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Macroeconomic Conditions, Health and Government Policy
Many government policies influence short and medium-run economic performance. Some, such
as the monetary and interest rate targets, are explicitly designed to stabilize the economy. Fiscal policy
has the potential to play a similar role, although it is not aggressively used for this purpose in the United
States. The unemployment insurance and federal income tax systems act as “automatic stabilizers”
because they make government spending more expansionary in economic downturns and less so during
booms. Other programs, such as the Earned Income Tax Credit (EITC), increase incomes during
expansions, when work is easier to find, and so operate in the opposite direction (Edwards, 2005). 1
Spending by local governments also tends to be procyclical, since most states are required to balance their
budgets and receive greater tax revenue when the economy is doing well.
These policies have been widely examined. Even when their primary purpose is unrelated to
macroeconomic performance, the effects on these economic outcomes are at least partially understood.
For instance, extensive research examines how the EITC affects labor supply and consumption decisions
(Meyer & Rosenbaum, 2001; Eissa & Hoynes, 2004; Edwards, 2004). However, macroeconomic
conditions, and the government policies that affect them, may have unexpected and less studied
consequences for population health.
Health is conventionally believed to improve during economic expansions and deteriorate in
downturns. Yet the empirical evidence supporting this view is quite weak and comes from studies
containing methodological shortcomings that are difficult to remedy. Recent research, using methods that
better control for many sources of omitted variables bias, suggests that mortality decreases and many
aspects of physical (although not necessarily mental) health improve when the economy temporarily
weakens. This partially reflects reductions in external sources of death, such as traffic fatalities and other
accidents, as well as environmental factors like decreases in pollution. However, changes in lifestyles and
health behaviors also play a role and the mechanisms for these effects seem less obvious. This chapter
summarizes our current knowledge on these issues, beginning with a discussion of the shortcomings of
the more extensive analyses using multiple years of data for a single geographic location.
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Before proceeding, two points deserve mention. First, a large body of epidemiological research
examines how changes in individual economic status are related to that person’s health. Importantly,
there is a great deal of evidence that the unemployed and job losers are relatively unhealthy (Morris, et
al., 1994; Ettner, 2000; Gerdtham & Johannesson, 2003). Determining whether such correlations
represent causal relationships is a challenge, however, since bad health reduces employment probabilities
and these potential selection biases are often not fully accounted for (Bartley, 1996; Goldney, 1997;
Stewart, 2001). 2
The line of study summarized in this chapter asks a different question – namely how
macroeconomic (rather than individual) conditions affect health. This research is sometimes criticized as
being subject to the “ecological fallacy”, whereby individual relationships are difficult to ascertain using
aggregate data (Catalano & Bellows, 2005). Such concern is largely misplaced. In particular, while
unemployment rates (or similar labor market measures) are often used to proxy economic conditions, the
effects of the latter need not be restricted to or concentrated among persons changing employment status.
For instance, the stress of job loss could induce negative health effects that are more than offset by
improvements for workers whose hours or job-related pressures are reduced. In addition, the impact of
risk factors such as pollution, traffic congestion, and social isolation are not limited to working-age
individuals. Many important consequences of macroeconomic fluctuations are therefore missed when
considering only how individual labor market status is correlated with health or mortality.
Second, the diverse dimensions of health may be affected by a variety of mechanisms that have
heterogeneous impacts across segments of the population. Macroeconomic conditions therefore need not
uniformly affect all aspects of health or sectors of the population. The results summarized in this chapter
primarily focus on average population health (with some examination of subgroups) and should not be
viewed to provide definitive or universal conclusions.
1. Time Series Analyses
Researchers examining how macroeconomic conditions affect health or mortality have commonly
used time-series data. A series of investigations by M. Harvey Brenner (1971, 1973, 1975, 1979, 1987)
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have been particularly influential. He obtains evidence that recessions and other sources of
macroeconomic instability raise overall mortality and deaths from several specific sources, as well as
increasing some health problems (like alcoholism) and admissions to mental hospitals. These findings are
controversial. A number of investigators (Kasl, 1979; Gravelle, et al., 1981; Stern, 1983; Gravelle, 1984;
Wagstaff, 1985; Cook & Zarkin, 1986) point out serious technical flaws in Brenner's methods including:
the choice of lag lengths and covariates, hypothesized pattern of lag coefficients, use of inconsistent and
poorly documented data, plausibility of results, and estimation of substantially different specifications
across studies without justification or discussion of the robustness of the results.
Studies correcting the problems (Forbes & McGregor, 1984; Cook & Zarkin,1986; McAvinchey,
1988; Joyce & Mocan, 1993) fail to replicate Brenner’s findings. Instead, as detailed in Table 1, the
results are sensitive to the choice of countries, time periods, and proxies for health. Significantly, most
evidence suggests that the contemporaneous effect of economic downturns is to reduce fatalities.
Such “counterintuitive” findings are not new. Research undertaken as early as the 1920s by
William Ogburn & Dorothy Thomas (1922) and Thomas (1927) – using U.S. and U.K. data from the late
19th and early 20th centuries – identifies a positive association between macroeconomic activity and total
mortality or deaths from several specific causes (with suicides the exception). Joseph Eyer (1977) obtains
similar findings using U.S. data from 1870-1975. These correlations hint that fatalities are procyclical.
While inconclusive, since they control for few other determinants of health, they present a serious
challenge to Brenner’s hypothesis, and even he has noted that mortality tends to decline during periods of
rising unemployment. 3
Researchers have attempted to correct for many of the aforementioned problems. For instance,
Ian McAvinchey (1988) employs statistical rather than ad-hoc methods to choose the lag length and order
of the polynomial lag. Theodore Joyce & H. Naci Mocan (1993) and Audrey Laporte (2004) correct for
nonstationarity in the time series data. 4 José Tapia Granados (2004) implements spectral analysis and
local regression techniques. Ulf Gerdtham & Magnus Johannesson (2005) experiment with multiple
business cycle indicators using data on individual, rather than aggregate, mortality risk. Despite these
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innovations, the results remain ambiguous. Most research continues to suggest that mortality is
procyclical (Laporte, 2004; Tapia Granados, 2004, 2005a) but some studies find countercyclical effects
(Gerdtham & Johannesson, 2005), no impact (Joyce & Mocan, 1993), or results that vary across countries
(McAvinchey, 1988).
This lack of robustness should not be surprising since any lengthy time-series may contain
omitted variables that are spuriously correlated with economic conditions and have a causal effect on
health. 5 Consider estimates of:
Ht = α + Xtβ + Etγ + εt,

(1)

where H measures health or mortality at time t, E indicates macroeconomy conditions, X is a vector of
covariates, and ε is an error term. The coefficient of key interest, γˆ , will be biased if cov(Et,εt) ≠ 0,
which occurs if there are uncontrolled confounding factors. 6
A potential solution to this shortcoming of aggregate time series data, proposed by Stanislav Kasl
(1979, p. 787), is to conduct “a more refined ecological analysis … [by] taking advantage of local and
regional variations in the business cycle as well as in disease rates.” In a similar vein, Stern (1983, p. 69)
suggests using differencing techniques with panel data to remove the bias associated with time-invariant
area effects. Research using such strategies has become increasingly common during the last decade and
is the focus of the remainder of this chapter.
2. Pooled Data with Location-Specific Fixed Effects
Many confounding factors can be controlled for using panel data methods on samples containing
multiple geographic locations observed at several points in time. Some analyses, including most
examining mortality, utilize geographically aggregated data. Others, particularly those focusing on
morbidities or behaviors, typically employ individual-level information but with the macroeconomic
variables measured over larger areas.
Analyses using aggregate data usually estimate some form of:
(2)

Yjt = αj + Xjtβ + Ejtγ + λt + εjt,
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where Yjt is a health outcome or input at location j and time t, E measures macroeconomic conditions, X
is a vector of covariates, α is a location-specific fixed-effect, λ a general time effect, and ε is the
regression error term. The corresponding equation with microdata is:
(3)

