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Abstract: Poor mental health creates significant economic costs, in addition to human suffering, and is a growing 
world-wide concern, especially with an aging population. To estimate the cost of this disease in the U.S., we adopt a 
conventional economic growth model and include the number of poor mental health days (PMHD) as a right-hand 
side variable. Controlling for various county-level variables associated with income growth, our results suggest that 
one additional PMHD is associated with a 1.84 percentage point lower per capita real income growth rate, or $53 
billion less total annual income, across the U.S. between 2008 and 2014. This effect is in addition to the income losses 
associated with the Great Recession. 
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1. INTRODUCTION 
The global economic cost of mental illness is projected to exceed $16 trillion over the next 

20 years (Bloom et al., 2011), an amount greater than that associated with any other non-
communicable disease. Over half of these costs (55 percent) will be incurred in high-income 
countries, amounting to about $450 billion annually (ibid.). The economic cost or earnings losses 
associated with mental health disorders have been estimated for a number of countries, including 
France (Chevreul et al., 2013), Spain (Barbaglia et al., 2012), China (Lee et al., 2010), and the 
United States (Kessler et al., 2008), as well as for Europe as a whole (Wittchen et al., 2011). Cost 
estimates such as these include medical and opportunity costs, and they can be obtained through 
one of three approaches (Thomas, 2008): (1) direct and indirect cost of illness estimates; (2) value 
of lost output or lowered economic growth; and (3) value of a statistical life. In all cases, key 
assumptions about the future are needed, including how mental health affects the supply of labor 
and capital stocks, in the case of the second approach.  

The direct costs of treating mental illness including costs of insurance are substantial and 
of significant public concern. At the same time, less attention has been paid to indirect costs such 
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as employment and income losses, which are sizeable. These costs arise due to dis-employment 
effects as well as earnings losses, conditional on employment. Marcotte and Wilcox-Gok (2001) 
suggest that 5-6 million U.S. workers cannot find work due to mental health problems and among 
those employed, poor mental health may reduce annual income by as much as $3,500-$6,000 per 
worker, totaling approximately $100-$170 billion in annual losses. Anecdotal evidence from rural 
communities in the U.S. suggests that even when these areas are able to attract new employers, or 
benefit from new forms of energy exploration such as hydraulic fracturing, firms often are unable 
to find capable workers because of widespread drug abuse and related un-employability concerns.  

Goetzel et al. (2000) show that mental health ranks among the top 10 costliest illnesses for 
U.S. employers, when accounting both for the direct medical expenditures and additional costs of 
employee absence and productivity losses. Aggregating these direct costs and those associated 
with workplace absence, short-term disability, and self-reported on-the-job productivity losses, 
Goetzel et al. (2004) estimate mental illness to be the third costliest disease in the U.S., averaging 
$348 per employee annually, lagging behind only hypertension ($392) and heart diseases ($368).  

In this paper, we seek to estimate ex post income losses in U.S. counties in recent years 
due to poor mental health, rather than predict the future cost of mental illness. We extend earlier 
research that compares earnings in the preceding 12 months of 5,000 individuals with and without 
mental illness, holding constant other determinants of income (Kessler et al., 2008). These authors 
estimate the contemporaneous annual cost of mental illness to be $193.2 billion using 2001-2003 
data. Our approach differs from previous work in that we use county-level data on inflation-
adjusted income growth in a period (2008-2014) after the occurrence of the period in which the 
average level of mental health is measured (2002-2008 average value).  

2. LITERATURE AND CONCEPTUAL FRAMEWORK  
Poor mental health days can affect labor market success in several important ways. One 

obvious impact is the lack of motivation and energy, in addition to potentially adverse relationships 
with co-workers, which may lead to low job performance and productivity. Another is periodic 
absence from work due to sickness. The literature examining the relationship between employee 
well-being and work productivity dates back to the 1930s (see Hersey, 1932; Kornhause and Sharp, 
1932). The so called “happy-productive worker” hypothesis postulates that happy workers are 
more efficient and productive and less likely to turn over than their unhappier counterparts. Despite 
the considerable interest in the subject, a great deal of inconsistency remains in uncovering the 
relationship between the two; some suggest a positive linkage while others indicate no relationship 
at all (see Wright and Cropanzano, 2007 for review). The inconsistencies appear to be largely due 
to differences in measuring “happiness.” In particular, job satisfaction may not be the most 
effective proxy for happiness (Brief and Weiss, 2002; Wright, 2004). More recently, attention has 
shifted to understanding the relationship not only between job satisfaction and productivity, but 
rather the linkages between general psychological well-being (PWB), sometimes referred to as 
subjective well-being (SWB), which also includes emotional states of employees beyond the work 
place.  

For example, a longitudinal study by Bolger and Schilling (1991) suggests that people who 
are predisposed to negative emotions are more likely to engage in arguments and negative 
relationships with co-workers. Cropanzano and Wright (2001) also argue that unhappy people are 
more defensive with co-workers, generally exhibit pessimism and low self-esteem, and are more 
sensitive to threats. Furthermore, those who are depressed may exhibit little to no motivation and 
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energy, and thus have poor work performance. On the contrary, positive emotions boost 
productivity because positive people are more cooperative and helpful (Isen and Baron, 1991), 
more efficient and can creatively deal with complex tasks, and accumulate resources (e.g., social 
capital) for better future performance (Estrada et al., 1997; Madjar et al., 2002; Madjar, 2008; 
Fredrickson, 2003).  

