in the assessment of mental
health status, we recognize that assessments of the eight
general medical conditions were based on self-report. Thus
we cannot say with certainty that the classiﬁcation into each
of these chronic disease categories was accurate. Furthermore, total costs were estimated for each chronic condition
separately. It was difﬁcult to adjust for the effect of other
comorbid chronic conditions, but it is known that some
chronic conditions tend to occur together (e.g., coronary
heart disease, diabetes, and high cholesterol). As a result, the
estimated total costs may have been confounded by a third
chronic condition.
CONCLUSIONS
The presence or absence of each of eight common chronic
diseases assessed in the MEPS had a strong effect on health
care costs. In addition, low scores on the MCS of the SF-12
(indicating a high level of depression) increased health care
expenditures. Some have argued that the combination of
mental health problems and chronic disease diagnoses has
synergistic effects on cost. Our analyses suggest that the
effects are additive rather than multiplicative. Advocates for
the synergistic model argue that providing mental health
services might greatly lower health care costs. By treating
the mental health problem, they argue, the synergistic effect
of comorbid mental health problems and chronic disease can
be broken. Our ﬁndings suggest that for a population that
does not include persons with serious mental illness, providing mental health care may reduce the health care costs
attributable to the mental health conditions, but this effect
may be independent of the cost effect of treating another
chronic general medical condition.
AUTHOR AND ARTICLE INFORMATION
Clinical Excellence Research Center, Stanford University School of
Medicine, Stanford, California. Send correspondence to Dr. Kaplan (bob.
kaplan@stanford.edu).
The authors report no ﬁnancial relationships with commercial interests.
Received February 18, 2019; revisions received April 29 and May 30,
2019; accepted June 3, 2019; published online August 5, 2019.

REFERENCES
1. Greenberg PE, Fournier A-A, Sisitsky T, et al: The economic
burden of adults with major depressive disorder in the United
States (2005 and 2010). J Clin Psychiatry 2015; 76:155–162
Psychiatric Services 70:11, November 2019

KAPLAN ET AL.

2. Bair MJ, Robinson RL, Katon W, et al: Depression and pain
comorbidity: a literature review. Arch Intern Med 2003; 163:
2433–2445
3. Evans DL, Charney DS, Lewis L, et al: Mood disorders in the
medically ill: scientiﬁc review and recommendations. Biol Psychiatry 2005; 58:175–189
4. Druss BG, Walker ER: Mental Disorders and Medical Comorbidity.
Princeton, NJ, Robert Wood Johnson Foundation, Synthesis
Project, 2011
5. Lee S, Rothbard A, Choi S: Effects of comorbid health conditions
on healthcare expenditures among people with severe mental illness. J Ment Health 2016; 25:291–296
6. Simon GE, Katon WJ, Lin EH, et al: Diabetes complications and
depression as predictors of health service costs. Gen Hosp Psychiatry 2005; 27:344–351
7. Kronick RG, Bella M, Gilmer T: The Faces of Medicaid III: Reﬁning the Portrait of People With Multiple Chronic Conditions.
Trenton, NJ, Center for Health Care Strategies, Inc, 2009
8. Jacob V, Chattopadhyay SK, Sipe TA, et al: Economics of collaborative care for management of depressive disorders: a community
guide systematic review. Am J Prev Med 2012; 42:539–549
9. Ware JE Jr, Sherbourne CD: The MOS 36-item Short-Form Health
Survey (SF-36): I. conceptual framework and item selection. Med
Care 1992; 30:473–483
10. Machlin SR, Dougherty DD: Overview of Methodology for Imputing Missing Expenditure Data in the Medical Expenditure
Panel Survey. Methodology Report no 19. Rockville, MD, Agency
for Healthcare Research and Quality, 2007
11. Cohen SB, Cohen JW: The capacity of the Medical Expenditure
Panel Survey to inform the Affordable Care Act. Inquiry 2013; 50:
124–134
12. Huber A, Oldridge N, Höfer S: International SF-36 reference values in patients with ischemic heart disease. Qual Life Res 2016; 25:
2787–2798
13. Salyers MP, Bosworth HB, Swanson JW, et al: Reliability and
validity of the SF-12 health survey among people with severe
mental illness. Med Care 2000; 38:1141–1150

Psychiatric Services 70:11, November 2019

14. Yu DS, Yan EC, Chow CK: Interpreting SF-12 mental component
score: an investigation of its convergent validity with CESD-10.
Qual Life Res 2015; 24:2209–2217
15. Vilagut G, Forero CG, Pinto-Meza A, et al: The mental component
of the Short-Form 12 Health Survey (SF-12) as a measure of depressive disorders in the general population: results with three
alternative scoring methods. Value Health 2013; 16:564–573
16. Anderson RJ, Freedland KE, Clouse RE, et al: The prevalence of
comorbid depression in adults with diabetes: a meta-analysis. Diabetes Care 2001; 24:1069–1078
17. Kaplan RM, Howard VJ, Safford MM, et al: Educational attainment and longevity: results from the REGARDS US national cohort
study of blacks and whites. Ann Epidemiol 2015; 25:323–328
18. Kerlinger FN, Pedhazur EJ: Multiple Regression in Behavioral
Research. New York, Holt, Rinehart, 1973
19. Schoenbaum M, Sutherland JM, Chappel A, et al: Twelve-month
health care use and mortality in commercially insured young
people with incident psychosis in the United States. Schizophr
Bull 2017; 43:1262–1272
20. Druss BG, Bradford DW, Rosenheck RA, et al: Mental disorders
and use of cardiovascular procedures after myocardial infarction.
JAMA 2000; 283:506–511
21. Katon WJ, Lin E, Russo J, et al: Increased medical costs of a
population-based sample of depressed elderly patients. Arch Gen
Psychiatry 2003; 60:897–903
22. Riolo SA, Nguyen TA, Greden JF, et al: Prevalence of depression
by race/ethnicity: ﬁndings from the National Health and Nutrition
Examination Survey III. Am J Public Health 2005; 95:998–1000
23. Huffman JC, Niazi SK, Rundell JR, et al: Essential articles on
collaborative care models for the treatment of psychiatric disorders in medical settings: a publication by the Academy of Psychosomatic Medicine Research and Evidence-Based Practice
Committee. Psychosomatics 2014; 55:109–122
24. McHorney CA, Ware JE Jr, Raczek AE: The MOS 36-Item ShortForm Health Survey (SF-36): II. psychometric and clinical tests of
validity in measuring physical and mental health constructs. Med
Care 1993; 31:247–263

ps.psychiatryonline.org 1019