Yijt = αj + Xijtβ + Ejtγ + λt + εijt,

where i indexes the individual and X is a vector of person-specific covariates.
In these models, the year effects hold constant determinants that differ uniformly across locations
over time (such as many changes in medical technologies) and the fixed-effect accounts for those that
vary across areas but are time-invariant (like some lifestyle differences between residents of Nevada and
Utah). Two potential drawbacks deserve mention. First, some factors fluctuating within locations over
time may not be accounted for. This problem can often be minimized by including a vector of locationspecific time trends. Second, the consequences of macroeconomic conditions are identified from
variations within areas, relative to the changes occurring in other locations. 7 This is problematic if the
impact of national business cycles (which are absorbed in the general time effects) differ from those of
more localized fluctuations. 8 For instance, Olivier Blanchard & Lawrence Katz (1992) emphasize the
role of migration flows in response to local macroeconomic conditions. These militate against finding a
procyclical variation in mortality, if movers are relatively healthy and relocate into areas with robust
economies. However, such a pattern might be induced if population projections (the denominator of
estimated mortality rates) do not completely account for this migration.
Unemployment rates are the most common proxy for macroeconomic conditions but others –
such as the employment-to-population ratio or growth in real GDP – are sometimes used. The
supplementary regressors often include individual or location-specific measures of income, age, education
and race/ethnicity. Calendar month effects (with monthly data) or location-specific time trends may be
added, and some analyses incorporate lags of the macroeconomic variables or use other methods to
capture dynamics of the adjustment process.
3. Total Mortality
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Death rates are the main proxy for health in most studies. The use of mortality has several
advantages. It represents the most severe negative health outcome, is objective and well measured, and
diagnosis does not require access to the medical system (frequently in contrast to morbidity). However,
some health conditions (such as arthritis) are generally not life-threatening and so not strongly related to
fatalities. Also, relatively small negative health shocks could accelerate the death of frail individuals
while having little effect on overall life expectancy or population health.
Table 2 summarizes the results of recent investigations using pooled data and controls for
location-specific fixed-effects to examine the relationship between macroeconomic conditions and
mortality. Despite differences in samples, time periods and some variation in model specifications, there
is widespread evidence of a procyclical fluctuation in fatalities. A 1 percentage point increase in the
unemployment rate is typically associated with a 0.3 to 0.5 percent reduction in total mortality,
corresponding to an unemployment elasticity of -.02 to -.06 (Ruhm, 2000, 2006; Tapia Granados, 2005b;
Johansson, 2004; Lin, 2005; Gerdtham & Ruhm, forthcoming). Eric Neumayer (2004) estimates an even
larger 1.1 percent decrease for Germany and Tom Buchmueller et al. (2006) a 0.8 percent drop for
France. One exceptional result is Athina Economou et al. (2004); however, since the models estimated
include covariates determined by economic conditions (smoking, drinking and pollution), the
unemployment coefficients do not indicate the full effect of changes in the macroeconomy. 9
Limited evidence (Ruhm, 2000; Neumayer, 2004; Ruhm, 2006) suggests a more pronounced
cyclical fluctuation for 20-44 than 45-64 year olds, possibly reflecting the younger group’s greater
involvement in market employment and increased vulnerability to adverse economic shocks. However,
fatality rates also change for senior citizens (65 and over), who rarely participate in the labor force,
indicating that the effects are not restricted to working age persons. Less is known about whether the
fluctuation in mortality risk differs by gender, although the available research (Neumayer, 2004; Tapia
Granados, 2005b) suggests that any such disparities are small.
4. Morbidity and Specific Causes of Death
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One reason total mortality falls when the economy deteriorates is because driving and
consequently motor vehicle fatalities decrease. Christopher Ruhm (2000) estimates that a 1 percentage
point increase in unemployment reduces U.S. traffic deaths by 3.0 percent (an unemployment elasticity of
–0.21). The corresponding declines predicted for Germany, Spain, France, and OECD countries are 1.3,
2.0, 2.0, and 2.1 percent (Neumayer, 2004; Tapia Granados 2005b; Buchmueller et al., 2006; Gerdtham &
Ruhm, forthcoming); Shin-Jong Lin (2005) obtains a strong (and probably implausible) 10.5 percent
decrease for Asian-Pacific nations. Other sources of accidental deaths also appear to diminish.
Most studies (Ruhm, 2000; Neumayer, 2003; Lin, 2005; Buchmueller et al., 2006; Gerdtham &
Ruhm, forthcoming) identify a procyclical variation in cardiovascular fatalities – the leading source of
death – with effect sizes that are similar or larger in percentage terms than for total mortality. Ruhm
(2006) indicates especially strong fluctuations for deaths from heart attacks, which is relevant since this
risk is particularly responsive to short-term changes in modifiable health behaviors and environmental
factors. Economic downturns are also generally predicted to reduce deaths from influenza or pneumonia.
Other major sources of mortality are usually estimated to decline but with less consistency across studies.
For instance, procyclical variations in fatalities from liver disease and homicide are obtained by Ruhm
(2000) and Ruhm & Gerdtham (forthcoming), which contrast with insignificant countercyclical
fluctuations by Neumayer (2004) and Buchmueller et al. (2006).
Infant deaths in the U.S. also decrease when the economy weakens. Ruhm (2000) estimates that
a 1 percentage point rise in unemployment reduces infant and neonatal mortality by 0.6 percent. Rajeev
Dehejia & Adriana Lleras-Muney (2004) predict 0.5, 0.3, and 0.9 percent declines in infant, neonatal, and
postneonatal deaths, with larger 0.9, 0.6, and 1.2 percent decreases for blacks. Conversely, infant
mortality appears to be unaffected by macroeconomic conditions in Germany (Neumayer, 2004) or
OECD countries (Ruhm & Gerdtham, forthcoming), with evidence of a countercyclical pattern for AsiaPacific nations (Lin, 2005).
The results for suicide and homicide also differ across countries. Ruhm (2000) uncovers a strong
countercyclical variation in suicides. Weaker and mixed findings have been obtained by Tapia Granados
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(2005b), Gerdtham & Ruhm (forthcoming) and Buchmueller et al. (2006), while the results of Neumayer
(2004) and Lin (2005) indicate substantial procyclical fluctuations. The point estimates suggest that
homicides increase with the strength of the economy in the United States, Spain and France (Ruhm, 2000;
Tapia Granados, 2005b; Buchmueller et al., 2006) but decline for Germany and the OECD (Neumayer,
2004; Gerdtham & Ruhm, forthcoming). Taken together, these results raise the possibility that some
health effects of the macroeconomy differ across countries or institutional arrangements, an issue
discussed further below.
Severe data restrictions have limited research on morbidity outcomes. One exception is Ruhm
(2003), who used information from the 1972-81 National Health Interview Survey (NHIS) to estimate
that a 1 percentage point increase in unemployment reduces the fraction of adults (30 and over) with 1 or
more medical conditions by 1.5 percent and those with restricted-activity or bed-days during the prior 2
weeks by 1.2 and 1.6 percent. A substantially larger decrease is in predicted for acute than chronic
conditions (3.9 versus 1.1 percent), which makes sense since the former will more rapidly respond to
changes in behaviors or environmental conditions. The 4.3 and 8.7 percent decreases in the estimated
prevalence of ischemic heart disease and intervertebral disk problems are also noteworthy, since these
medical problems are linked to stressful or unsafe working conditions (Price & Kompier, forthcoming).
They also contrast with a 7.2 percent rise predicted for non-psychotic mental disorders, further
emphasizing the distinction between physical and mental health. 10 Finally, the evidence suggests
relatively pronounced effects for males, employed persons and those of prime-working age. 11
5. Income Effects and Dynamics
Worse health during transient improvements in the economy does not imply deleterious
consequences of permanent progress. An important distinction is that temporary growth combines more
intensive use of labor and health inputs with existing technologies. Conversely, lasting gains require
innovations or expansions in the capital stock that have the potential to ameliorate negative health effects.
Health investments are also more likely to be deferred in response to temporary than long-term increases
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in work hours and sustained growth permits purchases of consumption goods (like safer cars) that
improve health.
There is strong evidence that increased permanent income improves health in developing
countries (Pritchett & Summers, 1996). The findings are more ambiguous for industrialized nations,
however, where most studies indicate a positive effect but some find that average income is not important
and there is conflicting evidence on the role of income inequality or macroeconomic conditions at birth. 12
Several empirical analyses verify differences in the effects of temporary versus permanent
changes in income. John Graham et al. (1992) show that growth in the latter (as proxied by real per capita
consumption) is associated with reduced mortality in the U.S., whereas increases in the former (measured
by reductions in unemployment) raise deaths. Christian Dustmann & Frank Windmeijer (2004) indicate
that higher wealth profiles (measured by average incomes over a 12-year period) predict improved health
in Germany but that status worsens when wages temporarily increase.
Perhaps because of these diverse effects, the parameter estimates are mixed when national or
personal incomes are included as supplementary covariates in the panel data models summarized above.
For example, Ruhm (2000) obtains positive and significant income coefficients for total mortality and
traffic fatalities but negative and usually insignificant estimates for most other outcomes. Similarly,
Neumayer (2004) uncovers a positive income effect for total mortality and deaths due to cardiovascular
disease, cancer, and some external sources but a negative coefficient for influenza/pneumonia fatalities.
It may seem surprising that econometric specifications controlling only for contemporaneous
economic conditions are able to detect changes in mortality or morbidity. One reason they can is because
the macroeconomic proxies (such as unemployment rates) are highly correlated over time, so that the
estimates actually capture the effects of economic influences over a considerable period. A second is that
some sources of death (like traffic accidents and infant mortality) have short gestation and quickly
respond to economic fluctuations.
For many outcomes, however, we expect the effects of sustained changes in the economy to
accumulate over at least some period of time. For example, in models of health capital (Grossman, 1972),
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changes in investment flows slowly affect the stock of health, leading to small initial effects that
gradually accrue. The results of studies examining dynamics of the adjustment process, while not
completely consistent, suggest that this is usually the case. Specifically, the impact of a lasting change in
economic conditions grows for at least 1 or 2 years, with subsequent attenuation obtained in some studies
(Ruhm, 2000) but not others (Neumayer, 2004; Gerdtham & Ruhm, forthcoming).
Moreover, strong and rapid effects are commonly obtained for causes of death or illness likely to
be especially responsive to short-run changes in the economy. The sensitivity of motor vehicle fatalities
has already been discussed. Cardiovascular deaths, particularly those due to heart attacks, also increase
substantially during good times, consistent with changes in health behaviors and environmental factors
described below. A larger macroeconomic fluctuation in acute than chronic health problems is
anticipated and observed, as is the small cyclical fluctuation usually (but not always) obtained for cancer
fatalities, where behavioral responses seem unlikely to have a large short-run impact.
6. Why Does Health Improve When the Economy Deteriorates?
Lifestyle changes explain some of the health improvements occurring during economic
downturns. Alcohol consumption has been most widely studied. Using data for 1975-1988, Ruhm
(1995) shows that drinking and alcohol-involved vehicle fatalities vary procyclically. 13 Supporting
evidence has been provided by both earlier and later studies (O'Neill, 1984; Evans & Graham, 1988;
Wagenaar & Streff, 1989; Freeman, 1999). Since moderate alcohol use is linked to health benefits
(Gaziano, et al., 1993; Thun, et al., 1997), reductions in drinking might imply less healthy lifestyles.
However, this does not appear to be the case. Ruhm & William Black (2002) analyze microdata from the
Behavioral Risk Factor Surveillance System (BRFSS), and demonstrate that the variation in overall
consumption results reflects movements between heavy and light alcohol use, rather than between
recreational drinking and abstaining. 14
Limited research suggests that other behaviors also become healthier in bad times. Ruhm’s
(2005) analysis of the 1987-2000 BRFSS indicates that severe obesity, smoking, and physical inactivity
fall, with larger (percentage) decreases in multiple health risks. 15 Using the same data over a longer
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period (1984-2002), Jonathan Gruber & Michael Frakes (2006) verify the decline in smoking. As with
drinking, these variations appear to be dominated by changes at the intensive rather than extensive
margins. 16
The evidence is more ambiguous for population subgroups or countries other than the United
States. Temporary wage reductions are associated with increased exercise in Germany (Dustmann &
Windmeijer, 2004) but some of Petri Böckerman et al.’s (2004) specifications indicate a countercyclical
pattern of bodyweight among Finnish adults (with no relationship in other models). Jeff DiSimone
(2004) obtains a procyclical variation in obesity for high school boys (but not girls) in the U.S., partly due
