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Abstract: 

Using US state level data for 1974 to 2003, this paper estimates a relationship that allows for 

transitory and permanent effects of unemployment rates on mortality. It shows that the transitory 

effect of increasing unemployment rate is to decrease mortality. The permanent effect of 

increasing unemployment rates is to increase mortality. The detrimental effects of higher 

unemployment rates on health take long time to become visible. The permanent scars of 

unemployment on the population health are detrimental and overwhelming that dwarf any 

opposite transitory effects.   
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A Reappraisal of the Unemployment - Mortality Relationship: Transitory and 
Permanent Effects  

  
 

Introduction 

Research provides evidence that higher socioeconomic status is associated with better 

physical health,1-3 improved emotional and psychological health4-5 and reduced risk of 

mortality.6  On an intuitive level, when economic activity deteriorates, economic prospects 

worsen and unemployment increases one should expect that health would deteriorate and 

mortality would increase. The reason is that unemployed generally have lower living amenities 

and less access to health care, particularly in the US where health insurance has historically been 

provided primarily through employers. Similar arguments can be advanced for those 

involuntarily pushed out of the labour market by deteriorating economic conditions. 

There is a debate in the literature over whether unemployment increases or decreases 

population health.  A large, primarily medical and epidemiological literature suggests that 

unemployment leads to deteriorating health. Unemployment is detrimental to the individual’s 

standard of living and financial resources both of which can lead to poor nutrition and 

restrictions to access to medical health care7-8. Smoking, drinking and being overweight are more 

common and nutrition is worse among the unemployed10-12 compared to those who are working.  

High levels of unemployment rates are associated with higher incidence of stress,7 psychological 

and behavioural disorders,13 psychosomatic diseases, suicide or parasuicide,8,14,15 acts of violence 

and homicide.16-18  Thus medical/epidemiological research highlights that unemployment and 

involuntary job loss is related to greater mortality rates,10, 19-22 worse physical health 23-25 and 

worse mental health.7,24,26,27  
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However, research28 that dates as far back as 1927 suggests that mortality follows the 

business cycle – as the economy strengthens, health deteriorates and mortality increases. Recent 

work29-31 shows that economic upturns have a negative effect on physical health; contrary to the 

notion that unemployment worsens physical and mental health and that recessions and high 

unemployment rates are not detrimental to population health. To explain this finding, the 

studies29,30 argue that increasing employment rates negatively affect individual health since (i) 

non-market leisure time decreases, reducing the possibility of health enhancing activities such as 

exercise; (ii) there is increased working hours, hazardous working conditions and physical 

exertion in a growing economy; and (iii) the availability of higher income increases the 

propensity of individuals to take risks and to indulge in activities such as smoking, drinking and 

high fat diets.   

 Some studies attempt to reconcile these contrasting views by showing that the positive 

relationship holds for some individuals while the negative relationship holds for others.  Thus, 

men with higher levels of education tend to have higher mortality when unemployment rises, 

while those with lower education experience a decrease in mortality.32  Research in Japan shows 

that mortality goes up with unemployment for heart disease, pneumonia, accidents, liver disease, 

and senility while mortality goes down for suicide and diabetes during the downturn of the 

business cycle.33  Deaths during expansions come from an increase in mortality among the 

elderly and not among those active in the labour market34,35. 

In this paper, we take a different path to reconciling the two empirical findings, focusing 

on the statistical properties of the relationship by applying a single estimation technique.  It is 

shown that the negative unemployment – mortality relationship is represents only a transitory 
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effect36 while the positive unemployment – mortality relationship captures a stronger permanent 

effect. 

 

Data 

The state-level unemployment, demographic, and education data are taken from the US Bureau 

of Labor Statistics (BLS) (www.bls.gov). The twelve different mortality rates are found in the 

Vital Statistics section of the US National Center for Health Statistics (NCHS) 

(http://www.cdc.gov/nchs/deaths.htm). The time span is from 1974-2003 since the age-related 

mortality measures are not published after 2003.  Descriptive statistics are given in Appendix 

Table A1. 

