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Objective: The purpose of this report
was to update previous estimates of the
association between mental disorders
and earnings. Current estimates for 2002
are based on data from the National Co-
morbidity Survey Replication (NCS-R).

Method: The NCS-R is a nationally repre-
sentative survey of the U.S. household
population that was administered from
2001 to 2003. Following the same basic
approach as prior studies, with some
modifications to improve model fitting,
the authors predicted personal earnings
in the 12 months before interview from
information about 12-month and lifetime
DSM-IV mental disorders among respon-
dents ages 18-64, controlling for sociode-
mographic variables and substance use
disorders. The authors used conventional
demographic rate standardization meth-
ods to distinguish predictive effects of
mental disorders on amount earned by
persons with earnings from predictive ef-
fects on probability of having any earn-
ings.

Results: A DSM-IV serious mental illness
in the preceding 12 months significantly
predicted reduced earnings. Other 12-
month and lifetime DSM-IV/CIDI mental
disorders did not. Respondents with seri-
ous mental illness had 12-month earn-
ings averaging $16,306 less than other re-
spondents with the same values for
control variables ($26,435 among men,
$9,302 among women), for a societal-
level total of $193.2 billion. Of this total,
75.4% was due to reduced earnings
among mentally ill persons with any
earnings (79.6% men, 69.6% women). The
remaining 24.6% was due to reduced
probability of having any earnings.

Conclusions: These results add to a
growing body of evidence that mental
disorders are associated with substantial
societal-level impairments that should be
taken into consideration when making
decisions about the allocation of treat-
ment and research resources.

(Am ] Psychiatry 2008; 165:703-711)

Tlis report updates national estimates of annual lost
earnings associated with mental disorders in the United
States. The first such estimate, a loss of $44.1 billion in
1985, was made by Rice et al. (1) in a report commissioned
by the U.S. Public Health Service, which used data from
the National Institute of Mental Health (NIMH) Epidemio-
logic Catchment Area (ECA) study (2). This estimate was
subsequently updated to a loss of $77 billion in 1992 by
Harwood et al. (3) in a report commissioned by NIMH that
used data from the National Comorbidity Survey (NCS)
(4). The current update is based on data from the National
Comorbidity Survey Replication (NCS-R) (5).

Similar to Rice et al. and Harwood et al., we used regres-
sion analysis to predict personal income in the 12 months
before interview from information about 12-month and
lifetime DSM-IV mental disorders, while controlling for
sociodemographic variables and substance use disorders.
However, we improved on the earlier analyses in four
ways. First, the NCS-R assessed a wider range of disorders

than the ECA or NCS. Second, the NCS-R measured per-
sonal earnings, whereas the earlier surveys measured the
broader category of personal income (which included un-
earned income). Exclusion of unearned income removes a
bias that was present in the earlier studies. Third, NCS-R
estimates are more generalizable than earlier estimates
because the NCS-R is a nationally representative survey of
respondents ages 18-64, whereas the ECA was a local sur-
vey and the NCS was restricted to ages 18-54. Fourth, the
statistical analysis we used improves on the approaches
used in the earlier studies.

Method

Sample

The NCS-R is a nationally representative survey that was con-
ducted between February 2001 and April 2003 of English-speak-
ing household residents age 18 or older. The response rate was
70.9%. Part 1 of the interview included a core diagnostic assess-
ment administered to all respondents (N=9,282). Part 2 included
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questions about correlates and additional disorders administered
to all part 1 respondents who met lifetime criteria for any core dis-
order plus a probability subsample of other respondents (N=
5,692). Earnings were assessed in part 2. Part 2 respondents (N=
4,982; 47.9% men, 52.1% women; ages 18-64) were the focus of
analysis. The sample was weighted to adjust for differential prob-
ability of selection, differential sampling into part 2 of the inter-
view, and residual discrepancies between sample and census
population sociodemographic and geographic distributions.
More details on NCS-R sampling and weighting are reported else-
where (6).