to changes in physical activity. Dehejia & Lleras-Muney (2004) find that pregnant women consume less
alcohol in bad times but with mixed results for smoking (decreasing for blacks but not whites).
The improvements in health occur despite reductions in medical care. Routine medical checkups
and screening tests (mammograms, pap smears and digital rectal exams) are less often received during
downturns (Ruhm, 2000) and both doctor visits and hospital episodes decrease (Ruhm, 2003). On the
other hand, Germano Mwabu (1988) and Jessica Vistnes & Vivian Hamilton (1995) report a negative
relationship between employment and the utilization of medical care, and, pregnant women obtain earlier
and more extensive prenatal care in bad economic times (Dehejia & Lleras-Muney, 2004).
One possibility is that health gets better because increases in non-market “leisure” time make it
less costly for individuals to undertake health-producing activities such as exercise and cooking meals at
home. 17 More generally, if health is time-intensive, the demand for both health and the inputs producing
it are likely to rise when time prices fall (Grossman, 1972). This may help to explain the decrease in
smoking, an activity that is not time-intensive but is harmful to health. Indirect evidence linking time
prices to obesity has been provided for both adults (Chou et al., 2004) and children (Anderson et al.,
2003; Ruhm, 2004). 18 However, direct evidence on how work hours affect health outcomes is mixed.
Edvard Johansson’s (2004) analysis of 23 OECD countries indicates that hours are negatively related to
total mortality. Conversely, Ruhm (2005) finds that employment hours are positively related to smoking,
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excess body weight and physical inactivity among U.S. adults; Ruhm (2006) fails to uncover a
relationship between hours and heart attack deaths.
Many researchers argue that recessions worsen health by raising the stress associated with
economic insecurity (Brenner & Mooney, 1983; Catalano & Dooley, 1983; Fenwick & Tausig, 1994).
However, population-wide measures are unavailable and a complementary literature emphasizes jobrelated stress (Baker, 1985; Karasek & Theorell, 1990; Fenwick & Tausig, 1994; Price & Kompier,
forthcoming), which may decline in bad times as hours and possibly the pace of work decrease.
As mentioned, health is likely to be an input into short-run increases in the production of goods
and services. Most obviously, hazardous working conditions and the physical exertion of employment
could have negative effects, particularly when job hours are extended during economic expansions
(Sokejima & Kagamimori, 1998; Kivimäki, et al., 2002, Liu et al., 2002). The extra work hours also
reduce sleep (Biddle & Hamermesh, 1990), which is linked to increased stress, decreased alertness, higher
injury risk and elevated rates of obesity and physiological or psychological symptoms (Maruyama et al.,
1995; Cooper et al., 1997; Gangwisch & Heymsfield, 2004). The already high injury rates in the
cyclically sensitive construction and manufacturing sectors may be exacerbated by increased hiring of
inexperienced workers and production speedups (Catalano, 1979; Robinson, 1988; Booker et al., 1997).
Finally, some joint products of economic activity, like pollution and traffic congestion, may present
particular health risks pronounced for vulnerable sectors of the population – such as infants or senior
citizens – who do not work (Clancy et al., 2002; Chay & Greenstone, 2003; Peters et al., 2004). These
groups may also be especially adversely affected if the migration induced by economic expansions
increases social isolation or loss of community support (Eyer, 1977; Tapia Granados, 2004).
7. Future Research Questions and Data Needs
People become less happy when the economy temporarily weakens (Di Tella et al., 2003) and
their mental health may deteriorate. However, contrary to popular belief, most aspects of their physical
health appear to improve and mortality decreases. Some of this can be easily explained. Health benefits
are associated with declining pollution, and driving and the associated risk of traffic fatalities are reduced.
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However, sources of the decreases in many other types of morbidity and mortality are less well
understood and deserve further study.
Individuals adopt healthier lifestyles in bad times but for reasons that are not yet clear. Some
risky behaviors (drinking for example) decline when incomes fall but the latter generally has a protective
effect on health. Although time-intensive health investments (such as exercise) are plausibly easier to
undertake when working fewer hours, the empirical evidence is mixed. Subsequent research needs to
confirm these patterns and better identify the mechanisms underlying them.
Future investigations need to document the extent to which the effects of macroeconomic
conditions differ across population groups and explain the sources of these disparities. Previous research
(Ruhm, 2000, 2003. 2006; Neumayer, 2004; Tapia Granados, 2005b) generally indicates that
subpopulations with the greatest exposure to labor market fluctuations (like prime-age individuals, males
and blacks) are most affected by the macroeconomy. However, the results are not entirely consistent –
for example, senior citizens often exhibit larger responsiveness than those who are slightly younger – and
many important questions remain. For instance, it would be interesting to identify groups whose health
does not fluctuate or varies relatively little with economic conditions.
Most microdata samples are too small to provide good answers to these questions. Vital statistics
on mortality cover the entire population but lack demographic detail beyond age at death, race/ethnicity,
and geographic location. Some recent investigations illustrate the promise of other data sources. For
instance, Ryan Edwards (2006) utilizes information from the National Longitudinal Mortality Study to
examine death rates for subsamples stratified by sex, race, age, occupation and socioeconomic status. 19
An in-depth investigation of health behaviors may be possible using the BRFSS, which has large samples
and reasonable demographic information. Similarly, the NHIS supplies detailed information on
morbidity and has been used in previous research (Ruhm, 2003; Charles & DeCicca, 2006). However, the
public-use versions generally provide limited geographic information and health problems are selfreported, where clinical assessments would be more accurate.
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Economic downturns appear to be accompanied by reductions in problem alcohol use, heavy
smoking and complete physical inactivity, rather than movements from recreational drinking or light
smoking to abstinence and from irregular to regular exercise. We do not yet know why. One possibility
is that individuals with the least healthy lifestyles respond most to changes in economic incentives (like
income and time prices). Most theoretical models, however, predict changes at the extensive as well as
intensive margins. Careful investigation of this issue requires longitudinal information but the samples in
most otherwise appropriate panel data sets (such as the National Longitudinal Surveys and Panel Study of
Income Dynamics) are probably too small to undertake more than rudimentary analysis.
We poorly understand the role of job stress and work intensity in explaining macroeconomic
fluctuations in health. Some research cited in this chapter (Johansson, 2004; Ruhm, 2005, 2006) controls
for work hours, as a proxy for time prices. One feasible extension would be to disentangle the impact of
hours conditional on employment from variations in the employment-to-population ratio. 20 A more
ambitious endeavor would investigate the role of changes in work intensity and job stress, controlling for
hours and employment rates. The data requirements are daunting, however, since we currently lack
representative information on either of these.
This represents only a partial listing of important topics for future research. We also need more
complete answers to questions on which preliminary analysis has been conducted. For instance, how long
(if ever) does it take for a persistent improvement in the economy to lead to better health? How important
are changes in behaviors (like drinking, smoking and exercise) relative to variations in environmental
factors (such as pollution and traffic congestion) in explaining the macroeconomic relationships? Do
mental and physical health move in the opposite direction and, if so, why? As mentioned, existing
investigations have been severely constrained by the information sources currently available. An ideal
data set for this analysis would provide sufficient detail on demographic, geographic and individual health
characteristics to permit multi-level modeling that untangles the diverse and potentially opposing effects
of economic conditions on assorted aspects of physical and mental health. It would cover a lengthy time
period and, in the best case, provide longitudinal data on a large and representative panel of individuals
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and families. For the foreseeable future, researchers will need to make due with sources containing some
but not all of these characteristics.
8. Implications for Policy
Evidence that health worsens in boom times indicates that economic progress need not have
uniformly beneficial effects; however, it does not justify contractionary macroeconomic policies.
Recessions have overwhelmingly negative consequences, even if they do not harm physical health.
Moreover, prior research has not examined whether economic expansions and contractions have
asymmetric effects (for instance, whether downturns improve health by less than booms cause it to
deteriorate). Unless they do, a mean-preserving change in the variance of macroeconomic performance
will have no net effect on long-term health.
On the other hand, the findings indicate that some previous advocates (such as Brenner, 1984)
have overly enthusiastically cited an assumed procyclical variation in health in arguing for
macroeconomic stabilization policies. Moreover, the most important overall lesson for policy-makers
may be that it is an error to assume that transient economic improvements have strongly favorable effects
on mortality or morbidity. Instead, they probably are associated with worse health. The results,
moreover, illustrate that the large epidemiological literature emphasizing negative consequences of
individual unemployment provides, at most, a partial indication of the overall consequences of economic
downturns.
Interventions designed to reduce the negative health effects of expansions are likely to be
microeconomic, rather than macroeconomic, in nature and vary with the health problem addressed.
Deleterious consequences resulting from negative by-products of higher output, such as increases in
pollution or traffic congestion, might be addressed by raising the cost of these activities during good
times. 21 Policies designed to automatically have these effects, without the need for specific government
intervention, may be particularly useful. For instance, allocating traffic enforcement funds as a fixed
percentage of government revenues implies that larger amounts would be available during expansions,
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when tax collections increase. Similarly, the use of market-based pollution permits would raise emission
costs in good times, as the pollution demand curve shifts to the right.
Economic incentives and public health initiatives could reduce the frequency and negative
consequences of unhealthy behaviors. It may be politically infeasible for law-makes to enact increases in
“sin taxes” (for example, on alcohol and tobacco) during economic upturns, when finances are flush.
However, one step in this direction might be to switch from unit taxes (specified in nominal terms per
unit) to ad valorem taxation (set as a percentage of the price), since the real value of the former will fall
during expansionary periods that are accompanied by inflation, whereas the latter are automatically
indexed and will increase further if robust conditions raise relative demand for the taxed goods. This
could be accompanied by public health campaigns that emphasize the existence, nature, and methods of
preventing health risks. Eligibility for government-funded health insurance programs (like Medicaid)
could also be modified to reduce the likelihood that individuals lose coverage when obtaining jobs. The
cost of such policies is made more affordable by increases in the government revenues received during
peak periods.
Policies could also be implemented to promote healthier employment and reduce the stress or
physical demands of work. For instance, additional economic incentives could encourage employersponsored health promotion activities and employee assistance programs. Restrictions on overtime or the
enactment of mandatory (and longer) vacations might also be considered, although such initiatives
generally receive only limited support in the United States.
Finally, broader patterns of government involvement in the economy may be important. Amartya
Sen (2001) emphasizes the long-run health benefits of using extra income to support poverty alleviation,
public expenditures on medical care, and “support-led” processes giving priority to social services such as
basic education. There is interesting, but not yet fully conclusive, evidence of stronger macroeconomic
effects in countries with relatively weak social safety nets. For example, Gerdtham & Ruhm
(forthcoming) find that the procyclical fluctuations in mortality is smallest in counties with high levels of
public social expenditure (as a percentage of GDP); both they and Buuchmueller, et al. (2006) show
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larger variations in later periods, generally characterized by more flexible labor markets. 22 This result, if
verified by future research, suggests several possible mechanisms and mitigating factors relating
macroeconomic conditions to health. For example, workers may have greater motivation to engage in
healthy lifestyles that reduce the risk of job loss during bad economic times (when new employment is
particularly hard to obtain). Such incentives may be muted in countries with generous social welfare
systems or strong job protections, since both the likelihood and consequences of involuntary layoffs will
be reduced. Employment hours and the pace of work may exhibit smaller cyclical fluctuations in less
flexible labor markets, possibly mitigating the negative health consequences of economic booms. A full
articulation of the policy implications of such results are likely to be complex and multi-faceted, and will
certainly need to await substantial additional research.