 

Methodology 

Initial Specification 

The model for estimation is as follows: 

! = ℎ(!, !,!) (1) 

where ! is mortality,  ! the unemployment rate, ! state per capita income and ! is a set of other 

covariates that affect mortality such as racial makeup, education and age.  We estimate such a 

regression, using the log of different measures of mortality as the dependent variable in order to 

compare these data to the economics literature.29  The fixed-effects (Table 1) regressions reveal 

that higher unemployment leads to lower mortality which is consistent with economics articles 

on the unemployment-mortality relationship.29-31 The effect ranges from between a 0.3 and a 1.7 

percent decrease in mortality for a one percentage point increase in the unemployment rate.   
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Transitory vs. Permanent Effects of unemployment on mortality 

The fixed-effects methodology has the intuitive appeal of controlling for state-specific, but 

unmeasured, characteristics, but it suffers from two important potential limitations.  It assumes 

that the state effect is fixed over time, an assumption that is unlikely to be satisfied due to 

changes in macroeconomic, health and unemployment policies at the state level over the period 

and that the invariant effect is included in the fixed effect. In this respect, a fiercely contested 

issue23 is the importance of persistent effects of unemployment on mortality.  If the impact of 

unemployment on health is not contemporaneous, then the effects of a change in unemployment 

on health may take a long time to manifest itself.  To accommodate this we model the distinction 

between the permanent and transitory components of unemployment on mortality.  We employ 

the standard permanent-transitory decomposition using the Mundlak methodology37 which has 

been used in non-health39, 40 and health research contexts.41,42  Details of this methodology are 

described in those articles, but we briefly describe it below.  When the linearised form of 

equation (1) is estimated by fixed effects, any time invariant factors are assumed to be part of the 

state fixed effect.  It is shown38 that the fixed effect can be parameterised as follows:   

! = ℎ(!,!, !, !,!,!) (2) 

where the ‘bar’ over the variable indicates the average value of that variable over the time.  

When a linearised form of equation (2) is estimated using a random effects estimator, the 

coefficient on the level values of variable (!, !,!) is the transitory effect of that variable on 

mortality. The coefficient on the mean values of the variable (!, !,!) is the permanent effect of 

the variable on mortality.  

 A key feature of the Mundlak methodology is that it retains the econometrically ‘correct’ 

fixed-effect structure through the inclusion of the mean values of the regressors which are fixed 
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for each state.37  This circumvents the problem of correlations between unobserved state-specific 

effects and the regressors.43,44  It gives an interpretable set of fixed effects since it identifies the 

part of the state fixed effect that is associated with unemployment, per capita income and the 

other state-averaged covariates. Monte Carlo simulations38 show that this methodology provides 

a good approximation of the temporary and permanent effects of the covariates in complex 

dynamic models.    

Table 2 reports the coefficients on the temporary and permanent effects of unemployment 

for each mortality grouping.  The results show that there are both transitory and permanent 

effects of unemployment on mortality.  For the overall mortality, there is a small negative 

transitory effect of unemployment, revealing the familiar reduction in mortality found in the 

standard fixed effects estimation with similar signs and magnitudes.  This is the case for all 

mortality categories except for the 45-64 year old age group and suicide.  However, when the 

permanent effect of unemployment is statistically significant, the sign is positive indicating 

increases in unemployment rates have long lasting effects in increasing mortality.  For the 

mortality for 20-44 and 45-64 age groups, liver disease, other accidents and homicide increases 

in unemployment has a permanent effect in generating higher mortality.  Most of the other 

mortality categories have positive signs, although they are not statistically significant.  

Importantly these results suggest that the negative unemployment-mortality relationship found in 

some studies is a transitory effect, while the positive relationship found in the medical literature 

is a permanent effect of unemployment on mortality.  