Measures

Diagnostic assessment. DSM-IV disorders were assessed using
the World Health Organization (WHO) Composite International
Diagnostic Interview (CIDI) version 3.0 (7), a fully structured lay-
administered diagnostic interview. Mental disorders assessed in-
cluded anxiety disorders (panic disorder, generalized anxiety dis-
order, phobias, posttraumatic stress disorder, and obsessive-
compulsive disorder), mood disorders (major depressive disor-
der, dysthymia, and bipolar disorder), and impulse-control disor-
ders (oppositional defiant disorder, conduct disorder, intermit-
tent explosive disorder, adult attention deficit hyperactivity
disorder, eating disorders, and pathological gambling), and a
screen for nonaffective psychosis was included. Additional as-
sessments were made for alcohol and illicit drug abuse and de-
pendence. A clinical reappraisal study using the research nonpa-
tient version of the Structured Clinical Interview for DSM-IV
(SCID) (8) found generally good concordance with CIDI diag-
noses (9).

Similar to Harwood et al., we distinguished 12-month DSM-IV
mental disorders by severity. Whereas the highest category in the
Harwood et al. classification is “severe and persistent mental ill-
ness,” as defined by NIMH’s National Advisory Mental Health
Council (10), our highest category was the broader “serious men-
tal illness,” as defined by the Alcohol, Drug Abuse, and Mental
Health Administration (ADAMHA) Reorganization Act (11). We
used the classification of serious mental illness because the num-
ber of NCS-R respondents with severe and persistent mental ill-
ness (nonaffective psychosis, bipolar disorder, and severe major
depression and panic disorder) was too small for reliable analysis.
Serious mental illness was considerably more prevalent (12) and
included severe and persistent mental illness plus either a 12-
month suicide attempt with serious lethality intent, an impulse
control disorder with repeated serious violence, or any other dis-
order that resulted in 30 or more days in which the respondent
could not carry out daily activities as usual in the 12 months be-
fore interview. All other 12-month DSM-IV/CIDI mental disor-
ders were included in a second category, while other lifetime
mental disorders constituted a third category. Controls were in-
cluded for 12-month and other lifetime DSM-IV/CIDI alcohol
and illicit drug abuse, with or without dependence.

Earnings. All part 2 NCS-R respondents were asked to report
their personal earnings income in the past 12 months, before
taxes. Respondents were instructed to count only wages and
other stipends from employment, not pensions, investments, or
other financial assistance or income. Missing values (about 5% of
respondents) were calculated using regression-based imputation
from information on respondent age, gender, marital status,
race/ethnicity, education, occupation, average number of hours
worked per week, and 2000 census data on income distribution in
the respondent’s census tract.

Sociodemographic control variables. Control variables were
included for five sociodemographic variables known to predict
earnings (13, 14): age at interview, gender, race/ethnicity (non-
Hispanic white, non-Hispanic black, Hispanic, or other), census
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region (northeast, midwest, south, or west), and urbanicity (ma-
jor metropolitan area, other urbanized area, or rural area). Rice et
al. and Harwood et al. also controlled for education, marital sta-
tus, and number of household members. We excluded these vari-
ables, however, because of concerns about overcontrolling, since
previous research has shown that these variables are influenced
by mental disorders (15-17).

Analysis Methods

Multiple regression analysis was used to predict 12-month per-
sonal earnings from DSM-IV mental disorders (using separate
dummy variables for 12-month serious mental illnesses, other 12-
month DSM-IV/CIDI mental disorders, and other lifetime mental
disorders), with controls for sociodemographic variables and
substance use disorders. As in earlier studies, we allowed coeffi-
cients to differ for men and women and added an inflation factor
to account for fringe benefits. We used a 42% inflation factor
based on evidence that the average fringe benefit in the United
States in 2005 was 42% (18).

As in earlier studies, our regression model had a nonlinear
transformation of the dependent variable, and we conducted
simulations based on that model to estimate effects of mental dis-
orders on earnings. The primary problem in using such a model is
that the highly skewed distribution of earnings in the U.S. popu-
lation makes ordinary least squares regression analysis both bi-
ased and inefficient. Rice et al. addressed this problem by using
weighted least squares regression analysis. Harwood et al. ad-
dressed it by using a two-part model (19), in which the part 1 lo-
gistic regression model (20) predicted having any earnings and
the part 2 linear regression model (ordinary least squares regres-
sion with a logarithmic transformation of the dependent vari-
able) predicted amount earned among those respondents with
any earnings. Individual-level predictions from these two models
were multiplied and transformed with a correction adjustment to
predict earnings for each respondent.