Another channel through which poor emotional health could lead to labor market failures 
is because mental illness may reduce individuals’ investment in human capital and hinder their 
innate ability, which in turn limits their productivity (see Bartel and Taubman, 1979). This happens 
because individuals are forced to limit their labor time due to illness and are able to enter into only 
a restricted set of market activities. Specific to mental health, evidence suggests a prevalence of 
mental illness during late adolescent age and early childhood (Mental Health Commission, 1999). 
These are periods when individuals are actively engaged in education and training (Harnois and 
Gabriel, 2002), interruption of which in turn reduces skills and qualifications and may affect future 
employment opportunities and reduce productivity and income. Berndt et al. (2000) report 
empirical evidence that early onset chronic depressions lead to a significant human capital loss 
(e.g., educational attainment) for women in the U.S. (see also Fletcher, 2008). Estimates of 
employment losses due to mental illness vary in the literature by type of mental disorder and the 
sample studied. For example, employing the national comorbidity survey, Ettner et al. (1997) find 
that psychiatric disorder reduces employment by 11 percent among both men and women in the 
U.S., negatively affecting work hours and wage earnings. Frijters et al. (2010) also suggest that 
the probability of labor force participation declines by 17 percent as a result of increased mental 
disorders in Australia and that it is larger for females and older individuals (see also Zhang et al., 
2009). Chatterji et al. (2007) show that employment effects of psychiatric disorders and mental 
stress are higher among Latinos and the white American born population, while the effect is mixed 
among Asians descendants in the U.S. (see also Ojada et al., 2009) for variations by gender and 
immigration status).1  

Instead of making explicit assumptions about the effect of current or future mental health 
on the supply of labor or capital, and then forecasting the effect as is done in most previous studies, 
we introduce a measure of poor emotional well-being (referred to as (poor) mental health days 
throughout) into a county-level economic growth model. We underscore that the measure of 
mental health employed in our study does not refer to medically diagnosed mental illness. 
According to the Behavioral Risk Factor Surveillance System (BRFSS), which is the source of our 
data, the mental health days refer to the perceived emotional well-being of respondents and is a 
response to the specific question, “Now thinking about your mental health, which includes stress, 
depression, and problems with emotions, for how many days during the past 30 days was your 
mental health not good?” We are thus able to test statistically whether the poor mental health state 
measure affects economic growth and, if so, by how much.  
  

                                                 
1 An alternative proposed in the literature to measure the productivity loss associated with poor health is the friction cost approach. 
The premise underlying this approach is that the costs of illness are equivalent to the costs of finding replacements for the ill 
workers (Koopmancschap and van Inevald, 1992). These replacement costs are a function of the length and expense to restore 
productivity to its pre-morbidity level as well as the number of unemployed workers who can rapidly substitute into the production 
process. 
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3. EMPIRICAL MODEL 
We start with a simple economic growth model (e.g., Barro, 1991). Let ΔyiΔt denote per 

capita income growth in county i over period Δt that starts at t0. Further, let 𝑋𝑋𝑖𝑖𝑖𝑖0 denote a vector of 
determinants of economic growth, including initial per capita income at t0 and a set of control 
variables familiar from the literature (e.g., Goetz et al., 2011). We add to this model our measure 
of emotional well-being, the number of poor mental health days (pmhdi) reported by respondents 
in the ith-county, also measured at t0. This provides the following estimating equation, with β and 
γ representing parameters to be estimated and εi denoting a well-behaved error term: 

(1)                                               ΔyiΔt =  𝛽𝛽𝑋𝑋𝑖𝑖𝑖𝑖0 + γ 𝑝𝑝𝑝𝑝ℎ𝑑𝑑𝑖𝑖𝑖𝑖0+ εi 

This set-up tends to mitigate any potential endogeneity bias (Levinson et al., 2010; Sareen 
et al., 2011) because the ensuing per capita income growth rate measured over Δt cannot affect the 
beginning period (t0) variables in X.2 The hypothesis tested is that poor mental health is not 
associated with income growth rates at the county-level, i.e., H0: γ=0, versus the alternative, that 
it is associated with lower growth: HA: γ<0, which would be consistent with findings in the 
literature. 

In addition to starting year or initial per capita income (measured in 2008, which also 
coincides with the depth of the Great Recession nationally) our control variables include: 
educational attainment, social capital, which has been used in similar studies previously and was 
used recently to study economic mobility (Chetty et al., 2014), population density, and the county’s 
natural amenities. We also control for urban-rural status of a county. As a robustness check, we 
sequentially add additional controls including industry structure, physical (in)activity of county 
residents, regional fixed effects, and median age in a county.  

4. DATA SOURCES AND DESCRIPTIVE STATISTICS 
We retrieve county-level data from various public sources, including the Bureau of 

Economic Analysis3 for per capita income, the U.S. Census for population and educational 
attainment, and the Northeast Regional Center for Rural Development (NERCRD)4 for social 
capital for the 3,113 counties (Rupasingha et al., 2006, with updates). The latter variable is an 
index constructed using variables measuring density of civic, religious, sports, political, and 
business associations, along with voter turn-out, non-profit organizations, and county response 
rates to the Census Bureau Decennial census (for details, see Rupasingha et al., 2006). Social 
capital measures the level of civic engagement in a community that, like human and physical 
capital, has in previous studies been found to be associated with income growth (e.g., Rupasingha 
et al., 2007). The pmhd variable is available from the County Health Rankings5 and is derived 
from the Behavioral Risk Factor Surveillance System (BRFSS). This variable is reported only for 
counties with n>50 respondents, i.e., for 2,906 counties in 2010, and it represents an average of 
                                                 
2 We also acknowledge that this approach may not fully eliminate endogeneity because of strong path dependency between the two 
variables. For example, Goetz et al. (2015) find that income significantly affects county-level mental health. However, obtaining 
instruments is a great challenge. Dropping pmhd in a robustness test, we find that the remaining parameter estimates do not change 
substantially.  
3 Available at http://www.bea.gov/regional/index.htm 
4 Available at http://aese.psu.edu/nercrd 
5 The specific question asked of respondents is, “Now thinking about your mental health, which includes stress, depression, and 
problems with emotions, for how may days during the past 30 days was your mental health not good?” Data are available at 
http://www.countyhealthrankings.org 

http://www.countyhealthrankings.org/
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data collected from 2002 to 2008. Since this is the earliest period for which the variable is 
available, we are limited in the choice of our time lag to six years (2008-2014): per capita income 
data are only available for 2014 as of this writing. The sample average pmhd is approximately 3.5 
days, the minimum value being as low as a half-day (0.44) and the maximum exceeding 8 days. 

To control for other health indicators that may also be associated with income growth as 
well as mental health, we calculate the percent obese population in a county based on county 
Health Rankings & Maps data.6 Industry structure for a county is captured in the shares of 
employment in the following economic sectors based on the employment series published in the 
U.S. Census County Business Patterns (CBP): (i) Agricultural, Forestry, and Fishing; (ii) 
Construction; (iii) Manufacturing; and (iv) Transportation and Warehousing sectors. We 
hypothesize that the effects are largely negative because blue-collar occupations, and 
manufacturing in particular, are increasingly under pressure due to automation and globalization. 
Pierce and Schott (2016) suggest that the rising mortality rates of middle-aged males identified in 
Case and Deaton (2015) coincide with the opioid epidemic that started with China’s ascension to 
the WTO, and rising import competition in the U.S. for manufactured goods.  