Page 17

References
Anderson, Patricia M., Kristin F. Butcher, and Phillip B. Levine. 2003. “Maternal Employment and
Overweight Children.” Journal of Health Economics 22(3): 477-504.
Baker, Dean B. 1985. “The Study of Stress at Work.” Annual Review of Public Health 6: 367-81.
Bartley, Mel. 1996. “Unemployment and Health Selection.” The Lancet, 348(9032): 904.
Biddle, Jeff E. and Daniel S. Hamermesh. 1990. “Sleep and the Allocation of Time.” Journal of Political
Economy 95(5): 922-43.
Blanchard, Olivier J. and Lawrence F. Katz. 1992. “Regional Evolutions.” Brookings Papers on
Economic Activity 1: 1-75.
Böckerman, Petri, Edvard Johansson, Sata Helakorpi, Ritva Prättälä, Erkki Vartiainen and Antti Uutela.
2004. “Does a Slump Really Make You Thinner? Finnish Micro-Level Evidence 1978-2002.”
Research Institute of the Finnish Economy Discussion Paper No. 928.
Brenner, M. Harvey. 1971. “Economic Changes and Heart Disease Mortality.” American Journal of
Public Health 61(3): 606-11.
------------. 1973. Mental Illness and the Economy. Cambridge, MA: Harvard University Press.
------------. 1975. “Trends in Alcohol Consumption and Associated Illnesses.” The American Journal of
Public Health 656(12): 1279-92.
------------. 1979. “Mortality and the National Economy.” The Lancet 314(8142): 568-73.
------------. 1984. Estimating the Effects of Economic Change on National Health and Social Well Being.
Washington, DC: Joint Economic Committee, U.S. Congress, U.S. Government Printing Office.
------------. 1987. “Economic Change, Alcohol Consumption and Heart Disease Mortality in Nine
Industrialized Countries.” Social Science and Medicine 25(2): 119-32.
------------. 1995. “Political Economy and Health.” In Society and Health, edited by Alvin R. Tarlov and
Diana Chapman Walsh. New York: Oxford University Press: 211-46.
------------ and Anne Mooney. 1983. “Unemployment and Health in the Context of Economic Change.”
Social Science Medicine 17(16): 1125-38.
Brooker, Ann-Sylvia, John W. Frank, and Valerie S. Tarasuk. 1997. “Back Pain Claims and the Business
Cycle.” Social Science and Medicine 45(3): 429-39.
Buchmueller, Tom, Michel Grignon, Florence Jusot, and Marc Perronnin. 2006. “Unemployment and
Mortality in France, 1982-2002.” Unpublished paper. University of California at Irvine.
Catalano, Ralph C. 1979. “Health Costs of Economic Expansion: The Case of Manufacturing Injuries.”
American Journal of Public Health 69(8): 789-94.
------------. 2002. “Economic Antecedents of Mortality Among the Very Old.” Epidemiology 13(2): 133-7.