We used a different approach. Although two-part models have
several desirable features compared to weighted least squares re-
gression, the multiplication and transformation of individual-
level estimates is highly sensitive to model misspecification (21).
Generalized linear models (22) address this problem (23) by using
prespecified nonlinear relationships and suitably specified error
structures to estimate one-part models, which fit highly skewed
earnings data better than two-part models (24). We consequently
used generalized linear models rather than two-part models in
our analysis.

Simulation generated two estimates of predicted earnings for
each respondent within the parameters of the best-fitting model:
one estimate based on the actual characteristics of the respon-
dent and the other based on the counterfactual assumption that
none of the respondents had a serious mental illness. Individual-
level differences between these estimates were averaged across
all respondents with serious mental illness to estimate the mean
individual-level decrease in earnings associated with serious
mental illness. This estimate was projected to the societal level by
multiplying by the estimated prevalence of serious mental illness
and by the size of the noninstitutionalized civilian U.S. popula-
tion in the age range of 18-64. Demographic rate standardization
(25) was then used to decompose societal-level estimates into
components based on the effects of mental disorders on the
probability of having any earnings and the effects of mental disor-
ders on the amount earned by those with any earnings.

Because the NCS-R sample design featured weighting and clus-
tering, all analyses were carried out using jackknife repeated rep-
lications to generate standard error estimates (26). In this ap-
proach, each of the models and simulations was estimated
repeatedly in stratified pseudosamples drawn from the NCS-R
sample. Standard error estimates were calculated from the empir-
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TABLE 1. Clinical and Sociodemographic Characteristics of National Comorbidity Survey Replication (NCS-R) Respondents
Total Sample (N=4,982) Men (N=2,119) Women (N=2,863)

Characteristic % SD % SD % SD
Prevalence of DSM-IV/CIDI mental disorders
Serious mental illness (past 12 months)? 6.5 0.06 5.6 0.05 7.4 0.07
Other mental disorders (past 12 months) 22.6 0.18 19.2 0.15 25.8 0.19
Other mental disorders (lifetime) 20.3 0.16 20.7 0.16 19.9 0.16
Prevalence of alcohol use disorders®
12-month alcohol abuse without dependence 2.1 0.02 3.1 0.03 1.2 0.01
12-month alcohol dependence 1.6 0.02 2.2 0.02 1.1 0.01
Other lifetime alcohol abuse without dependence 6.8 0.06 9.8 0.09 4.0 0.04
Other lifetime alcohol dependence 4.6 0.04 6.7 0.06 2.7 0.03
Prevalence of illicit drug use disorders?
12-month drug abuse without dependence 1.2 0.01 1.9 0.02 0.5 0.00
12-month drug dependence 0.5 0.00 0.6 0.01 0.4 0.00
Other lifetime drug abuse without dependence 4.9 0.05 7.1 0.07 2.9 0.03
Other lifetime drug dependence 3.2 0.03 4.2 0.04 2.3 0.02
Outcomes
Any 12-month earnings 86.1 0.12 91.6 0.08 81.1 0.15
Low earnings (<$12,700) 25.9 0.19 17.2 0.14 34.8 0.23
Low to average earnings ($12,700-$27,499) 21.9 0.17 18.8 0.15 25.2 0.19
High to average earnings ($27,500-%$42,899) 29.2 0.21 31.4 0.22 26.9 0.20
High earnings (=$42,900) 23.0 0.18 32,6 0.22 13.0 0.11
Sociodemographic control variables
Gender
Male 47.9 0.25
Female 52.1 0.25
Age (years)
18-24 18.3 0.15 19.2 0.16 17.5 0.14
25-39 31.8 0.22 31.7 0.22 31.9 0.22
40-54 36.0 0.23 36.0 0.23 36.1 0.23
55-64 13.9 0.12 13.1 0.11 14.6 0.12
Race/ethnicity
Non-Hispanic black 13.0 0.1 11.6 0.10 14.3 0.12
Non-Hispanic white 70.0 0.21 71.1 0.21 69.0 0.21
Hispanic 12.3 0.1 12.7 0.11 11.8 0.10
Other 4.8 0.05 4.6 0.04 4.9 0.05
Census region
Northeast 18.5 0.15 19.0 0.15 18.1 0.15
Midwest 231 0.18 24.0 0.18 223 0.17
South 35.7 0.23 35.2 0.23 36.2 0.23
West 22.6 0.18 21.8 0.17 23.4 0.18
Urbanicity
Resident of major metropolitan area 40.9 0.24 41.0 0.24 40.8 0.24
Resident of other urbanized area 28.5 0.20 28.7 0.20 28.3 0.20
Resident of rural area 30.6 0.21 30.3 0.21 30.9 0.21