The county natural amenity score was obtained from the USDA. The score is constructed 
using a county’s topography, water area, and six measures of climate including various measures 
of sun light, temperature, and humidity. Higher values of this scale indicate a higher amenity rate.7 
Table 1 presents summary statistics for the dependent and explanatory variables, along with 
  

Table 1: Summary Statistics and Hypothesized Directions of Effects 

Variable Definition Source Effect Mean 
Std. 
Dev. Min Max 

change_income (income 2014−income 2008)/income 2008 x 
100 

BEA NA 7.7 15.59 -49.40 401.0 

Initial income Per capita personal income (x103), 2008 BEA − 36.3 9.15 15.80 119.30 
edu_bachelor+ % with a bachelor's degree or higher 2000 Census + 16.7 7.83 4.90 60.50 

social capital Social capital index, 2005 NERCRD + -0.03 1.59 -3.80 15.20 
pmhd Average reported number of poor mental 

health days per month, 2002-2008 
County Health 
Ranking 

− 3.50 1.03 0.40 8.30 

% obese % obese population, 2002-2008 County Health 
Ranking 

− 28.40 3.66 12.50 43.50 

Manufacturing % employed in manufacturing sector, 2002-
2008 

U.S. Census CBP − 17.0 12.02 0.00 69.90 

Construction % employed in construction sector, 2002-
2008 

U.S. Census CBP − 6.60 3.78 0.00 47.10 

AgForestFishing % employed in agriculture, fishing and 
forestry sectors, 2002-2008 

U.S. Census CBP − 0.80 1.71 0.00 35.70 

TransportWareho
use 

% employed in transportation & 
warehousing sectors, 2002-2008 

U.S. Census CBP − 3.60 3.11 0.00 42.20 

Amenity Scale Natural Amenity Scale, 2000 USDA + 0.00 2.28 -5.40 11.20 

Median Age Median resident age in the county Census + 37.30 3.89 20.70 54.30 

RUCC Rural-urban Continuum code (1-9), 2003 USDA, ERS ? 5.0 2.65 1 9 

                                                 
6 Data available at http://www.countyhealthrankings.org/ 
7 More information about the natural amenity scale can be found at http://www.ers.usda.gov/data-products/natural-amenities-
scale.aspx 

https://urldefense.proofpoint.com/v2/url?u=http-3A__www.countyhealthrankings.org_&d=BQMFAg&c=DSjRkwq0--jWtQe8-PE-XygscJfWDic-ywJ7tqPEeYU&r=eVnVygdbJO0WpO0-npD7S1ptTJvhADx7zsdjjBUje6Q&m=Dd0vv5SHrPr8yW2BuydpIhzl4b55pIEZ3BA0ONFhoK0&s=JcGa0oGtBJQvSS0-2akxKJq-29v0UYPZQRxhqHEwc2w&e=
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Figure 1 Average Number of Reported Poor Mental Health Days, 2002-2008 

  
Note: Data are not available for counties with n<50 observations 

definitions, sources and the expected direction of the effect. Figure 1 shows the distribution in 
quintiles of the dependent variable across the U.S., for counties with valid observations.  

The rural-urban continuum codes for counties are compiled by the Economic Research 
Service of the U.S. Department of Agriculture (ERS/USDA) and are described in Table 2. Rural-
Urban Continuum Codes are a classification scheme that differentiates counties by the population 
size as well as degree of urbanization and adjacency to a metro area. There are a total of nine codes, 
in an increasing order, with one indicating highly metropolitan area, while nine classifies a fully 
rural county type. Approximately 48 percent of the sample counties have a Rural-Urban 
Continuum Code of 5 or less, while 52 percent comprise relatively less urbanized and rural 
counties. 

In addition, our model includes regional dummy variables that identify states within eight 
divisions of the Bureau of Economic Analysis, as reported in Table 3. As a robustness check we 
also account for the median age in a county using U.S. Census, 2000 Population Estimates.  

5. RESULTS 
Columns 1-6 of Table 4 report results from an OLS model, in which we sequentially add 

variables as a way to assess the endogeneity bias between poor mental health days and income 
growth that may be due to omitted variables. All model specifications include RUCC codes and 
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Table 2: Description of 2003 Rural-Urban Continuum Codes, Including Number of 
Counties and Distribution of Sample Counties Across RUCC 

RUCC Description Obs. Percent 
Metro - 

1 Counties in metro areas of 1 million population or more 398 13.86 
2 Counties in metro areas of 250,000 to 1 million population 319 11.11 
3 Counties in metro areas of fewer than 250,000 population 340 11.84 

Non-metro-   
4 Urban population of 20,000 or more, adjacent to a metro area 218 7.59 

5 Urban population of 20,000 or more, not adjacent to a metro 
area 101 3.52 

6 Urban population of 2,500 to 19,999, adjacent to a metro area 566 19.71 

7 Urban population of 2,500 to 19,999, not adjacent to a metro 
area 409 14.24 

8 Completely rural or less than 2,500 urban population, adjacent 
to a metro area 179 6.23 

9 Completely rural or less than 2,500 urban population, not 
adjacent to a metro area 342 11.91 

Notes: Source is USDA ERS 

Columns (4) – (6) also control for regional variations in income growth in the form of U.S. Census 
Bureau’s division dummies. Regression coefficients for all variables are mostly consistent across 
the models, except for the number of poor mental health days, the magnitude of which declines as 
we add important variables, the omission of which resulted in upward-biased coefficient 
estimates.8 We find that income convergence and social capital have the hypothesized positive 
effect on growth, the effect of the latter becoming insignificant in models with regional dummies. 
Educational attainment positively affects income growth across all model specifications.  Also, all 
 

Table 3: Description of BEA Regions, Including Number of Counties and 
Distribution of Sample Counties across Eight BEA Regions 

BEA Description Freq. Percent 
1 New England Region (CT, ME, MA, NH, RI, VT) 67 2.33 
2 Mideast Region (DE, DC, MD, NJ, NY, PA) 174 6.06 
3 Great Lakes Region (IL, IN, MI, OH, WI) 410 14.28 
4 Plains Region (IA, KS, MN, MO, NE, ND, SD) 599 20.86 
5 Southeast Region (AL, AR, FL, GA, KY, LA, MS, NC, SC, 