Page 18

------------ and Benjamin Bellows. 2005. “If Economic Expansion Threatens Public Health, Should
Epidemiologists Recommend Recession?” International Journal of Epidemiology 34(6): 1212-1213.
------------ and David Dooley. 1983. “Health Effects of Economic Instability: A Test of the Economic
Stress Hypothesis.” Journal of Health and Social Behavior 24(1): 46-60.
Charles, Kerwin and Philip DeCicca. 2006. “Labor Market Fluctuations and Health: Is There a
Connection and for Whom?” Unpublished paper. University of Chicago.
Chay, Kenneth and Michael Greenstone. 2003. “The Impact of Air Pollution on Infant Mortality:
Evidence from Geographic Variation in Pollution Shocks Induced by A Recession.” Quarterly
Journal of Economics 118(3): 1121-67.
Chou, Shin-Yi, Michael Grossman, and Henry Saffer. 2004. “An Economic Analysis of Adult Obesity:
Results from the Behavioral Risk Factor Surveillance System.” Journal of Health Economics 23(3):
565-87.
Clancy, Luke, Pat Goodman, Hamish Sinclair, and Douglas Dockery. 2002. “Effect of Air-Pollution on
Death Rates in Dublin, Ireland: An Intervention Study.” The Lancet 360(9341): 1210-14.
Cook, Philip J. and Gary A. Zarkin. 1986. “Homicide and Economic Conditions: A Replication and
Critique of M. Harvey Brenner’s New Report to the U.S. Congress.” Journal of Quantitative
Criminology 2(1): 69-80.
Deaton, Angus. 2003. “Health, Inequality, and Economic Development.” Journal of Economic Literature
41(1): 113-58.
Dee, Thomas S. 2001. “Alcohol Abuse and Economic Conditions: Evidence From Repeated CrossSections of Individual-Level Data.” Health Economics 10(3): 257-70.
Dehejia, Rajeev and Adriana Lleras-Muney. 2004. “Booms, Busts, and Babies’ Health.” Quarterly
Journal of Economics 119(3): 1091-1130.
DeSimone, Jeff. 2004. “The Cyclicality of Economic and Bodyweight Fluctuations Among High School
Students.” Unpublished paper, University of South Florida, November 2004.
DiTella, Rafael, Robert J. MacCulloch, and Andrew J. Oswald. 2003. “The Macroeconomics of
Happiness.” Review of Economics and Statistics 85(4): 809-27.
Dustmann, Christian and Frank Windeijer. 2004. “Wages and the Demand for Health – A Lifecycle
Analysis.” Unpublished paper.
Economou, Athina, Agelike Nikolau, Ioannis Theodossiou. 2004. “Are Recessions Harmful to Health
After All? Evidence from the European Union”. Unpublished paper, University of Macedonia.
Edwards, Ryan D. 2004. “Macroeconomic Implications of the Earned Income Tax Credit.” National Tax
Journal 57(1): 45-65.
------------. 2005. “Commentary: Work, Well-Being, and a New Calling for Countercyclical Policy.”
International Journal of Epidemiology 34(6): 1214-1221.

Page 19

------------. 2006. “Who is Hurt by Procyclical Mortality.” Unpublished paper, RAND.
Eissa, Nada and Hillary W. Hoynes, Hillary. 2004. “Taxes and the Labor Market Participation of Married
Couples.” Journal of Public Economics 88(9-10): 1931-58.
Ettner, Susan L. “Measuring the Human Cost of A Weak Economy: Does Unemployment Lead to
Alcohol Abuse?” Social Science and Medicine, 44(2), January 1997, 251-60.
Ettner, Susan L. 2000. “The Relationship Between Labor Market Outcomes and Physical and Mental
Health: Exogenous Human Capital or Endogenous Health Production.” In Research in Human
Capital and Development, Vol. 13: (The Economics of Disability) edited by David S. Salkever and
Alan Sorkin. Stamford, CN: JAI Press: 1-31.
Evans William and John D. Graham. 1988. “Traffic Safety and the Business Cycle.” Alcohol, Drugs, and
Driving 4(1): 31-8.
Eyer, Joseph. 1977. “Prosperity as a Cause of Death.” International Journal of Health Services 7(1): 12550.
Fenwick, Rudy and Mark Tausig. 1994. “The Macroeconomic Context of Job Stress.” Journal of Health
and Social Behavior 35(3): 266-82.
Forbes John F. and Alan McGregor. 1984. “Unemployment and Mortality in Post-War Scotland.” Journal
of Health Economics 3(3): 239-57.
Freeman, Donald G. 1999. “A note on ‘Economic Conditions and Alcohol Problems’.” Journal of Health
Economics 18(5): 661-70.
Gangwisch, James and Steven Heymsfield. 2004. “Lack of Sleep May Lead to Excess Weight.” Paper
presented at the North American Association for the Study of Obesity Annual Meetings (November
16, 2004).
Gaziano, J. Michael , Julie E. Buring, Jan L. Breslow, Samuel Z. Goldhaber, Bernard Rosner, Martin
VanDenburgh, Walter Willett, and Charles H. Hennekens. 1993. “Moderate Alcohol Intake, Increased
Levels of High-Density Lipoprotein and Its Subfractions, and Decreased Risk of Myocardial
Infarction.” New England Journal of Medicine 329(25): 1829-34.
Gerdtham, Ulf-G and Magnus Johannesson. 2003. “A Note on the Effect of Unemployment on
Mortality.” Journal of Health Economics 22(3): 505-18.
------------. 2004. “Absolute Income, Relative Income, Income Inequality, and Mortality.” Journal of
Human Resources 29(1): 228-47.
------------. “Business Cycles and Mortality: Results from Swedish Microdata.” Social Science and
Medicine 60(1): 205-218.
------------ and Christopher J. Ruhm. Forthcoming. “Deaths Rise in Good Economic Times: Evidence
from the OECD.” Economics and Human Biology.

Page 20

Goldney, Robert D. 1997. “Unemployment and Health: A Re-appraisal.” International Archives of
Occupational and Environmental Health 70(3): 145-7.
Graham, John D., Bei-Hung Chang, and John S. Evans. 1992. “Poorer is Riskier.” Risk Analysis 12(3):
333-7.
Gravelle, H.S.E., G. Hutchinson, and J. Stern. 1981. “Mortality and Unemployment: A Critique of
Brenner’s Time-Series Analysis.” The Lancet 318(8248): 675-9.
Gravelle, Hugh S.E. 1984. “Time Series Analysis of Mortality and Unemployment.” Journal of Health
Economics 3(3): 297-305.
Grossman, Michael. 1972. “On the Concept of Health Capital and the Demand for Health.” Journal of
Political Economy 80(2): 223-55.
Gruber, Jonathan and Michael Frakes. 2006. “Does Falling Smoking Lead to Rising Obesity?” Journal of
Health Economics 25(2): 183-197.
Johansson, Edvard. 2004. “A Note on the Impact of Hours Worked on Mortality in the OECD.”
European Journal of Health Economics 5(4): 335-40.
Joyce, Theodore J. and H. Naci Mocan. 1993. “Unemployment and Infant Health: Time-Series Evidence
from the State of Tennessee.” Journal of Human Resources 28(1): 185-203.
Karasek, Robert A. and Töres Theorell. 1990. Healthy Work: Stress, Productivity, and the Reconstruction
of Working Life. New York: Basic Books.
Kasl, Stanislav V. 1979. “Mortality and the Business Cycle: Some Questions about Research Strategies
When Utilizing Macro-Social and Ecological Data.” American Journal of Public Health 69(8): 7848.
Kivimäki Mika, Päivi Leino-Arjas, Ritva Luukkonen, Hilkka Riihimaki, Jussi Vahtera, nad Juhani
Kirjonen. 2002. “Work Stress and the Risk of Cardiovascular Mortality: Prospective Cohort Study of
Industrial Employees.” British Medical Journal 325(7369): 857-61.
Laporte, Audrey. 2004. “Do Economic Cycles Have a Permanent Effect on Population Health? Revisiting
the Brenner Hypothesis.” Health Economics 13(8): 767-79.
Lin, Shin-Jong. 2005. “The Effects of Economic Fluctuations on Health Outcome: Empirical Evidence
from Asia-Pacific Countries.” Unpublished paper, Ming Chuan University.
Liu, Y, H Tanaka, and the Fukouka Heart Study Group. 2002. “Overtime Work, Insufficient Sleep, and
the Risk of Non-Fatal Acute Myocardial Infarction in Japanese Men.” Occupational and
Environmental Medicine 59(7): 447-51.
Martikainen, Pekka T. and Tapani Valkonen. 1996. “Excess Mortality of Unemployed Men and Women
During A Period of Rapidly Increasing Unemployment.” The Lancet 348(9032): 909-12.
Maruyama, S., K. Kohno, Morimoto K. 1995. “A Study of Preventive Medicine in Relation to Mental
Health Among Middle Management Employees (Part 2) – Effects of Long Working Hours on