 

Robustness Checks 

Endogeneity Correction 
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While the Mundlak methodology attempts to bridge the fixed- and random-effects econometric 

model, a problem that may be of concern is the potential effects of endogeneity which can cause 

the estimates in Table 2 to be biased. This may arise from two sources. First, the reverse 

causality in that unemployment may cause ill health but unhealthy workers may be more prone 

to unemployment.  Second, some of the independent variables may be correlated with the state-

level random effect45 as state-specific policies, captured in the state effect that affect the 

regressors, generate an endogeneity problem. Regarding the former case, endogeneity is unlikely 

to arise since the dependent variable not ill health but mortality, and hence there is no issue of 

reverse causality. To deal with the latter case, we use a specification very similar to the Mundlak 

specification (using residuals from a first stage regression as instruments45) to test whether the 

results in Table 2 are robust to this type of endogeneity for both the unemployment rate and per 

capital income. 

Table 3 reports the estimates obtained from this statistical procedure (using the Stata 

command ‘xthtaylor’).  In general, the estimated transitory effects of unemployment are 

similar to the ones obtained from the Mundlak methodology (Table 2).  However, some of the 

permanent effects of unemployment on different mortality measures show some changes.  For 

example, the permanent effect for unemployment on overall mortality is now positive and 

statistically significant for the 65 plus age group, cancer, and heart disease, while it is negative 

and (marginally) significant for vehicle accidents.  A few permanent effects of unemployment 

turn out to be statistically insignificant (mortality for the 20-44 age group, liver disease and 

homicide).  The transitory and permanent effects of unemployment on mortality are typically in 

opposite directions, confirming the decreasing effect of unemployment on mortality is mostly 
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transitory, and that the permanent effects of unemployment on mortality are deleterious as the 

medical literature suggests. 

 

Cross Panel Correlations   

A second robustness check examines a potential problem in the correlation between the different 

panels (in this case, US states) in the regressions. Parametric tests confirm cross-panel 

correlations46 which imply that the estimates are not efficient (results available from the authors).  

To deal with this we use Feasible Generalizable Least Squares (FGLS)43, 47 which allow for a 

very general form of the covariance across variables. Research shows51 that if there is cross-panel 

correlation, FGLS is more efficient than any other estimator that assumes no correlation, there 

may be some shortcomings.  There is reduced efficiency in the FGLS estimator if the number of 

time periods, T, is small relative to the number of panels, N48  as the estimated standard errors 

tend to be very small leading to statistical significance when there may not be, although this does 

not impact the size or sign of the coefficient.   

In this study we have a number of time periods (years) smaller relative to the number of 

panels (states) since there are only 30 years and 51 states.  To circumvent this, a methodology 

similar to bootstrapping is devised.  Using a random number generator, a number between 0 and 

100, is assigned to each state.  States allotted a value of over 60 are excluded – thereby on 

average 60 percent of the 51 states is retained in the sample.  This results in fewer than 30 states, 

thereby satisfying the T ≥ N rule.  The FGLS regression is then used (Stata command ‘xtgls’) 

allowing for cross-panel correlations and heteroskedasticity and the results are saved.  This 

process is repeated 500 times with different draws of states.  Then the coefficients on the 

unemployment variables are averaged across all the repeated FGLS estimates. Similarly, their 
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standard errors are averaged across all the repeated FGLS estimates.  In order to insure that only 

under 30 states are retained, only regressions that had 29 or fewer states are used in the analysis.  

This occurred 431 out of the 500 times.  (Results based on the full 500 estimates are similar and 

are available from the authors upon request). 

The results are shown in Table 4.  It is important to note that the coefficient estimates are 

little changed from Table 2.  The slight variation is primarily due to the averaging of the 

coefficients from the randomly chosen states.  The estimated coefficients are much more 

precisely estimated since nearly every coefficient is statistically significant at the 1 percent level. 

The key point is that the pattern of results is consistent under this robustness checks.  The pattern 

of increasing in unemployment generating lower mortality stem from the transitory effects of 

changes in unemployment rates, while the opposite relationship comes from the permanent 

effects of unemployment on mortality. 