TN, VA, WV) 
1,014 35.31 

6 Southwest Region (AZ, NM, OK, TX) 272 9.47 
7 Rocky Mountain Region (CO, ID, MT, UT, WY) 199 6.93 
8 Far West Region (AK, CA, HI, NV, OR, WA) 137 4.77 
Source: Bureau of Economic Analysis, available online at http://www.bea.gov/regional/docs/regions.cfm 

                                                 
8 As a robustness check, we estimated a fully specified model that also includes median age in a county. The estimated effect of 
the poor mental health days on income growth is similar to the effect reported in column (6) of Table 4. These results are available 
from the authors upon request 

http://www.bea.gov/regional/docs/regions.cfm
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Table 4: Determinants of Economic Growth, 2008-2014 

  (1) (2) (3) (4) (5) (6) 
pmhd0208 -2.158*** -2.158*** -2.125*** -1.875*** -1.855*** -1.844*** 
 (0.419) (0.417) (0.418) (0.378) (0.379) (0.378) 
Initialincome -0.425*** -0.440*** -0.445*** -0.468*** -0.483*** -0.486*** 
 (0.122) (0.124) (0.123) (0.128) (0.131) (0.131) 
edu_bachelor 0.150* 0.150** 0.132* 0.172** 0.187** 0.180** 
 (0.078) (0.073) (0.076) (0.081) (0.078) (0.079) 
pop_density 0.368* 0.362 0.354 0.366 0.379 0.376 
 (0.213) (0.233) (0.235) (0.233) (0.246) (0.247) 
NaturalamenityScale -0.197 -0.164 -0.228 -0.175 -0.160 -0.188 
 (0.123) (0.134) (0.155) (0.168) (0.168) (0.186) 
socialcapital 0.954** 0.938** 0.894** 0.604 0.679 0.669 
 (0.392) (0.398) (0.417) (0.465) (0.472) (0.479) 
RUCC_1 -10.213*** -10.452*** -10.416*** -10.172*** -10.475*** -10.453*** 
 (2.133) (2.098) (2.093) (2.049) (2.024) (2.017) 
RUCC_2 -11.760*** -11.726*** -11.697*** -11.369*** -11.429*** -11.412*** 
 (2.120) (2.037) (2.034) (2.004) (1.942) (1.938) 
RUCC_3 -11.598*** -11.461*** -11.437*** -11.415*** -11.361*** -11.344*** 
 (2.115) (2.036) (2.034) (2.016) (1.953) (1.949) 
RUCC_4 -11.223*** -11.179*** -11.188*** -11.243*** -11.197*** -11.182*** 
 (2.068) (1.991) (1.991) (1.955) (1.881) (1.878) 
RUCC_5 -11.387*** -11.567*** -11.515*** -11.978*** -12.004*** -11.963*** 
 (2.200) (2.176) (2.172) (2.192) (2.152) (2.141) 
RUCC_6 -8.076*** -7.650*** -7.696*** -8.021*** -7.709*** -7.717*** 
 (2.026) (1.885) (1.887) (1.912) (1.780) (1.782) 
RUCC_7 -7.417*** -7.322*** -7.366*** -7.281*** -7.179*** -7.182*** 
 (2.026) (1.961) (1.963) (1.943) (1.876) (1.877) 
RUCC_8 -6.764*** -6.079*** -6.113*** -6.283*** -5.864*** -5.874*** 
 (2.111) (1.979) (1.980) (2.013) (1.914) (1.916) 
AgForestryFishing  -0.538*** -0.518***  -0.374*** -0.367** 
  (0.159) (0.159)  (0.144) (0.144) 
Construction  0.005 -0.008  0.073 0.067 
  (0.089) (0.093)  (0.092) (0.096) 
Manufacturing  -0.029 -0.030  -0.001 -0.001 
  (0.029) (0.029)  (0.029) (0.029) 
TransportWarehouse  0.351*** 0.355***  0.370*** 0.373*** 
  (0.111) (0.111)  (0.110) (0.111) 
Obese   -0.110   -0.056 
   (0.089)   (0.092) 
BEA FE N N N Y Y  Y 
R2 0.12 0.13 0.13 0.14 0.14 0.14 
N 2,830 2,830 2,830 2,830 2,830 2,830 

Dependent variable = ((income 2014 - income 2008) / income 2008) x 100; Robust Standard Errors clustered at the county level are reported in parenthesis. 

RUCC_9 is an omitted rural-urban continuum code; BEA_8 is an omitted BEA region.. Significance levels for * p < 0.1, ** for p < 0.05, and *** for p < 0.01 

else equal, the most rural areas (RUCC 9 or non-adjacent and with very small populations)had a 
statistically higher per capita income growth rate than all other rural and urban areas over the four-
year period 2008-2014. The obesity rate has a negative albeit insignificant effect on income 
growth.  
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Figure 2: Mental Treatment Facilities & Median House Prices 

 

As expected, the coefficient estimate on mental health is negative and statistically different 
from zero at the 1 percent level. This result is robust across the different specifications used in the 
sensitivity analysis. Based on these results, one additional reported average day of poor mental 
health in a county is associated with approximately a 1.84-2.16 percentage point reduction in the 
national per capita income growth rate, from 16.3 percent to 13.14-13.46 percent, depending on 
the model specification. In terms of total income, this works out to $53.03-$62.3 billion annually 
for each PMHD, or $183.5-215.6 billion at the average number of PHMD (which is 3.46 
days/month). This number is of the same order of magnitude as those estimated in earlier work 
using different methods for the globe (Bloom et al., 2011) or the U.S. (Kessler, 2008).  

People with mental health problems may be moving to low growth areas.9 It is also possible 
that low- and high-income areas have heterogeneous effects on mental health. The effect of poor 
mental health days thus may differ between poor and wealthy counties. In addition, wealthier 
communities likely have more resources to address mental health problems, resulting in lower 
mental health days. In figure 2 we depict the total number of mental health facilities per 10,000 
population in a county along with the distribution of median house value across U.S. counties. As 
expected, the wealthiest counties have the largest number of treatment facilities, with fewer 
treatment centers in relatively poorer counties. To understand how this sorting may affect the 
relationship between mental health days and income growth, we separated counties into poor and 
wealthy samples.  