Page 21

Lifestyles, Perceived Stress and Working Life Satisfaction Among White-Collar Middle
Management Employees.” Nippon Eiseigaku Zasshi 50(4): 849-60.
McAvinchey, Ian D. 1988. “A Comparison of Unemployment, Income and Mortality Interaction for five
European Countries.” Applied Economics 20(4): 453-71.
Meyer, Bruce D. and Dan T. Rosenbaum. 2001. “Welfare, Earned Income Tax Credit, and the Labor
Supply of Single Mothers.” Quarterly Journal of Economics 116(3): 1063-1114.
Morris, Joan K., Derek G. Cook, and A. Gerald Shaper. 1994. “Loss of Employment and Mortality.”
British Medical Journal 308(6937): 1135-39.
Mwabu, Germano M. 1988. “Seasonality, The Shadow Price of Time and Effectiveness of Tropical
Disease Control Programs.” In Economics, Health, and Tropical Diseases edited by Alejando
N.Herrin and Patricia L. Rosenfield. Manila: University of the Philippines Press: 259-70.
Neumayer, Eric. 2004. “Recessions Lower (Some) Mortality Rates.” Social Science & Medicine 58(6):
1037-47.
Ogburn, William F. and Dorothy S. Thomas. 1922. “The Influence of the Business Cycle on Certain
Social Conditions.” Journal of the American Statistical Association 18(139): 324-40.
O'Neill, Brian. 1984. “Recent Trends in Motor Vehicle Crash Deaths.” American Association for
Automotive Medicine 6: 29-32.
Peters, Annette, Stephanie von Klot, Margit Heier, Ines Trentinaglia, Allmut Hörmann, Erich Wichmann,
and Hannelore Löwel for the Cooperative Health Research in the Region of Augsburg Study Group.
2004. “Exposure to Traffic and the Onset of Acute Myocardial Infarction.” New England Journal of
Medicine 351(17): 1721-30.
Price, Richard H. and Michiel Kompier. Forthcoming “Work stress and Unemployment: Risks,
Mechanisms, and Prevention.” In Prevention of Mental Disorders: Evidence Based Programs and
Policies edited by C. M. Hosman, E. Jane-Llopis, and S. Saxena. Oxford: Oxford University Press.
Pritchett, Lant and Lawrence H. Summers. “Healthier is Wealthier” The Journal of Human Resources,
31(4), Fall 1996, 841-68.
Robinson, James C. 1988. “The Rising Long-Term Trend in Occupational Injury Rates.” American
Journal of Public Health 78(3): 276-81.
Ruhm, Christopher J. 1995. “Economic Conditions and Alcohol Problems.” Journal of Health
Economics 14(5): 583-603.
------------. 2000. “Are Recessions Good For Your Health?” Quarterly Journal of Economics 115(2):
617-50.
------------. 2003. “Good Times Make You Sick.” Journal of Health Economics 22(4): 637-658.
------------. 2004. “Maternal Employment and Adolescent Development.”National Bureau of Economic
Research Working Paper No. 10691.

Page 22

------------. 2005. “Healthy Living in Hard Times.” Journal of Health Economics 24(2): 341-363.
------------. 2006. “A Healthy Economy Can Break Your Heart.” National Bureau of Economic Research
Working Paper No. 12102.
------------ and William E. Black. 2002. “Does Drinking Really Decrease in Bad Times?” Journal of
Health Economics 21(4): 659-78.
Sen, Amartya. 2001. “Economic Progress and Health.” In Poverty, Inequality and Health: An
International Perspective edited by David A. Leon and Gill Walt. New York: Oxford University
Press: 333-45.
Smith, James P. 1999. “Healthy Bodies and Thick Wallets: The Dual Relationship Between Health and
Economic Status.” Journal of Economic Perspectives 13(2): 145-66.
Sokejima, Shigeru and Sadanobu Kagamimori. 1998. “Working Hours as a Risk Factor for Acute
Myocardial Infarction in Japan: A Case-Control Study.” The British Medical Journal 317(7161):
775-80.
Sparks, Kate and Cary Cooper. 1997. “The Effects of Work Hours on Health: A Meta-Analytic Review.”
Journal of Occupational and Organizational Psychology 70(4): 391-408.
Stern, J. 1983. “The Relationship Between Unemployment and Morbidity and Mortality in England.”
Population Studies 37(1): 61-74.
Stewart, Jennifer M. 2001. “The Impact of Health Status on the Duration of Unemployment Spells and
the Implications for Studies of the Impact of Unemployment on Health Status.” Journal of Health
Economics 20(5): 781-96.
Tapia Granados, José. 2004. “Mortality and Economic Fluctuations in Sweden, 1800-1998.” Unpublished
paper. University of Michigan.
------------. 2005a. “Increasing Mortality During the Expansions of the U.S. Economy, 1900-1996.”
International Journal of Epidemiology 34(6): 1194-1202.
------------. 2005b. “Recessions and Mortality in Spain”, 1980-1997.” European Journal of Population
21(4): 393-422.
Thomas, Dorothy Swaine. 1927. Social Aspects of the Business Cycle. New York: Alfred A. Knopf.
Thun, Michael J., Richard Peto, Alan D. Lopez, Jane H. Monaco, S. Jane Henley, Clark W. Heath Jr., and
Richard Doll. 1997. “Alcohol Consumption and Mortality Among Middle-Aged and Elderly U.S.
Adults.” New England Journal of Medicine 337(24): 1705-14.
van den Berg, Gerard J., Marrten Lindeboom, and Farnce Portrait. 2006. “Economic Conditions Early in
Life and Individual Mortality.” American Economic Review 96(1): 290-302.
Vistnes, Jessica P. and Vivian Hamilton. 1995. “The Time and Monetary Costs of Outpatient Care for
Children.” American Economic Review 85(2): 117-21.

Page 23

Wagenaar, Alexander C. and Frederick M. Streff. 1989. “Macroeconomic Conditions and AlcoholImpaired Driving.” Journal of Studies on Alcohol 50(3): 217-25.
Wagstaff, Adam. 1985. “Time Series Analysis of the Relationship Between Unemployment and
Mortality: A Survey of Econometric Critiques and Replications of Brenner’s Studies.” Social
Science and Medicine 21(9): 985-96.

Page 24

Table 1:
Estimated Effects of Economic Conditions on Mortality Using a Single Time Series of Macroeconomic Data
Study
Sample
Major Findings
Comments
Ogburn & U.S.,
Trend deviations in mortality, tuberculosis deaths and
Macroeconomic conditions
Thomas
1870infant mortality are positively correlated with macroproxied by 9 series on prices,
(1922)
1920
economic conditions (R = 0.57, 0.32 and 0.42). Suicides industrial production, railroad
are countercyclical (R = -0.74). Similar estimates
activity, employment, imports
obtained in models with lags or 9-year moving averages. and bank clearings.
Thomas
U.K.,
Trend deviations in mortality, infant mortality and deaths
Macroeconomic conditions
(1927)
1854from excessive alcoholism are positively correlated with proxied by 9 series on prices,
1913
macroeconomic conditions (R = 0.30, 0.28 and 0.38).
industrial production, railroad
Suicides are countercyclical (R = -0.50). Similar
activity, unemployment,
estimates in models with lags. Results fairly stable
exports and bank clearings.
across subperiods, reducing likelihood of omitted
Total mortality excludes
variables bias.
epidemic diseases.
Brenner
U.S.,
Countercyclical variation in detrended heart disease
Specifications apparently
(1971)
1900-67;
mortality and lagged macroeconomic conditions in New chosen to maximize strength of
New
York data. Countercyclical variation also obtained for
countercylical variation. Little
York,
U.S. data using a different specification (current not
detail on results provided.
1915-67
lagged economic conditions).
Brenner
New
Trend deviations in first admissions to mental hospitals
Confounding factors not
(1973)
York,
negatively correlated with changes in manufacturing
controlled for. Lead as well as
1914-60
employment for entire period and subperiods.
lagged employment included.
Brenner
U.S.,
Cirrhosis mortality positively related to lagged
Specifications and sample time
(1975)
1933-73
unemployment (with a maximum effect after 2 years)
periods are not consistent
and possibly to long-run per capita income.
across parts of analysis.
Eyer
U.S.,
Procyclical variation in total mortality (with key role for
Same macroeconomic series as
(1977)
1870motor vehicle & other accidents) and influenza deaths.
Ogburn & Thomas (1922).
1975
Countercyclical variation in suicides. Possible causes
Analysis is descriptive and
are social stress and uprooting of communities due to
includes examining economic
migration and because of increased work hours and
conditions during 24 separate
overtime.
death rate peaks & declines.
Brenner
England
Polynomial distributed lag of unemployment (trend
Models include highly
(1979)
& Wales,
growth in per capita income) positively (negatively)
correlated covariates (like.
1936-76
correlated with total and age-specific mortality.
annual and medium-term
Strongest unemployment effects at lags of 1 or 2 years
income changes), making
but inconsistent lag pattern (such as stronger effect for 5 interpretation difficult.
year lag than in years 3 and 4).
Gravelle
U.K.,
Replicates Brenner’s (1979) results for 1936-76 data but
Similar specification to
et al.
1922-76
finds no significant unemployment effect for longer
Brenner (1979) but using more
(1981)
(1922-76) period and subperiods. Model is not
consistent unemployment
structurally stable across periods. Results are not
series and controlling for GDP
consistent with Brenner’s claim that the peak
rather than disposable income.
unemployment effect occurs after around 2 years; no
consistent pattern of lagged unemployment coefficients
in unconstrained models.
Forbes &
Scotland,
No consistent evidence of an unemployment effect on
Models include 5 or 10-year
McGregor 1956-78
either total male mortality or deaths from ischemic heart unemployment lags and control
(1984)
disease. Positive impacts for some age groups and
for real per-capita health
specifications, negative predicted effects for others.
service expenditure and 3 real
Similar inconsistency controlling for long-term
per-capita income variables
unemployment. Income effects generally small and
(long-run trend, deviations
insignificant.
from it, short-run change).
Brenner
9 IndustHeart disease mortality negatively related to per capita
Up to 18 year lags included,
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(1987)