 

Discussion and Conclusions 

Intuition, economic theory, and the medical literature suggest that there should be a positive 

relationship between the unemployment rate and mortality since the unemployed have fewer 

economic resources to contribute toward health care, particularly in the US, and have higher 

physical and mental stress.  Nevertheless, some economic research finds a negative aggregate 

relationship between the unemployment rate and mortality. The aim of this paper is to investigate 

these two effects in one econometric specification.  The study reveals a permanent effect of 

increased unemployment rates on increased mortality, often far larger than similar transitory 

changes in the unemployment rate.   
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Since the transitory and permanent effects of unemployment on mortality are in opposite 

directions, an important policy issue is to evaluate the relative impact of the transitory and 

permanent effects of an increase in unemployment rates on mortality; to evaluate the magnitude 

of the transitory effect that would be needed to equal the increased mortality from a one 

percentage point increase of the permanent effect.  Table 5 reports the results from such a 

simulation, using the coefficient estimates from Table 2.  For overall mortality, if there was a one 

percentage point increase in the permanent effect of the unemployment rate, mortality would 

increase by 0.3 percent. The transitory effect of this unemployment rate increase would have to 

increase by 0.6 percentage points to offset the increased mortality from the permanent effect.  

This is because the coefficients are roughly about the same size. However, the transitory effect of 

an increase of unemployment rates would need to increase by 9.8 percentage points for the 20-44 

year old group and 6.0 percent for the 45-64 age group in order to offset the permanent effect of 

unemployment on mortality (although it is only 1.5 percentage points for the mortality of the 65 

plus age group).  In every case where the signs of the transitory and permanent effects are 

opposite, the transitory effect of unemployment in reducing mortality needed to equal the 

increased mortality from a one percentage point increase of the permanent effect are a multiple 

of the latter effect.  

What does this imply about the mortality-unemployment relationship?  An 

interpretation20 is that at the start of economic expansions, an increase in work intensity occurs as 

firms react to the pressure of increasing aggregate demand. This effect is reinforced by the 

reluctance of employers to hire new personnel before they are confident that the increasing 

demand is long lasting.  This pertains to increased incidence of accidents at work and high work 

stress that is reflected in an increased incidence of cardiovascular illnesses. Since the detrimental 
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effects of higher unemployment rates on health take a relatively long time to manifest 

themselves, mortality occurring during the economic upturns has its roots on the worker’s 

hardship during the preceding downturn and high unemployment.  Hence, one would expect the 

transitory effects of unemployment on mortality to have a health enhancing impact on health.  

However, with the passage of time the permanent scars of unemployment on the health of the 

population become visible and overwhelming as the medical research showns.  The results here 

suggest that for many mortality categories, the permanent effects of unemployment are stronger 

than the transitory gains of an increase in unemployment.   

This paper shows that the permanent effects of economic troughs, and, in general, the 

permanent effects of high unemployment rates cause a marked worsening of population health. 

These deleterious effects overwhelmingly outweigh any possible short run individual health 

improvements that may be attributed to the reduced individual effort and activity in periods of 

slack demand. In line with recent literature49, this paper implies that high unemployment rates 

and severely reduced economic activity apart from the enormous loss of human capital, 

undermine the health and, hence, the future potential of the population. This study implies that 

economic progress has consistently beneficial effects on population health. Hence, Keynesian 

macroeconomic stabilization policies aiming at full employment have unintended beneficial 

consequences namely they have powerful favourable effects on mortality or morbidity which 

importantly imply subsequent reductions in the public or private health related expenditures. 
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Table 1.  Coefficients from Fixed Effects Estimation on the State Unemployment Rate 
Mortality Measure Coefficient 
Overall Mortality -0.005*** 