 

                                                 
9 This was suggested to us by a reviewer. 
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Table 5: Determinants of Economic Growth in Poor vs. Wealthy Counties 

 Poor  Wealthy 
pmhd0208 -2.299*** -0.869*** 
 (0.519) (0.288) 
Initialincome -1.041*** -0.083 
 (0.260) (0.086) 
edu_bachelor 0.658** 0.017 
 (0.270) (0.049) 
pop_density 0.172 0.139 
 (0.508) (0.158) 
Natural amenity Scale -0.373 -0.326** 
 (0.409) (0.139) 
Social capital 1.105 0.091 
 (0.819) (0.294) 
Obese -0.206 -0.106 
 (0.171) (0.087) 
Agric., Forestry, Fishing, etc. -0.603** -0.038 
 (0.260) (0.112) 
Construction 0.372* 0.073 
 (0.214) (0.074) 
Manufacturing -0.051 0.101*** 
 (0.043) (0.023) 
Transportation & Warehousing 0.498*** 0.126 
 (0.150) (0.113) 
RUCC dummies Y Y 
Regional Dummies Y Y 
R2 0.17 0.12 
N 1,378 1,452 
Dependent variable = ((income 2014 - income 2008) / income 2008) x 100; Robust Standard Errors clustered at the 
county level are reported in parenthesis; RUCC_9 is an omitted rural-urban continuum code; BEA_8 is an omitted BEA 
region. Significance levels for * p < 0.1, ** for p < 0.05, and *** for p < 0.01 

 
We use the sample median housing value to differentiate wealthy and poor counties. A 

county is defined as wealthy if the median house value equals or is greater than $76,450 and is 
poor otherwise. This definition results in approximately 1,378 poor counties, making up 48.7 
percent of the sample and 51.31 percent (total of 1,452 counties) relatively wealthy ones. Mean 
PMHD is approximately 3.36 and 3.55 days in the wealthy and poor sample, respectively. The 
two-sample comparison of these averages indicates that the average number of poor mental health 
days is statistically higher in less wealthy counties.10  

In Columns (1) and (2) of Table 5 we report coefficients corresponding to the model 
specification in Column (6) of Table 4 for poor and wealthy counties, respectively. Poor mental 
health is associated with reduced income growth in both samples. The PMHD coefficient estimate 
is almost three times larger in poor than in wealthy counties. The results suggest that every 
                                                 
10 The t-statistic associated with the two-sample comparison test was -4.71 (df=2,828) 
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additional poor mental health day is associated with an income growth reduction of about 2.3 
percent in poor counties and 0.87 percent in wealthy counties. 

 These results have several important implications. Our results suggest that poor mental 
health, which tends to be more prevalent among low-income earners (Schille et al. 2012), creates 
an implicit toll on this segment of the population in terms of reduced income growth. Moreover, 
emotional and mental problems likely lead to fewer job opportunities for those who already face 
limited job market opportunities in poorer communities due to lack of education and specialized 
skills. This segment of population is also less likely to have health insurance from employers (due 
to the low-paying nature of the jobs). Only a comprehensive public strategy involving intervention 
both in terms of health insurance as well as care provision would likely address this growing health 
concern.  

An important caveat of the estimation strategy employed in this study is that the OLS 
regression, even with the lagged explanatory variables, does not fully eliminate endogeneity bias 
between poor mental health days and income growth if there are unobservable factors that are 
correlated with both the endogenous variable and the error term in the model. Whether the bias in 
estimated coefficients is upward or downward requires knowledge about how these omitted 
unobservables affect both the endogenous variable and the dependent variable in the model 
(Wooldridge, 2016). The direction of the bias can be determined if we are able to assess how the 
omitted factors correlate with the endogenous variable and the dependent variable in the model. 
Generally, biases are downward (i.e., the true effect is larger than that shown by estimated 
coefficients) if the correlation between the omitted factors and endogenous variable (i.e., poor 
mental health days), and the correlation between the omitted factors and dependent variable (i.e., 
income growth), run in opposite directions. For example, other poor physical health conditions 
such as cancer or terminal illness are potentially omitted factors in our model. It is generally known 
that poor physical health is positively correlated with poor mental health, and negatively correlated 
with income growth. Thus, omitting such factors would generate a downward bias in our model. 
On the other hand, unobservable variables such as social support environment or greater access to 
mental health facilities may reduce mental health problems (i.e., the correlation is negative). These 
omitted factors, however, tend in turn to be positively correlated with income growth. Because of 
the opposite directions in the two correlations, the OLS coefficient estimates will again be 
downward biased. Thus, on balance we expect the estimated coefficients associated with the 
mental health problems in our model to be smaller than the true relationship, and they represent 
only the lower bound of adverse effect of mental health on income growth.  

6. DISCUSSION AND CONCLUSION 
We present an alternative method for measuring the economic cost of poor mental health, 

and our results suggest a sizeable negative effect. The annual cost of $53.03-$62.3 billion is of the 
same order of magnitude as estimated productivity losses due to failing transport infrastructure in 
the U.S. Our results are subject to the caveat that the period 2008-2014 may be unusual in 
American economic history, if only because it follows closely the 2007-2008 Great Recession. 
Our work also demonstrates the feasibility of estimating the ex post association between PMHD 
and economic growth at the county level, in conjunction with other explanatory factors. Rather 
than assuming how mental health affects economic outcomes using one of the three approaches 
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listed in the introduction,11 which are based on key assumptions, our ex post approach instead 
estimates the actual association with economic performance, holding constant other pertinent 
determinants of income growth. PMHD are indeed found to have a statistically significant and 
negative association with growth.  