2 Defined as nonaffective psychosis, bipolar disorder, sever major depression, panic disorder, suicide attempt with serious lethality intent in
the preceding 12 months, impulse control disorder with repeated serious violence, or any other disorder that resulted in 30 or more days in
the preceding 12 months during which daily activities could not be conducted as usual.

b The four categories of alcohol use and illicit drug use disorders are mutually exclusive. Respondents with a lifetime history of substance de-
pendence who were in partial remission in the 12 months before interview were coded as having 12-month dependence. Only respondents
who did not meet criteria for a 12-month disorder were eligible for classification as having a lifetime disorder. In the final models, 12-month
alcohol abuse and dependence, 12-month illicit drug abuse and dependence, lifetime alcohol abuse and dependence, and lifetime illicit
drug abuse and dependence were collapsed into a single variable based on the lack of significance between the two coefficients. As a result,
four rather than eight control variables were included in the models for substance use disorders.

ical distributions of results in these replications. Multivariate sig-
nificance was estimated using design-adjusted chi-square tests or
analysis of variance based on jackknife repeated replications with
design-corrected coefficient variance-covariance matrices. Sta-
tistical significance was consistently evaluated using two-tailed
tests with an alpha level of 0.05.

time mental disorders (Table 1). It was significantly more
common for women than men to report a serious mental ill-
ness (t=2.6, df=4,980, p=0.008) or other 12-month mental dis-
order (t=4.7, df=4,980, p<0.001), but there was no significant
gender difference in other lifetime disorders (t=0.5, df=4,980,
p=0.59). Most respondents (86.1%) reported some personal
earnings in the 12 months before interview, although more
male than female respondents reported personal earnings
(91.6% versus 81.1%; t=6.4, df=4,980, p<0.001). Among those

Results

Sociodemographic Variable Distributions

The prevalence estimates of DSM-IV mental disorders
were 6.5% for 12-month serious mental illness, 22.6% for
other 12-month mental disorders, and 20.3% for other life-
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respondents with any earnings, men had significantly higher
earnings distribution than women (x2=63.6, df=3,126,
p<0.001). Weighted sample distributions for sociodemo-
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FIGURE 1. Associations Between Predicted and Observed
Earnings by Decile of Predicted Earnings, Based on One-
Part Models in the Total Sample (N=4,982)
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graphic control variables were consistent with census popu-
lation distributions by construction (6). Substance use disor-
der distributions were consistent with those reported
previously for the total NCS-R sample (12, 27).

Model Fitting

Seven one-part models and seven two-part models were
estimated and compared. Each model included the same
predictors: 12-month serious mental illness, other 12-
month mental disorders, other lifetime mental disorders,
controls for sociodemographic variables (age, gender,
race/ethnicity, census region, and urbanicity), controls for
substance use disorders, and interactions between gender
and all other model variables to predict past year earnings.
All differences among models involved assumed func-
tional forms and error structures. The seven one-part
models, each of which was estimated in the total sample
(i.e., included respondents with no earnings), included an
ordinary least squares regression model, which assumed
linear associations between the predictors and the out-
come with an independent error structure, and six gener-
alized linear models. The generalized linear models as-
sumed one of two nonlinear functional forms for the
706

ajp.psychiatryonline.org

association between predictors and outcome (square root
or logarithmic) and one of three error structures (indepen-
dent, error variance proportional to the predicted value, or
error variance proportional to the square of the predicted
value). The seven two-part models used logistic regression
in part 1 to predict any earnings versus no earnings and
the same set of seven models in part 2 to predict amount
earned among those respondents with any earnings.