(-8.04) 
Mortality 20-44 yr old -0.005** 

(-2.23) 
Mortality 45-64 yr old -0.003* 

(-1.90) 
Mortality 65 plus -0.002** 

(-2.40) 
Heart Disease -0.006*** 

(-5.22) 
Cancer -0.002*** 

(-2.59) 
Flu/pneumonia -0.010*** 

(-3.94) 
Liver Disease -0.008*** 

(-2.56) 
Vehicle accidents -0.017*** 

(-6.65) 
Other accidents -0.010*** 

(-3.69) 
Suicide 0.005** 

(2.21) 
Homicide -0.008* 

(-1.70) 
Notes:  Other covariates include:  per capita income, the percent of the states’ population which 
is black, Hispanic, does not have a high school degree, has a high school degree, is under five 
years of age, is over 65 years of age, state fixed effects and year dummy variables.  Numbers in 
parentheses are t-statistics.  *, **, *** indicate statistical significance at the 10, 5, and 1 percent 
level.  
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Table 2.  Transitory and Permanent Effects of Unemployment Rates on Mortality, Selected 
Results from Mundlak Methodology 
 
 Unemployment Rate 
Dependent Variable Transitory Effect Permanent Effect 
Overall Mortality -0.005*** 

(-8.02) 
0.003 
(0.66) 

Mortality 20-44 yr old -0.005** 
(-2.23) 

0.049*** 
(3.28) 

Mortality 45-64 yr old -0.003* 
(-1.90) 

0.018** 
(2.46) 

Mortality 65 plus -0.002** 
(-2.39) 

0.003 
(0.35) 

Heart Disease -0.006*** 
(-5.21) 

-0.016 
(-1.36) 

Cancer -0.002** 
(-2.57) 

0.002 
(0.29) 

Flu/pneumonia -0.010*** 
(-3.94) 

-0.030 
(-1.47) 

Liver Disease -0.008** 
(-2.56) 

0.069*** 
(3.26) 

Vehicle accidents -0.017*** 
(-6.64) 

-0.025 
(-1.20) 

Other accidents -0.010*** 
(-3.69) 

0.048* 
(1.88) 

Suicide 0.005** 
(2.21) 

0.001 
(0.05) 

Homicide -0.008* 
(-1.70) 

0.095** 
(2.34) 

Notes:  All mortality measures are in log form.  Numbers in parentheses are t-statistics.  Regressions include 
differenced and mean values of per capita income and all demographic controls, plus year dummy variables.  The 
‘Permanent Effect’ is proxied by the average state unemployment rate, while the ‘Transitory Effect’ is proxied by 
the year-specific difference in the actual unemployment rate and the average unemployment rate. *, **, *** indicate 
statistical significance at the 10, 5, and 1 percent level. 
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Table 3.  Selected Results from the Correction for Endogeneity 
 
 Unemployment Rate 
Mortality Measure Transitory Effect Permanent Effect 
Overall Mortality -0.005*** 

(-7.90) 
0.051** 
(2.35) 

Mortality 20-44 yr old -0.005** 
(-2.23) 

0.007 
(0.17) 

Mortality 45-64 yr old -0.003* 
(-1.80) 

0.053** 
(2.50) 

Mortality 65 plus -0.002** 
(-2.37) 

0.045** 
(2.01) 

Heart disease -0.006*** 
(-5.13) 

0.067* 
(1.95) 

Cancer -0.002** 
(-2.51) 

0.070*** 
(3.15) 

Flu/pneumonia -0.011*** 
(-3.92) 

0.011 
(0.20) 

Liver disease -0.008** 
(-2.55) 

0.034 
(0.56) 

Vehicle accidents -0.017*** 
(-6.63) 

-1.37* 
(-1.89) 

Other accidents -0.010*** 
(-3.65) 

-0.082 
(-1.18) 

Suicide 0.005** 
(2.21) 

-0.051 
(-0.76) 

Homicide -0.008* 
(-1.70) 

0.115 
(1.06) 

Notes:  Numbers under coefficient estimates are t-stats.  The endogeneity-correction procedure uses an instrumental 
variables specification to control for correlation between the unemployment variables and the random effect term.  
Regressions include covariates listed in Table 2. *, **, *** indicate statistical significance at the 10, 5, and 1 percent 
level. 
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Table 4. Transitory and Permanent Effects of the Unemployment Rate on Mortality: Repeated 
Feasible GLS, Selected Results from Mundlak Methodology  