Our results have important implications for several public policy issues related to mental 
health in the United States. The Mental Health Parity Act law of 1996 ended the long-standing 
practice of providing less insurance coverage for mental illnesses, or brain disorders, than what 
was provided for equally serious physical disorders. The Mental Health Parity and Addiction 
Equity Act of 2008 (MHPAEA) extends this act and mandates that group health plans and 
insurance issuers ensure that financial requirements (co-pays, deductibles) and treatment 
limitations (e.g., visit limits) applicable to mental health or substance use disorder benefits are on 
par with the basic requirements or limitations applied to all medical/surgical benefits (U.S. 
Department of Labor, 2015). While advances in public policy have addressed direct treatment 
costs associated with mental health, these policies do not capture the full costs of the disorder (e.g., 
income and productivity loss associated with increased mental issues). These indirect costs can 
substantially exceed costs of treatment and insurance coverage, as reaffirmed by the findings of 
the present study. Moreover, as suggested by the prior literature, if the mentally ill are less likely 
to find and maintain employment, the policy targeted at the inclusiveness and quality of insurance, 
primarily available through employers, may be inadequate (see Marcotte and Wilcox-Gok, 2001).  

The MHPAEA could be enhanced through other policies targeted at mitigating causes of 
mental health problems. For example, Goetz et al. (2015) recently estimated that reducing poverty 
may be a more important policy strategy than reducing income inequality to address mental health 
problems in the U.S. (see also Heflin and Iceland, 2009). Evaluating the effect of state-level mental 
health expenditures on suicide rates, Ross et al. (2012) find no significant effect and suggest that 
policies aimed at income growth, divorce prevention or support, and assistance to low income 
individuals could be more effective. Mental health problems tend also to differ by race and 
ethnicity (see Bratter and Eschbach, 2005) and closer attention to each racial segment of the 
population will enhance policy debates related to the issue. 

The incidence of certain mental health problems in the U.S., such as suicide, tends to be 
more prevalent among the middle-aged working age population, and they emerge during periods 
of adverse labor market conditions (Mohseni-Cheraghlou, 2013). Policies targeting the prime age 
population during labor market downturns can thus potentially mitigate these consequences. 
Furthermore, recent research indicates that social safety programs designed to improve the well-
being of recipients may actually make them worse off. Heftin and Ziliak (2008) find that emotional 
distress associated with food insufficiency is higher among food stamp participants in the U.S. 
This effect is explained by the size of monthly benefits, the length of program participation or 
feelings of dependency. Re-evaluating the performance metrics for some of the major social safety 
programs could address major contemporary policy challenges related to mental health.  

For mental health programs, it should be highlighted that both federal and state-level 
prevention programs and funds are fragmented across the U.S. The largest program funded by the 
federal government is the Community Mental Health Services Block Grant (MHSBG), which 
provides supplementary funds to state governments to target both adults with serious illness as 
                                                 
11 These are: (1) direct and indirect cost of illness estimates; (2) value of lost output or economic growth; and (3) value 
of a statistical life.  
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well as children with significant emotional disturbances (SAMHSA, 2015). Based on the 
Consolidated Federal Funds Reports (CFFR, 2013), over the 1993-2010 period, average annual 
spending per treatment facility on the MHSBG program approached $7.6 million (in 2002 prices) 
and has remained at the same level for years despite a significant spike in mental health problems. 
The MHSBG program also appears to be considerably underfunded relative to the Substance 
Abuse Prevention and Treatment Block Grant (SABG) program that annually averages over $49 
million per facility. Unlike to the SABG program, the MHSBG is aimed at ex-post treatment rather 
than ex-ante illness prevention (O’Connell et al., 2009). Given the scope of this research, we do 
not aim to evaluate how much these prevention programs could contribute to reducing non-trivial 
income losses forgone due to mental illness. However, the important question remains of 
evaluating their effectiveness in terms of avoidance of long-term income losses.  

REFERENCES   
Barbaglia, Gabriela, Gemma Vilagut, Lucía Artazcoz, Josep Maria Haro, Montserrat Ferrer, Carlos 

García Forero, and Jordi Alonso. (2012) "Association Between Annual Earnings and 
Mental Disorders in Spain: Individual and Societal-Level Estimates," Social Psychiatry 
and Psychiatric Epidemiology, 47, 1717–1725. 

Barro, Robert J. (1991). "Economic Growth in a Cross Section of Countries," Quarterly Journal 
of Economics, 106, 407–443. 

Berndt, Ernst R., Lorrin M. Koran, Stan N. Finkelstein, Alan J. Gelenberg, Susan G. Kornstein, 
Ivan M. Miller, Michael E. Thase, George A. Trapp, and Martin B. Keller. (2000) "Lost 
Human Capital from Early-Onset Chronic Depression," American Journal of Psychiatry, 
157, 940–947. 

Bloom, David, Elizabeth Cafiero, Eva Jané-Llopis, Shafika Abrahams-Gessel, Lakshmi Bloom, 
Sana Fathima, Andrea Feigl, Tom Gaziano, Ali Hamandi, Mona Mowafi, Danny O’Farrell, 
Emre Ozaltin, Ankur Pandya, Larry Rosenberg, Benjamin Seligman, Adam Stein, and Cara 
Weinstein. (2011) The Global Economic Burden of Noncommunicable Diseases. Geneva: 
World Economic Forum.  

Bolger, Niall and Elizabeth A. Schilling. (1991) "Personality and the Problems of Everyday Life: 
The Role of Neuroticism in Exposure and Reactivity to Daily Stressors," Journal of 
Personality, 59, 355–386. 

Bratter, Jenifer L. and Karl Eschbach. (2005) "Race/ethnic Differences in Nonspecific 
Psychological Distress: Evidence from the National Health Interview Survey," Social 
Science Quarterly, 86, 620–644. 

Brief, Arthur P. and Howard M. Weiss. (2002) "Organizational Behavior: Affect in the 
Workplace," Annual Review of Psychology, 53, 279–307. 

Case, Anne and Angus Deaton. (2015) "Rising Morbidity and Mortality in Midlife Among White 
Non-Hispanic Americans in the 21st Century," Proceedings of the National Academy of 
Sciences, 112, 15078–15083. 

CFFR. (2013). Consolidated Federal Funds Reports: Mental Treatment Programs. Available 
online in September 2013 at http://www.census.gov/govs/cffr/.  



168  The Review of Regional Studies 48(2)  

© Southern Regional Science Association 2018. 
 

Chatterji, Pinka, Margarita Alegria, Mingshan Lu, and David Takeuchi. (2007) "Psychiatric 
Disorders and Labor Market Outcomes: Evidence from the National Latino and Asian 
American Study," Health Economics, 16, 1069–1090. 

Chetty, Raj, Nathaniel Hendren, Patrick Kline, and Emmanuel Saez. (2014) "Where is the Land of 
Opportunity? The Geography of Intergenerational Mobility in the United States," 
Quarterly Journal of Economics, 129, 1553–1623. 