McAvinchey
(1988)

rialized
Nations,
1951-80
5 European
Nations,
1959-82

Joyce &
Mocan
(1993)

Tennesse,
1970-88

Laporte
(2004)

U.S.,
1948-96

GDP and positively correlated with unemployment and
business failure rates. Strongest effects typically
observed with a lag of around 2 years.
The effects of unemployment vary across countries, with
reductions in overall mortality predicted in 7 of 10
cases. Optimal lag lengths vary substantially and are
often much shorter than those used in previous studies.
The data also generally do not support the previous use
of a second degree polynomial for Almond lag
specifications.
Using monthly data cyclical and structural unemployment
are either uncorrelated or negatively related to the
frequency of low birthweight (LBW). The data pass 2
diagnostic tests for absence of omitted variables bias: 1)
lagged LBW does not predict current unemployment; 2)
leads of unemployment do not predict current LBW.

Increased unemployment associated with reductions in
overall mortality; long-run effect is twice as large as
short-run impact. Increases in GDP correlated with
lower mortality in long-run but not short-run. Models
estimated using Hendry error correction mechanism,
with first differences in mortality regressed on first
differences in regressors plus lag of the dependent and
independent variables.
Tapia
Sweden,
From 1800-80, bad harvests were associated with higher
Granados
1800mortality. Since 1910, deaths have been procyclical
(2004)
1998
(with a 1-2 year lag), although of smaller magnitude
after the 1950s.
Tapia
U.S.,
Mortality is positively correlated to cyclical increases in
Granados
1900-96
real GDP, manufacturing production and weekly work
(2005a)
hours and negatively related to unemployment. Results
are generally similar across sex, age and race-ethnicity
groups. Procyclical variation is found for deaths from
cardiovascular, liver and renal diseases, pneumonia and
influenza and traffic accidents but not cancer. Suicides
are countercyclical.
Gerdtham Swedish
Significant countercyclical variation in male mortality is
& JohanMicrodata
found for 4 macroeconomic indicators (notification rate,
nesson
for 1980capacity utilization rate, confidence indicator, change in
(2005)
96
GDP). An insignificant procyclical (countercyclical)
fluctuation is obtained for the unemployment rate
(deviation of GDP from trend). Among women, an
almost significant procyclical variation is found using
the unemployment rate and deviation of GDP from
trend; small/insignificant estimates were obtained for the
other 4 macroeconomic indicators.
Note: R is the correlation coefficient.
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reducing degrees of freedom
and making it very difficult to
interpret plausibility of results.
Econometric methods
incorporate goodness-of-fit
criteria using corrections for
lost degrees of freedom and
order of polynomial lag.
Sample years vary slightly
across countries.
Unemployment decomposed
into permanent/transitory
components – which proxy
structural/cyclical unemployment. VAR methods used to
estimate relationship between
unemployment and health.
Variables are non-stationary
and integrated of degree one,
so commonly used trend/cycle
decomposition is not
appropriate.

Uses time-series methods
including cross-correlations,
spectral analysis, and local
regressions.
Time-series methods compare
deviations from trend in
dependent and independent
variables. Effects tend to be
stronger when proxying
macroeconomic conditions by
unemployment rates than other
indicators.
Almost all of the secular
decline in male mortality
occurs during first 8 years of
the period (most in the first 4),
raising concern that omitted
variables are confounded with
the macroeconomic effects.

Table 2:
Estimates of Consequences of Macroeconomic Conditions on Mortality Using Longitudinal Data with LocationSpecific Fixed Effects
Study
Sample
Major Findings
Comments
Ruhm
50 states
Significant Unemployment Effects ALL: -0.5% [-.04]; 20-44 All models control for percent of
(2000)
and
year olds: -2.0% [-.14]; 65+ year olds: -0.3% [-.02]; CVD:
state population in specified age,
District of
-0.5% [-.03]; FLU: -0.7% [-.05]; VEHICLE: -3.0% [-.21];
race/ethnicity, education, and
Columbia,
EXTERNAL: -1.7% [-.11]; suicide: 1.3% [.09]; homicide: - marital status groups. Similar
1972-91
1.9% [-.13]; INFANT: -0.6% [-.04]; NEONATAL: -0.6%
results obtained using EP ratio or
[-.04]. Insignificant Effects 45-64 year olds: 0.0%;
change in payroll employment as
CANCER: 0.0%; LIVER: -0.4%.
alternative macroeconomic
Dynamic models generally yield larger medium-run than
proxies, or including stateshort- or long-run impacts. Income effects are mixed and
specific time trends.
inconsistent.
Dehejia & U.S. Vital Significant Unemployment Effects INFANT: -0.5% [-.03];
Weaker effects obtained in
LlerasStatistics
NEONATAL: -0.3% [-.02]; POSTNEO: -0.9% [-.06].
models without trends. Fertility
Muney
Records,
Stronger effects for blacks (-0.9%, -0.6%, -1.2%) than
selection proxied by parent’s
(2004)
1975-99,
whites (-0.3%, -0.1%, -0.7%).
education, age and marital
Decreased infant mortality for blacks primarily results from
and other
status. Risky pregnancy
fertility selection; reductions in risky behaviors during
sources
behaviors include smoking,
pregnancy play a greater role for whites.
drinking, lack of prenatal care.
Econo13 EU
Significant Unemployment Effects ALL: 0.3% [.02]; 45-54
Results difficult to interpret
mou et al., countries,
year olds: 0.5% [.04]; 55-64 year olds: 0.5% [.05];
because models control for
(2004)
1977-96
ISCHEMIC; 0.8% [.07]; CANCER: 0.2% [.02]; suicide:
covariates (smoking, drinking,
0.9% [.08]; homicide: 1.5% [.14]. Insignificant Effects
caloric intake, hospitalization
Males: 0.2%; females: 0.1%; 25-34 year olds: -0.4%; 35-44 and sometimes pollution levels)
year olds: 0.3%; 65-74 year olds: 0.1%; 75-84 year olds: that are determined by
0.1%; VEHICLE: 3.0%.
macroeconomic conditions.
Johansson 23 OECD Significant Unemployment Effects ALL: -0.4%; -0.3% for
Same sample and specification
(2004)
countries,
observations with information on work hours.
as Gerdtham & Ruhm (forthTotal mortality is negatively associated with per capita
1960-97
coming), except for addition of
incomes and work hours.
work hours in some models.
Neumayer 16
Significant Unemployment Effects ALL: -1.1%; females: Most specifications correspond
(2004)
German
1.3%; males: -0.9%; 20-45 year olds: -1.1%; 65+ year olds: to Ruhm (2000). Standard errors
states,
-1.2%; CVD: -1.8%; FLU: -3.1%; VEHICLE: -1.3%;
corrected for heteroscedasticity
1980suicide: -1.4%. Insignificant Effects 45-64 year olds: and autocorrelation. Models
0.5%; CANCER: -0.1%; LIVER: 0.4%; homicide: 0.3%;
2000
control for personal income, age
EXTERNAL: 1.7%; INFANT: 0.2%; NEONATAL: -1.9%. and percent foreign. Similar
Dynamic models generally yield larger effects in long-run
results using real GDP growth as
than initially. Income effects are mixed and inconsistent.
macroeconomic proxy.
Tapia
50
Significant Unemployment Effects All: -0.3% [-.06];
Models control for age structure
Granados
Spanish
females: -0.3% [-.04]; males: -0.2% [-.06]; CANCER: and per capita GDP. Similar
(2005b)
provinces,
0.1% [-.02]; infectious disease: -0.7% [-.14]; VEHICLE: results obtained using EP ratio as
1980-97
2.0% [-.38]. Insignificant Effects CVD: -0.1%; suicide:
macroeconomic proxy.
0.5%; homicide: -0.3%
Inclusion of state-specific trends
attenuates effects.
Lin (2005) 8 AsiaSignificant Unemployment Effects Total Mortality: -0.7% [Models control for population
Pacific
.03]; CVD: -2.0% [-.07]; VEHICLE: -10.5% [-.37]; infant:
age structure, percent male and
Countries,
2.1% [.08]; suicide: 6.7% [.24]; CANCER: 2.5% [.09].
rural, number of physicians and
Income effects are mixed.
1976hospital beds, public health
2001
expenditures and countryspecific time trends. Weaker
effects in recent years.
Buch96 French Significant Unemployment Effects All: -0.8% [-.08]; CVD: - Models control for age structure.
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mueller, et
al. (2006)
Ruhm
(2006)