Accuracy of models was evaluated by plotting the asso-
ciations between predicted mean earnings and observed
mean earnings for deciles of predicted earnings (Figure 1).
Only the one-part model plots are presented because they
were clearly better than those for the two-part models (re-
sults for the two-part models are available on request).
The actual decile means form a 45° line in the figure;
points above or below this line indicate either overestima-
tion or underestimation. The figure shows that the ordi-
nary least squares regression model did noticeably worse
than the generalized linear models, as ordinary least
squares regression overestimated at both the ends of the
distribution and underestimated in the middle. Several
generalized linear models had predicted means that fell
very close to the observed means throughout the range.
The best-fitting of these models, in terms of mean squared
error, assumed a logarithmic association between the pre-
dictors and the outcome and error variance proportional
to the predicted value of the outcome. A number of other
model-fitting tests proposed in the econometrics litera-
ture (28) also showed this to be the best-fitting model (re-
sults available on request).

Individual-Level Predictive Effects of Mental
Disorders on Earnings

We used the best-fitting generalized linear model speci-
fication to compare predictive effects of serious mental ill-
ness, other 12-month DSM-IV/CIDI mental disorders, and
other lifetime mental disorders on 12-month earnings (Ta-
ble 2). The first model shows that serious mental illness
was significantly associated with reduced earnings among
both men and women, while associations with other 12-
month and lifetime mental disorders were not statistically
significant. Attempts to decompose the measures of other
12-month and lifetime mental disorders failed to find any
specification in which subsets of these disorders were sig-
nificant. A revised model (model II) retained serious men-
talillness but eliminated other mental disorders as predic-
tors. Serious mental illness was again significant and again
had negative effects in model II.

Considering model II as the preferred model, we next
evaluated whether the predictive effect of serious mental
illness on earnings varied significantly depending on sub-
stance use disorders by estimating a model that included
interaction terms between serious mental illness and sub-
stance use disorders. These interactions were not statisti-
cally significant either in the total sample (F=0.3, df=4,
4,941, p=0.90) or separately among men (F=0.3, df=4, 4,937,
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TABLE 2. Generalized Linear Model Estimates of Predictive Effects of Mental Disorders on 12-Month Earnings

Total Sample (N=4,982) Men (N=2,119) Women (N=2,863)
Coefficient Coefficient Coefficient
Model and Predictor Estimate? 95% Cl Estimate? 95% Cl Estimate? 95% Cl
Model I: amount of earnings in the
total sample
12-month DSM-IV/CIDI serious -0.35" -0.57 to -0.14 -0.70" -0.91 t0 —0.48 -0.36" -0.57 t0 -0.15
mental illness
Other 12-month DSM-IV/CIDI 0.10 -0.02 to0 0.21 -0.06 -0.18 to 0.07 0.08 —0.02 to 0.20
mental disorders
Other lifetime DSM-IV/CIDI men- 0.11 -0.01to0 0.22 -0.07 -0.18 to 0.05 0.11 0.00 to 0.22
tal disorders
Model Il: amount of earnings in
the total sample
12-month DSM-IV/CIDI serious -0.40" -0.60 to —0.20 -0.66" -0.86 t0 —0.46 —0.42" —0.62 to —0.22
mental illness
Model I1I: any earnings in the total
sample
12-month DSM-IV/CIDI serious 0.35" 0.25 to 0.50 0.16" 0.10 to 0.28 0.34" 0.23 10 0.51
mental illness
Model IV: amount of earnings
among respondents with any
earnings
12-month DSM-IV/CIDI serious -0.30" -0.47 t0 -0.12 -0.56" -0.7510 -0.37 -0.31" -0.48t0 -0.14
mental illness
a Coefficient estimates in models I, Il, and IV are based on generalized linear models with multiple linear regression using a logarithmic link

function. Coefficient estimates in Model 11l are based on multiple logistic regression models.

*p<0.05.

p=0.90) or women (F=0.4, df=4, 4,937, p=0.70). Additive
controls for substance use disorders were consequently in-
cluded in the final model. The effect of serious mental ill-
ness in model I was then disaggregated by estimating sep-
arate models to predict having any earnings versus no
earnings (model III) and to predict amount earned among
those respondents with any earnings (model IV). Both ef-
fects were significant among both men and women. Seri-
ous mental illness was associated with significantly re-
duced odds of having any earnings and, among those with
any earnings, significantly lower earnings than those of re-
spondents without serious mental illness.