Chevreul, Karine, Amélie Prigent, Aurélie Bourmaud, Marion Leboyer, and Isabelle Durand-
Zaleski. (2013) "The Cost of Mental Disorders in France," European 
Neuropsychopharmacology, 23, 879–886. 

Cropanzano, Russell and Thomas A. Wright. "(2001) “When a ‘Happy’ Worker is really a 
‘Productive’ Worker: A Review and Further Refinement of the Happy-Productive Worker 
Thesis," Consulting Psychology Journal: Practice and Research, 53, 182–199. 

Estrada, Carlos A., Alice M. Isen, and Mark J. Young. (1997) "Positive Affect Facilitates 
Integration of Information and Decreases Anchoring in Reasoning among Physicians," 
Organizational Behavior and Human Decision Processes, 72, 117–135. 

Ettner, Susan L., Richard G. Frank, and Ronald C. Kessler. (1997) "The Impact of Psychiatric 
Disorders on Labor Market Outcomes," Industrial & Labor Relations Review, 51, 64–81. 

Faedda, Gianni L., Leonardo Tondo, Martin H. Teicher, Ross J. Baldessarini, Harris A. Gelbard, 
and Gianfranco F. Floris. (1993) "Seasonal Mood Disorders: Patterns of Seasonal 
Recurrence in Mania and Depression," Archives of General Psychiatry, 50, 17–23. 

Fletcher, Jason M. (2008) "Adolescent Depression: Diagnosis, Treatment, and Educational 
Attainment," Health economics, 17, 1215–1235. 

Fredrickson, Barbara L. (2003) “The Value of Positive Emotions,” American Scientist, 91, 330–
335. 

Frijters, Paul, David W. Johnston, and Michael A. Shields. (2010) “Mental Health and Labour 
Market Participation: Evidence from IV Panel Data Models,” Institute for the Study of 
Labor Discussion Papers 4883, 1–26. 

Goetz, Stephan J., Meri Davlasheridze, and Yicheol Han. (2015) “County-Level Determinants of 
Mental Health, 2002-2008,” Social Indicators Research, 124, 657–670. 

Goetz, Stephan J., Mark D. Partridge, Dan S. Rickman, and Shibalee Majumdar. (2011) “Sharing 
the Gains of Local Economic Growth: Race-to-the-Top Versus Race-to-the-Bottom 
Economic Development,” Environment and Planning C, 29, 428–456. 

Goetzel, Ron Z., Ronald J. Ozminkowski, Laurie Meneades, Maureen Stewart, and David C. 
Schutt. (2000) “Pharmaceuticals—Cost or Investment? An Employer’s Perspective,” 
Journal of Occupational and Environmental Medicine, 42, 338–351. 

Goetzel, Ron Z., Stacey R. Long, Ronald J. Ozminkowski, Kevin Hawkins, Shaohung Wang, and 
Wendy Lynch. (2004) “Health, Absence, Disability, and Presenteeism Cost Estimates of 
Certain Physical and Mental Health Conditions Affecting US Employers,” Journal of 
Occupational and Environmental Medicine, 46, 398–412. 



DAVLASHERIDZE, GOETZ, & HAN: MENTAL HEALTH AND ECONOMIC GROWTH 169 

© Southern Regional Science Association 2018. 
 

Harnois, Gaston and Phyllis Gabriel. (2002) “Mental Health and Work: Impact, Issues and Good 
Practices,” Nations for Mental Health: World Health Organization. 

Heflin, Colleen M. and James P. Ziliak. (2008) "Food Insufficiency, Food Stamp Participation, 
and Mental Health," Social Science Quarterly, 89, 706–727. 

Heflin, Colleen M. and John Iceland. (2009) "Poverty, Material Hardship, and Depression," Social 
Science Quarterly, 90, 1051–1071. 

Hersey, Rex B. (1932) "Rates of Production and Emotional State," Personnel Journal, 10, 355–
364. 

Insel, Thomas R. (2008) "Assessing the Economic Costs of Serious Mental Illness," American 
Journal of Psychiatry, 165, 663–665. 

Isen, Alice M. and Robert A. Baron. (1991) "Positive Affect as a Factor in Organizational-
Behavior," Research in Organizational Behavior, 13, 1–53. 

Kessler, Ronald C., Steven Heeringa, Matthew D. Lakoma, Maria Petukhova, Agnes E. Rupp, 
Michael Schoenbaum, Philip S. Wang, and Alan M. Zaslavsky. (2008) "Individual and 
Societal Effects of Mental Disorders on Earnings in the United States: Results from the 
National Comorbidity Survey Replication," American Journal of Psychiatry, 165, 703–
711. 

Koopmanschap, Marc A., and B. Martin van Ineveld. (1992) “Towards a New Approach for 
Estimating Indirect Costs of Disease,” Social Science & Medicine, 34, 1005–1010. 

Kornhauser, Arthur W. and Agnes A. Sharp. (1932). “Employee Attitudes: Suggestions from a 
Study in a Factory,” Personnel Journal, 10, 393–404. 

Lobao, Linda and David S. Kraybill. (2005) "The Emerging Roles of County Governments in 
Metropolitan and Nonmetropolitan Areas: Findings from a National Survey," Economic 
Development Quarterly, 19, 245–259. 

Lee, Sing, Adley Tsang, Yue-qin Huang, Yan-ling He, Zhao-rui Liu, Ming-yuan Zhang, Yu-cun 
Shen, and Ronald C. Kessler. (2010) "Individual and Societal Impact on Earnings 
Associated with Serious Mental Illness in Metropolitan China," Psychiatry Research, 180, 
132–136. 

Levinson, Daphna, Matthew D. Lakoma, Maria Petukhova, et al. (2010). “Associations of Serious 
Mental Illness with Earnings: Results from the WHO World Mental Health Surveys,” 
British Journal of Psychiatry, 197, 114–121. 

Madjar, Nora. (2008) "Emotional and Informational Support from Different Sources and 
Employee Creativity," Journal of Occupational and Organizational Psychology 81, 83–
100. 

Madjar, Nora, Greg R. Oldham, and Michael G. Pratt. (2002) "There's no Place like Home? The 
Contributions of Work and Nonwork Creativity Support to Employees' Creative 
Performance," Academy of Management Journal, 45, 757–767. 