départements,
19822002
20 largest
states,
19781997

1.0% [-.11]; CANCER: -1.1% [-.11]; VEHICLE: -2.0% [.21]; non-vehicle accidents: -2.5% [-.26]. Insignificant
Effects LIVER: 0.3%; suicide: -0.5%; homicide: -0.6%.

Stronger effects in smaller areas,
later time periods (when labor
markets became more flexible).

Significant Unemployment Effects on AMI ALL: -1.3% [Macroeconomic effects similar
.09]; 20-44 year olds: -2.3% [-.15]; 45-64: -0.9% [-.06];
across sex; possibly larger for
65+ year olds: -1.4% [-.09].
whites than blacks. Mixed
Larger long-run than short-run effects for 20-44 year olds but effects for income and work
not older individuals.
hours.
Gerdtham 23 OECD Significant Unemployment Effects ALL: -0.4% [-.02]; CVD: Models control for age structure
& Ruhm
countries,
-0.4% [-.02]; LIVER: -1.8% [-0.10];VEHICLE: -2.1% [of population, percent male and
(forth1960-97
.12]; EXTERNAL: -0.8% [-.04]. Insignificant Effects
include country-specific time
CANCER: 0.1%; FLU: -1.1% [-.05]; suicide: 0.4%;
coming)
trends. Weaker macroeconomic
homicide: 1.1%; INFANT: -0.2%.
effects on total mortality
Dynamic models yield larger (smaller) long-run than initial
obtained without trends; stronger
effects for total mortality, FLU and LIVER (CVD,
effects for large countries and in
VEHICLE). Stronger effects found for countries with
more recent years.
weak social safety nets. Income effects are mixed.
Abbreviations: ALL – total mortality; CVD – cardiovascular disease; ISCHEMIC – ischemic heart disease; AMI – acute
myocardial infarction; CANCER – malignant neoplasms; FLU – pneumonia and influenza; LIVER – chronic liver
disease; VEHICLE – motor vehicle; EXTERNAL – external causes/accidents other than from motor vehicles; INFANT –
infant deaths (in first year); NEONATAL – neonatal deaths (in first 28 days) POSTNEO – post-neonatal deaths (29 days
through end of first year); EP ratio – employment-to-population ratio.
Note: Unemployment effects refer to predicted impact of a 1 percentage point increase, with elasticities in brackets. Unless
otherwise noted, all models control for location-specific fixed effects and general time effects. Significant effects refer to
those where the null hypothesis of no effect is rejected at the 0.05 level.
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Endnotes
1

Many government policies also influence long-run macroeconomic performance.

2

Pekka Martikainen & Tapani Valkonen (1996) find that the positive association between unemployment

and subsequent mortality weakens when macroeconomic conditions deteriorate, consistent with the
stronger health selection during good times.
3

For example, he states “the zero-lag relationship between unemployment and mortality rates is actually

inverse” (Brenner, 1995, p. 232). Presumably for this reason, his later research postulates that the
negative health effects begin 2 or 3 years after the economy declines and persist for a decade or more
(Brenner, 1995). However, the analyses rarely provide sufficient information to verify this lag structure
and other researchers (Gravelle et al., 1981; McAvinchey, 1988) find little support for it. More generally,
since business cycles typically last around 4 years, a 2 or 3 year lag implies that the most negative health
consequences roughly coincide with the economic peak. It is also hard to imagine a process where the
effects of downturns continue for more than a decade (up to 18 years in some of Brenner’s models), given
that several business cycles occur during the intervening years.
4

The commonly used decomposition of macroeconomic variables into trends and deviations from them is

not appropriate with nonstationary series.
5

For example, much of the variation in unemployment during the 4 decades (beginning in the 1930s)

covered by Brenner's early research resulted from dramatic reductions in joblessness following the great
depression. Over this same period, mortality declined due to improved nutrition and increased
availability of antibiotics.
6

Efforts have been made to examine whether such omitted variables cause bias when using time series

data. Hugh Gravelle et al. (1981) find that their model is not structurally stable across time periods, with
confounding factors a likely source of the instability. Conversely, Tapia Granados (2005a) obtains
similar results across periods. Joyce and Mocan show that lagged values of low birth weight (their health
outcome) fail to predict present unemployment rates and that future unemployment does not predict
current low birth weight. Violation of either condition would suggest omitted variables bias.
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7

There must be substantial independent economic fluctuations across locations over time for this strategy

to improve on standard time-series analysis. This condition is generally met. For instance, Ruhm (2000)
documents the relatively low R2 between the unemployment rate in almost all states and the national rate.
8

“Cyclical” variations and “macroeconomic” effects therefore refer to changes within areas rather than at

the national level and terms like “recessions” are used loosely to indicate deterioration in local economic
conditions, rather than reflecting technical definitions based on changes in national GDP.
9

Their control for hospitalizations is even more problematic, since these are an indicator of health status.

10

Using MSA-level data from the 1997-2001 NHIS, Kerwin Charles & Philip DeCicca (2006) provide

further evidence of a procyclical variation in mental health (measured by a 6-item psychological distress
scale), in contrast to physical status. One innovative feature is that they stratify the sample by ex-ante
employment probabilities (as well as by race and education).
11

For example, a 1 percentage point increase in unemployment is associated with 1.9, 1.3, 4.2, 1.5, and

2.8 percent reductions in the probability that 30-55 year olds have medical conditions, chronic ailments,
acute morbidities, restricted activity days and bed-days. Charles & DeCicca (2006) similarly find
stronger fluctuations for persons whose employment is most likely to be affected by the macroeconomy.
12

James Smith (1999), Angus Deaton (2003), or Gerdtham & Johannesson (2004) provide useful reviews.

See Ralph Catalano (2002) and Gerard van den Berg et al. (2006) for somewhat conflicting evidence on
the impact of macroeconomic conditions at birth.
13

A 1 standard deviation (2.1 percentage point) increase in the unemployment reduces predicted drinking

by 1.3 percent and traffic fatalities by almost 7 percent.
14

Two earlier studies examined these issues with microdata. Susan Ettner’s (1997) analysis of the 1988

National Health Interview Survey concluded that alcohol consumption and dependence are procyclical;
Thomas Dee (2001), using data from the 1984-95 BRFSS, obtained the contradictory result that economic
downturns are associated with reductions in overall and heavy drinking but a higher likelihood of binge
consumption.
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15

Obesity declines due to the aforementioned reductions in physical inactivity and because diets become

healthier (Ruhm, 2000).
16

Charles & DeCicca (2006) also provide suggestive evidence of declining obesity during economic

downturns but little consistent indication of effects on other health behaviors (smoking, drinking, and
physical activity. However, statistical power may be limited since the National Health Interview Survey
data they analyze covers just 5 years (1997-2001).
17

Income reductions during cyclical downturns have mixed effects, being linked to decreases in obesity,

alcohol use, and heavy drinking (Freeman, 1999; Ruhm, 2002; Ruhm, 2005) but growth in smoking and
physical inactivity (Ruhm, 2005; Gruber & Frakes, 2006).
18

Shin-Yi Chou et al. (2004) indicate that obesity is negatively related to the time price of (calorie-rich)

prepared food and positively correlated with that of cooking (lower-calorie) meals at home. Patricia
Anderson et al. (2003) and Ruhm (2004) show that child obesity is positively associated with maternal
employment, particularly for high socioeconomic status families.
19

His results vary but, provide some indication of larger procyclical fluctuations in mortality for

vulnerable population groups.
20

I thank Michael Grossman for this suggestion.

21

My thinking on these issues has benefited greatly from the discussion in Edwards (2005).

22

However, Neumayer (2004) provides evidence of sizable macroeconomic effects for Germany, a

country with strong social protections.
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