Simulated Individual-Level Effect Estimates

Simulated mean expected annual earnings of respon-
dents with serious mental illness in the absence of that se-
rious mental illness was estimated at $38,851, compared
with mean observed earnings of $22,545 (Table 3). The dif-
ference, $16,306, is the estimated mean impact of serious
mental illness on earnings. This estimate is higher among
men ($26,435) than women ($9,302). The simulation was
repeated in the subsample of respondents with any earn-
ings, where the adverse effect of serious mental illness was
estimated to be lower than in the total sample ($14,393
versus $16,306). The same held true both among men
($23,899 versus $26,435) and among women ($7,820 ver-
sus $9,302). This difference in mean effects between the
total sample and subsample reflects the fact that serious
mental illness is associated not only with lower earnings
among persons who have any earnings but also with de-
creased odds of having any earnings at all.

Am | Psychiatry 165:6, June 2008

Decomposition of Individual-Level Effect
Estimates

When projected to the total sample, the lower earnings
of respondents with serious mental illness and any 12-
month earnings were 75.4% (SD=9.0) of the overall decre-
ment in earning associated with serious mental illness.
This means that the remaining 24.6% was due to the lower
probability of persons with serious mental illness having
any earnings (in conjunction with the fact that if they had
had any earnings, they would have earned significantly
less, on average, than persons without serious mental ill-
ness who were otherwise identical to them in the control
variables). The proportion of the total estimated effect of
serious mental illness due to lower earnings among those
with any earnings was higher among men (79.6% [SD=
8.2]) than women (69.6% [SD=12.2]).

Simulated Societal-Level Effect Estimates

The societal-level effect of serious mental illness was es-
timated by projecting the individual-level effect to the
179.6 million persons ages 18-64 in the noninstitutional-
ized civilian population of the United States (29), taking
into consideration the estimated prevalence of serious
mental illness and the estimated individual-level effect of
serious mental illness on earnings (Figure 2). The esti-
mated societal-level effect was $193.2 billion (SD=55.5) in
the total population, $131.3 billion (SD=32.4) among men,
and $61.9 billion (SD=19.7) among women.

Sensitivity Analysis
We replicated the simulation using three other models

shown to be close to the best-fitting model in reproducing
the observed population income distribution: one model

ajp.psychiatryonline.org 707
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TABLE 3. Mean Expected 2002 Earnings in the Absence of Serious Mental lliness Compared to Observed Earnings Among
Respondents With 12-Month DSM-IV/CIDI Serious Mental lliness?

Total Sample (N=4,982) Men (N=2,119) Women (N=2,863)
Estimate SD Estimate SD Estimate SD
All respondents
Expected earnings $38,851 $31,486 $54,505 $34,189 $28,026 $15,548
Observed earnings $22,545 $16,239 $28,070 $17,608 $18,724 $10,387
Mean estimated impact of serious mental illness $16,306 $6,846 $26,435 $7,175 $9,302 $5,547
Respondents with any earnings
Expected earnings $40,799 $31,543 $57,783 $34,299 $30,438 $16,452
Observed earnings $26,406 $18,226 $31,884 $19,605 $22,619 $12,226
Mean estimated impact of serious mental illness $14,393 $7,190 $23,899 $7,479 $7,820 $5,737

3 Mean expected 2002 earnings are based on the coefficients for the control variables in model Il.

with a logarithmic transformation of the outcome and er-
ror variance proportional to the square of the predicted
value of the outcome and two models that used a square
root transformation of the outcome with error variance
assumed to be either proportional to the predicted value
or proportional to its square (Figure 1). The estimated ef-
fect sizes ranged across these models from a low of $178.1
billion (SD=49.3), which was 8% lower than in the best-fit-
ting model, to a high of $213.9 billion (SD=66.6), which
was 11% higher than in the best-fitting model. Roughly
comparable ranges were found for estimates among men
($124.3-$152.2 billion or between 5% lower and 16%
higher than in the best-fitting model) and women ($56.5—
$65.1 billion or between 9% lower and 5% higher than in
the best-fitting model).