Magnusson, Andres. (2000). “An Overview of Epidemiological Studies on Seasonal Affective 
Disorder,” Acta Psychiatrica Scandinavica, 101, 176–184. 



170  The Review of Regional Studies 48(2)  

© Southern Regional Science Association 2018. 
 

Mental Health Commission. (1999) “Employment and Mental Health. Issues and Opportunities,” 
Mental Health Commission Discussion Paper.  

Mersch, Peter Paul A., Hermine M. Middendorp, Antoinette L. Bouhuys, Domien GM Beersma, 
and Rutger H. van den Hoofdakker. (1999) "Seasonal Affective Disorder and Latitude: A 
Review of the Literature," Journal of Affective Disorders, 53, 35–48. 

Mohseni-Cheraghlou, Amin. (2013) "Labor Markets and Mental Wellbeing: Labor Market 
Conditions and Suicides in the United States (1979–2004)," Journal of Socio-Economics, 
45, 175–186. 

Molin, Jeanne, Erling Mellerup, Tom Bolwig, Thomas Scheike, and Henrik Dam. (1996) "The 
Influence of Climate on Development of Winter Depression," Journal of Affective 
Disorders, 37, 151–155. 

Morrissey, Shirley A., Peter TF Raggatt, Basil James, and John Rogers. (1996) "Seasonal 
Affective Disorder: Some Epidemiological Findings from a Tropical Climate," Australian 
and New Zealand Journal of Psychiatry, 30, 579–586. 

O'Connell, Mary Ellen, Thomas Boat, and Kenneth E. Warner (eds.). (2009). Preventing Mental, 
Emotional, and Behavioral Disorders Among Young People: Progress and Possibilities. 
National Academies Press: Washington D.C. 

Ojeda, Victoria D., Richard G. Frank, Thomas G. McGuire, and Todd P. Gilmer. (2010) "Mental 
Illness, Nativity, Gender, and Labor Supply," Health Economics, 19, 396–421. 

Okawa, M., S. Shirakawa, M. Uchiyama, M. Oguri, M. Kohsaka, K. Mishima, K. Sakamoto, H. 
Inoue, K. Kamei, and K. Takahashi. (1996) "Seasonal Variation of Mood and Behaviour 
in a Healthy Middle‐Aged Population in Japan," Acta Psychiatrica Scandinavica, 94, 211–
216. 

Pierce, Justin R. and Peter K. Schott (2016). “Trade Liberalization and Mortality: Evidence from 
U.S. Counties,” Finance and Economics Discussion Series 2016-094. Available online at 
https://doi.org/10.17016/FEDS.2016.094. 

Probst, Janice C., Sarah B. Laditka, Charity G. Moore, Nusrat Harun, M. Paige Powell, and 
Elizabeth G. Baxley. (2006) "Rural-urban Differences in Depression Prevalence: 
Implications for Family Medicine," Health Services Research, 38, 653–660.  

Ross, Justin M., Pavel A. Yakovlev, and Fatima Carson. (2012) "Does State Spending on Mental 
Health Lower Suicide Rates?"  Journal of Socio-Economics, 41, 408–417. 

Rupasingha, Anil, Stephan J. Goetz, and David Freshwater. (2006) “The Production of Social 
Capital in US Counties,” Journal of Socio-Economics, 35, 83–101. 

Rupasingha, Anil and Stephan J. Goetz. (2007) “Social and Political Forces as Determinants of 
Poverty,” Journal of Socio-Economics, 36, 650–671. 

SAMHSA. (2015). Substance Abuse and Mental Health Services Administration (SAMHSA). 
Community Mental Health Services Block Grant. Available online in May 2015 at 
http://www.samhsa.gov/grants/block-grants/mhbg.  



DAVLASHERIDZE, GOETZ, & HAN: MENTAL HEALTH AND ECONOMIC GROWTH 171 

© Southern Regional Science Association 2018. 
 

Sareen, Jitender, Tracie O. Afifi, Katherine A. McMillan, and Gordon Asmundson. (2011) 
"Relationship Between Household Income and Mental Disorders: Findings from a 
Population-Based Longitudinal Study," Archives of General Psychiatry, 68, 419–427. 

Schiller, Jeannine S., Jacqueline W. Lucas, Brian W. Ward, and Jennifer A. Peregoy. (2012) 
“Summary Health Statistics for U.S. Adults: National Health Interview Survey, 2011,” 
Vital and Health Statistics, 10, 1–20. 

Thomas, Kathleen C., Alan R. Ellis, Thomas R. Konrad, Charles E. Holzer, and Joseph P. 
Morrissey. (2009) "County-Level Estimates of Mental Health Professional Shortage in the 
United States," Psychiatric Services, 60, 1323–1328. 

U.S. Department of Labor. (2015) The Mental Health Parity and Addiction Equity Act of 2008 
(MHPAEA) Fact Sheet. Available online in March 2015 at 
http://www.dol.gov/ebsa/newsroom/fsmhpaea.html.  

Wittchen, Hans-Ulrich, Frank Jacobi, Jürgen Rehm, Anders Gustavsson, Mikael Svensson, Bengt 
Jönsson, Jes Olesen et al. (2011) "The Size and Burden of Mental Disorders and other 
Disorders of the Brain in Europe 2010," European Neuropsychopharmacology, 21, 655–
679. 

Wooldridge, Jeffrey M. (2016) Introductory Econometrics: A Modern Approach, 6th ed. Cengage 
Learning South-Western: Mason, Ohio. 

Wright, Thomas A. (2004) "The Role of ‘Happiness’ in Organizational Research: Past, Present 
and Future Directions," in Pamela Perrewe and Daniel Ganster (eds.), Exploring 
Interpersonal Dynamics.  Emerald Group Publishing Limited: Bingley, United Kingdom. 

Wright, Thomas A. and Russell Cropanzano. (2007) "The Happy/Productive Worker Thesis 
Revisited," in M. Ronald Buckley (ed.), Research in Personnel and Human Resources 
Management. Emerald Group Publishing Limited: Bingley, United Kingdom. 

Zhang, Xiaohui, Xueyan Zhao, and Anthony Harris. (2009) "Chronic Diseases and Labour Force 
Participation in Australia," Journal of Health Economics, 28, 91–108. 

 

 