 
 Unemployment Rate 
Dependent Variable Transitory Effect Permanent Effect 
Overall Mortality -0.005*** 

(-16.18) 
0.005*** 

(12.28) 
Mortality 20-44 yr old -0.006*** 

(-7.02) 
0.042*** 

(25.57) 
Mortality 45-64 yr old -0.003*** 

(-6.46) 
0.016*** 

(20.84) 
Mortality 65 plus -0.002*** 

(-5.93) 
0.004*** 
(8.99) 

Heart disease -0.006*** 
(-14.23) 

-0.008*** 
(-11.53) 

Cancer -0.002*** 
(-4.78) 

0.007*** 
(11.33) 

Flu/pneumonia -0.010*** 
(-6.21) 

-0.024*** 
(-10.26) 

Liver disease -0.008*** 
(-4.84) 

0.065*** 
(22.94) 

Vehicle accidents -0.018*** 
(-13.16) 

-0.030*** 
(-10.11) 

Other accidents -0.010*** 
(-7.44) 

0.0300*** 
(12.88) 

Suicide 0.005** 
(3.58) 

-0.002 
(-0.87) 

Homicide -0.008*** 
(-3.86) 

0.099*** 
(21.78) 

Notes: All regressions include covariates listed in Table 2.  All dependent variables are in log form.  Numbers in 
parentheses are t-statistics.  Results are averages from 431 regressions estimated with random draws of 29 or fewer 
states. *, **, *** indicate statistical significance at the 10, 5, and 1 percent level. 
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Table 5.  Percentage Point Increase Needed in the Transitory Effect of Unemployment Rates to 
Counteract a One Percentage Point Increase in the Permanent Effect of an Increase in the 
Unemployment Rate 
 
Mortality Measure Mundlak Methodology Estimates 
Overall Mortality 0.6 
Mortality 20-44 yr old 9.8 
Mortality 45-64 yr old 6.0 
Mortality 65 plus 1.5 
Heart disease NA 
Cancer 1.0 
Flu/pneumonia NA 
Liver disease 8.6 
Vehicle accidents NA 
Other accidents 4.8 
Suicide NA 
Homicide 11.9 
Notes:  ‘NA’ indicates that the Transitory and Permanent effects have the same sign.  The ‘Mundlak Methodology 
Estimates’ are based on the Transitory and Permanent Effect estimates from Table 2.   
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Appendix Table 1.  Means of Data 
       
 
Variable 

 
Mean 

Standard 
Deviation 

Death rate per 100,000 population   
  All causes 865.1 113.4 
  All causes, 20-44 year olds 158.2 30.1 
  All causes, 45-64 year olds 814.2 167.7 
  All causes, >=65 year olds 5117.7 365.1 
  Malignant neoplasms (140-208) 192.6 30.2 
  Major cardiovascular diseases (390-448) 383.3 76.5 
  Influenza and pneumonia (480-487) 27.1 6.3 
  Chronic liver disease and cirrhosis (571) 11.0 3.5 
  Motor vehicle accidents (E810-825) 18.6 5.8 
  Other accidents (E800-807, E826-949) 20.7 4.6 
  Suicides (e950-959) 11.9 2.8 
  Homicides and legal intervention (E960-978) 8.6 4.0 
   
Explanatory Variables   
  State unemployment rate 6.2 2.0 
  Income per capita (thousands of 1987 dollars) 17.0 3.9 
  % of population under 5 years old 7.3 0.8 
  % of population aged 65 and over 12.1 2.1 
  High school dropouts (% of 25 and older pop) 26.9 8.5 
  High school degree (% of 25 and older pop) 53.1 5.4 
  College graduate (% of 25 and older pop) 19.9 5.1 
  % of population who are black 12.2 8.1 
  % of population who are Hispanic  9.2 9.7 
Notes:  All variables are weighted by state populations.  The unemployment rate refers to 
civilians aged sixteen and over.   For the mortality rates, numbers in parentheses refer to the 
category listings from the Ninth Revision of the International Classification of Diseases. 
 
 