We investigated the extent to which the estimated soci-
etal-level effect of serious mental illness could be ex-
plained by control variables included in earlier studies but
omitted from our models: education, marital status, and
household size (Figure 2). The estimated total-population
effect of serious mental illness on earnings decreased by
approximately 25%, from $193.2 billion (SD=55.5) to $144
billion (§D=48.1). The magnitude of this decrease, how-
ever, was substantially larger among women (39%) than
men (17%), with the estimate decreasing from $61.9 billion
(SD=19.7) to $37.8 billion (§D=16.6) for women and from
$131.3 billion (SD=32.4) to $109 billion (SD=29.2) for men.

Discussion

Serious mental illness was estimated to be associated
with a loss of $193.2 billion in personal earnings in the to-
tal U.S. population in 2002. To put this cost in perspective,
it is larger than the $145 billion economic stimulus pack-
age recently proposed by President Bush in January 2008
to help avoid an economic recession in the United States.
Our estimate is, on the surface, much higher than the esti-
mates reported by Rice et al. or Harwood et al. These dif-
ferences can be easily explained, though, by two factors: 1)
inflation (i.e., adjusting earlier estimates to 2002 dollars)
and 2) controlling for education, marital status, and
household size. Adjusting earlier estimates into 2002 dol-
lars using cost compensation trend data from the U.S. De-
partment of Labor (available at www.bls.gov/ncs/ect/
708
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home.htm) changes the Rice et al. estimate to $83.1 billion
and the Harwood et al. estimate to $107.7 billion. The Rice
et al. estimate becomes higher still when we adjust for the
fact that they did not include fringe benefits for paid sick
leave or health insurance. Furthermore, when Harwood et
al. estimated a revised model version that deleted educa-
tion, marital status, and household size as control vari-
ables, the estimated effect of mental disorders increased
by a factor of 2.26, making it even larger than our estimate
when adjusted to 2002 dollars ($241 billion).

Irrespective of the reasons for the differences in esti-
mates across studies, all three studies found that mental
disorders are associated with massive losses of productive
human capital. This finding adds to a growing body of ev-
idence that the impaired functioning associated with
mental disorders carries an enormous societal burden (30,
31), although caution is needed in inferring causation
from our associational results. Comparative cost-of-ill-
ness studies show that the magnitude of this association is
high in relation to most physical disorders. For example, a
recent U.S. study found that up to one-third of illness-re-
lated days in which subjects could not carry out daily ac-
tivities as usual are related to mental rather than physical
disorders (31). Yet only 6.2% of all U.S. health care spend-
ing is devoted to treatment of mental disorders (32), even
though most persons with mental disorders do not get
treatment (33) and treatment is much higher for physical
than mental disorders with comparable levels of impair-
ment (30). This kind of comparative information about
burden and treatment should be integrated with informa-
tion about comparative treatment effectiveness to help
guide decisions about implementation of disorder-spe-
cific screening and treatment programs and about federal
health care research resource allocation (34).

Our results go beyond those of earlier studies in decom-
posing the association between serious mental illness and
low earnings into components based on having no earn-
ings at all and, among those with any earnings, having low
earnings. We found that three-fourths of the total associa-
tion between serious mental illness and earnings in the
NCS-R is due to lower earnings among employed persons
with versus without serious mental illness, while the re-
maining one-fourth is due to a lower probability of having
any earnings at all among persons with versus without se-
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rious mental illness. The dominant influence of low earn-
ings among those persons with any earnings at all raises
the possibility that appropriate policy solutions might in-
clude increased job training and vocational rehabilitation
for workers with serious mental illness and increased en-
forcement of the Americans With Disabilities Act with
regard to corporate practices of promotion and remunera-
tion. More detailed analyses of the data are needed, how-
ever, to understand the occupational career dynamics as-
sociated with the effects of serious mental illness on
earnings among employed persons before the relevance of
these and other policy implications will become clear.
Further analysis is also needed to understand the determi-
nants of the comparatively high unemployment rate
among persons with serious mental illness. Although such
analyses go well beyond the scope of the current report,
these analyses need to be the focus of future studies in or-
der to further consider all the policy implications related
to the association between serious mental illness and
earnings documented here.

This study has a number of limitations, including that 1)
mental disorders were assessed with fully structured lay
interviews rather than clinical interviews, 2) earnings were
assessed with self-report rather than administrative
records, and 3) the dynamic association was estimated
with cross-sectional data. Another limitation is that the
productive labor of women in domestic activities was not
assigned a monetary value in the analysis even though it
has value. As a result of this, the true financial impact of
the fact that women with serious mental illness are less
likely than other women to have earnings was overesti-
mated to the extent that the unpaid labor of women with-
out earnings is greater than that of women with earnings.

One technical limitation is that we applied a flat fringe
benefit rate of 42% to all workers. It could be argued that
the average fringe benefit rate of workers with serious
mental illness is lower than the national average because
the lower-paying jobs of persons with serious mental ill-
ness probably also have lower than average fringe benefit
rates. We were unable to assign differentiated fringe bene-
fits to individual NCS-R respondents because no nation-
ally representative administrative data exists that would
allow us to do this. It should be noted, however, that the
assumption of constant fringe benefits leads to a conser-
vative bias in our estimates, due to the fact that we pre-
sumably overestimated total compensation to workers
with serious mental illness.

Perhaps the most significant limitation of the analysis is
that we were unable to adjust for the reciprocal effect of
low earnings on risk of mental disorder. There is good rea-
son to believe that such an effect exists (35). Because of
this limitation, while we can state that serious mental ill-
ness is associated with low earnings, we cannot state how
much of this association is due to serious mental illness
causinglow earnings. Earlier studies and, indeed, virtually
all cost-of-illness studies (36) have the same limitation.
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FIGURE 2. Estimated Societal-Level Effects of 12-Month
DSM-IV/CIDI Serious Mental Iliness on Earnings in 2002 by
Gender, With and Without Controls for Education, Marital
Status, and Household Size
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There is no way to correct this limitation definitively with
nonexperimental data. Controlling for mediating vari-
ables, such as education and marital status, which might
themselves be reciprocally related to mental disorder,
would not be a corrective measure, as this can lead to
overcorrection. Longitudinal analysis can sometimes
help. For example, a 5-year longitudinal follow-up in four
U.S. cities of 5,000 initially employed respondents ages
18-30 from the CARDIA study found that high baseline
Center for Epidemiologic Studies Depression Scale (CES-
D) scores significantly predicted subsequent unemploy-
ment and decreases in income even after controlling for
baseline education, marital status, and history of prior un-
employment (37). Even here, though, high baseline CES-D
scores could have been influenced by knowledge of job in-
security, which in turn predicted subsequent job loss. So-
phisticated econometric models can sometimes be useful
in resolving such uncertainty if information is available on
third variables that influence one but not the other vari-
able in a reciprocal pair (38), but such models are highly
sensitive to misspecification (39).

Although not a limitation per se, it is also worth noting
that we purposely restricted the analysis to only one com-
ponent of the societal costs of mental disorders: the im-
pact on earnings. We did not consider such other societal
costs as the impact of mental illness on welfare and Sup-
plemental Security Income or the workplace effects of
mental illness on lost productivity. The results reported
here should consequently not be considered a compre-
hensive estimate of all the societal costs of mental illness,
but only the estimate of one component of these costs,
with the caveat that the $193.2 billion decrement in earn-
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ings should be seen as associated with mental illness
rather than necessarily caused by mental illness.
Experimental interventions are ultimately the only reli-
able way to resolve this uncertainty and document causal
effects of mental disorders on earnings or other indicators
of role performance (40). Such interventions are compara-
tively rare and almost always include only relatively short-
term follow-up. It is consequently important for future
treatment effectiveness studies to include measures of
functioning (such as measures of employment status,
work productivity, and earnings) as secondary outcomes
and for these studies to follow participants as long as pos-
sible in order to document long-term effects of mental dis-
orders on functional outcomes. It is also important to note
that some interventions, such as those based on a social
skills training model or an occupational rehabilitation
model, might be effective in decreasing unemployment
and improving job performance among people with seri-
ous mental illness without decreasing symptoms of men-
tal illness. It is important that interventions of this type,
aimed directly at addressing the problem of low earnings,
be implemented and evaluated. Controlled studies of
these sorts, when combined with information about the
prevalence and course of illness from epidemiological
studies, are our greatest hope of obtaining more definitive
data than presented here about the effects of mental dis-
orders on earnings and other aspects of functioning.
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